
 
 
 
 

 

 
 
 

 
 

 
 

 
Consecuencias psicológicas y neurobiológicas  

del maltrato infantil: alteraciones neuroendocrinas  
en la regulación del estrés e implicaciones  

en la salud mental infantojuvenil 
 

Psychological and neurobiological consequences of childhood 
maltreatment: neuroendocrine alterations in stress regulation 

and implications for child and adolescent mental health 
 

Laia Marqués Feixa 
 
 
 
 

 
 

 
 
 
Aquesta tesi doctoral està subjecta a la llicència Reconeixement- NoComercial – 
SenseObraDerivada  4.0. Espanya de Creative Commons. 
 
Esta tesis doctoral está sujeta a la licencia  Reconocimiento - NoComercial – SinObraDerivada  
4.0.  España de Creative Commons. 
 
This doctoral thesis is licensed under the Creative Commons Attribution-NonCommercial-
NoDerivs 4.0. Spain License.  
 



 



Consecuencias psicológicas y neurobiológicas del maltrato 

infantil: alteraciones neuroendocrinas en la regulación del 

estrés e implicaciones en la salud mental infantojuvenil  

Psychological and neurobiological consequences of childhood maltreatment: neuroendocrine 

alterations in stress regulation and implications for child and adolescent mental health 

Memoria presentada por 

Laia Marqués Feixa 

Para optar al grado de 

Doctora por la Universidad de Barcelona 

Barcelona, abril del 2022 

Programa de Doctorado en Biomedicina - Neurociencias 

Departamento de Biología Evolutiva, Ecología y Ciencias Ambientales 

Facultad de Biología, Universidad de Barcelona 

  Directora y tutora      Co-director          Doctoranda 

Lourdes Fañanás Saura      Jorge Moya Higueras Laia Marquès Feixa 

    Catedrática UB       Profesor titular UdL           Investigadora predoctoral UB 



 

 

  



 

 

 

 

 

 

 

 

 

 

 “It is easier to build strong children than to repair broken men” 

-Frederick Douglass- 

 

 

"Quizás olvidaré lo que has hecho, quizás olvidaré lo que has dicho,  

pero nunca olvidaré cómo me has hecho sentir"  

–Maya Angelou- 

 

 

“Para educar a un niño hace falta la tribu entera” 

-Proverbio Africano- 

 

 

  



 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Si nadie lo ve, nadie lo sabe. Si nadie lo sabe todos lo ocultan.  

Si todos lo ocultan, nadie lo ve. Y así, es como nace el tabú." 
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Sinopsis 

El maltrato infantil es un fenómeno muy complejo que afecta de manera integral 

al individuo y se asocia con diferentes problemas de salud mental en la infancia, 

adolescencia y adultez.  

Aunque el estudio del trauma relacional y sus consecuencias sobre la salud mental 

es de máxima actualidad en la literatura científica, son todavía escasas las investigaciones 

en población infantojuvenil. Estudiar su impacto en etapas de maduración cerebral y 

psíquica tan sensibles sería de gran relevancia para comprender los mecanismos 

neurobiológicos de sensibilización temprana y su relación con la psicopatología infantil.  

En primer lugar, el metaanálisis realizado en el contexto de esta tesis doctoral, 

confirma la relación entre la agregación de estresores durante la adolescencia y la 

presencia de sintomatología clínica internalizante (ansiedad, depresión, somatización) y 

externalizante (impulsividad, trastornos de la conducta, agresividad, consumo de drogas), 

demostrando que la acumulación de acontecimientos estresantes puede ser tanto una 

causa como una consecuencia de sufrir psicopatología.  

Para poder minimizar los efectos dañinos de las adversidades tempranas es 

imprescindible el desarrollo de herramientas útiles que permitan identificarlas y medirlas 

adecuadamente en los niños/as y adolescentes, facilitando la detección e intervención 

precoz por parte de los profesionales. En la presente tesis se ha diseñado y validado un 

nuevo instrumento con el que valorar de forma completa los acontecimientos vitales 

estresantes vividos en el último año por los adolescentes, el Life Events Inventory for 

Adolescents (LEIA). Este trabajo demuestra la relevancia de explorar la naturaleza de los 

eventos sufridos (si dependen o no de uno mismo, que involucren directamente a otras 

personas o no, etc.), así como la afectación subjetiva para el sujeto, ya que estas variables 

van a tener un impacto diferencial en la sintomatología expresada por el adolescente. 

Por otro lado, el estudio llevado a cabo en una muestra de niños/as y adolescentes, 

con y sin diagnósticos psiquiátricos (proyecto Epi_young_stress), pone de manifiesto que 

los traumas relacionales afectan de manera compleja y sistémica a la salud de los menores.  

Nuestros hallazgos indican que las experiencias de maltrato infantil se relacionan 

con la presencia de rasgos de la personalidad disfuncionales, como la desregulación 

emocional, la irritabilidad y la impulsividad. Estos rasgos, y la historia de maltrato en sí 

misma, se asocian a una mayor exposición a situaciones de estrés, incrementando el 

riesgo de revictimización. Considerando este complejo entramado, nuestro estudio 

apoya que la exposición a acontecimientos estresantes recientes y la desregulación 

emocional serían los elementos finales clave para explicar los comportamientos suicidas 

observados en niños/as y adolescentes. 



 

 

El maltrato infantil es un factor de riesgo transdiagnóstico en enfermedad mental. 

El proyecto Epi_young_stress, demuestra que el trauma relacional aumenta el riesgo de 

presentar sintomatología internalizante, externalizante y también se relaciona con la 

alteración del pensamiento, problemas de atención y dificultades en las relaciones 

interpersonales. En este contexto, y considerando la gran dificultad de los profesionales 

para definir el cuadro clínico que presentan los menores que han sufrido maltrato, este 

trabajo respalda el nuevo diagnóstico psiquiátrico incluido en la Clasificación 

Internacional de Enfermedades (CIE-11): el Trastorno por Estrés Postraumático 

Complejo (TEPT-C). Esta entidad diagnóstica incluye los síntomas postraumáticos 

clásicos además de alteraciones en la auto-organización (desregulación emocional, 

autoconcepto negativo y dificultades interpersonales), aspectos clave que merecen 

priorizarse en el tratamiento clínico. También se profundiza en los diferentes tipos de 

maltrato y el periodo ontogénico de exposición como factores de vulnerabilidad para 

desarrollar esta sintomatología compleja.  

Por último, se investiga el impacto del maltrato infantil en dos sistemas 

neurobiológicos esenciales en la respuesta al estrés psicosocial: el eje Hipotalámico-

Hipofisario-Adrenal (HHA) y el sistema inmune. La aplicación de un paradigma 

experimental que permite estudiar la respuesta al estrés psicosocial agudo, el Trier Social 

Stress Test (TSST), y la recogida de muestras salivares, han permitido explorar el 

funcionamiento de estos sistemas biológicos en la muestra del proyecto Epi_young_stress.  

Los niños/a y adolescentes con historia de maltrato muestran una desregulación 

del eje HHA caracterizada por una hiporeactividad frente estrés agudo, así como 

elevados niveles de cortisol en condiciones basales, especialmente por la noche. También 

se ha detectado una relación dosis-efecto entre la frecuencia o severidad del maltrato y 

la desregulación del eje HHA. Además, existe una disociación entre su percepción 

subjetiva de estrés (elevada) y su respuesta biológica (aplanada). Por otro lado, se ha 

explorado, por primera vez en población infantojuvenil, la relevancia del maltrato en la 

reactividad frente estrés de la inmunoglobulina A secretora (s-IgA), un biomarcador del 

sistema inmune. Los hallazgos apuntan a que el estrés psicosocial agudo estimula la 

secreción de s-IgA, pero solo después de la pubertad. Sin embargo, los niños/as con 

historia de maltrato muestran una respuesta similar a los adolescentes, sugiriendo que el 

trauma complejo podría adelantar la maduración del sistema inmune de estos niños/as. 

En definitiva, esta tesis doctoral demuestra la importancia de evaluar 

tempranamente e integralmente las experiencias de trauma relacional vividas por los 

niños/as o adolescentes, ya que la tipología del maltrato, la comorbilidad, la severidad, 

la duración, así como la ventana ontogénica en la que ocurren, tendrán un papel 

fundamental en las expresiones psicopatológicas asociadas y en la sensibilización de los 

sistemas neurobiológicos implicados en la respuesta al estrés. 



 

 

Abstract 

Childhood maltreatment is a complex phenomenon that affects individuals 

systemically, and is associated with different mental health problems during childhood, 

adolescence and adulthood. 

Although relational trauma and its consequences on adult mental health have 

been extensively studied, there are few investigations based on child and adolescent 

populations. Studying its impact on such on such sensitive maturation stages for brain 

and psychic development would be of great relevance to understand the neurobiological 

mechanisms of early sensitization and its relationship with child psychopathology. 

Firstly, the meta-analysis carried out confirms the relationship between the 

aggregation of stressors during adolescence and the presence of internalizing symptoms 

(anxiety, depression, somatization) and externalizing symptoms (impulsivity, behavioral 

disorders, aggressiveness, drug use), demonstrating that the accumulation of stressful 

events can be both a cause and a consequence of suffering psychopathology.  

Furthermore, in order to minimize the harmful effects of early adversities, it is 

essential to develop useful tools that allow to properly identify and measure them in 

children and adolescents, facilitating early detection and intervention by professionals. 

Accodingly, a new instrument for the assessment of recent stressful life events in 

adolescents has been designed and validated in this thesis: the Life Events Inventory for 

Adolescents (LEIA). This work demonstrates the relevance of exploring the nature of 

the suffered events (whether they depend on oneself or not, whether they directly 

involve other people or not, etc.), and their subjective impact on each subject, since these 

factors will have a differential impact on the symptomatology expressed by the 

adolescent. 

On the other hand, the study conducted in our sample of children and 

adolescents, with and without psychiatric diagnoses (Epi_young_stress project), shows that 

relational trauma affects in a complex and systemic manner to the health of youth. 

Our findings indicate that childhood maltreatment experiences are related to the 

presence of dysfunctional personality traits, such as emotional dysregulation, irritability 

and impulsivity. These traits, and the history of maltreatment itself, are associated with 

a greater exposure to stressful situations, increasing the risk of re-victimization. 

Considering this complex framework, our study supports that exposure to recent 

stressful events and emotional dysregulation would be the final key elements to explain 

the suicidal behaviors observed in children and adolescents. 



 

 

Childhood maltreatment is a transdiagnostic risk factor for mental illness. The 

Epi_young_stress project demonstrates that relational trauma increases the risk of 

presenting internalizing and externalizing symptoms and is also related to altered 

thinking, attention problems and difficulties in interpersonal relationships. In this 

context, and considering the great difficulty of professionals to define the clinical picture 

presented by maltreated youth, this thesis supports the new psychiatric diagnosis 

included in the International Classification of Diseases (ICD-11): Complex Post 

Traumatic Stress Disorder (PTSD-C). This diagnostic entity includes the post-traumatic 

classic symptoms, but also self-organization disturbances (emotional dysregulation, 

negative self-concept and interpersonal difficulties), which are key aspects to prioritize 

during clinical treatment. In addition, the different types of maltreatment and the 

developmental period of exposure are explored as vulnerability factors to explain this 

complex symptomatology. 

Finally, the impact of childhood maltreatment on two essential neurobiological 

systems involved in the psychosocial stress response has been explored: the 

Hypothalamic-Pituitary-Adrenal (HPA) axis and the immune system. The application of 

an experimental paradigm to study the responses to acute psychosocial stress, the Trier 

Social Stress Test (TSST), and the collection of different salivary samples have enabled 

to study the functioning of these biological systems in the entire sample of the 

Epi_young_stress project. 

Children and adolescents with history of maltreatment show a deregulation of 

the HPA axis, characterized by hyporeactivity during acute stress, as well as increased 

cortisol levels in basal conditions, especially at night. Besides, a dose-effect relationship 

between frequency and severity of maltreatment suffered and HPA axis dysregulation 

was detected. In addition, there is a dissociation between their subjective perception of 

stress (elevated) and their biological response (flattened). On the other hand, the 

relevance of maltreatment on the reactivity of secretory immunoglobulin A (s-IgA), a 

biomarker of the immune system functioning, has been explored for the first time in a 

child and adolescent population. The findings suggest that acute psychosocial stress 

stimulates s-IgA secretion, but only after puberty. However, children with history of 

maltreatment show a similar response to adolescents, suggesting that complex trauma 

could lead to earlier maturation of the immune system in affected children. 

In summary, this PhD thesis underscores the importance of an early and 

comprehensive evaluation of the experiences of relational trauma suffered by children 

or adolescents. The type, comorbidity, severity, and duration of maltreatment, as well as 

the ontogenic window in which it occurs, will play a fundamental role in the associated 

psychopathological expressions and in the degree of sensitization of the neurobiological 

systems involved in the stress response. 
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1.1. Infancia y salud mental 

1.1.1. La importancia de la infancia 

La infancia es el periodo más sensible y prolongado de la vida de las personas. A 

diferencia de otras especies, los humanos nacemos indefensos y con una gran inmadurez 

neurológica, siendo totalmente dependientes del cuidado de nuestros progenitores para 

sobrevivir a corto y largo plazo.  

La maduración cerebral es lenta y compleja (Lenroot and Giedd, 2006); de hecho, 

se estima que nuestro cerebro no alcanza su máxima madurez hasta los 20 o 23 años de 

edad (Giedd et al., 1999). Esta condición particular de nuestra especie está estrechamente 

vinculada a la aparición y maduración de funciones cognitivas complejas como el 

lenguaje, el pensamiento abstracto, la cognición social, la creatividad o la planificación; 

todas ellas funciones relacionadas con la cohesión social de los grupos y su supervivencia.  

Aunque el desarrollo cerebral tiene lugar bajo un estricto control genético, los 

factores ambientales van a ser transcendentales a la hora de permitir y dirigir dicha 

expresión génica. En este sentido, parece que nuestro cerebro, un órgano muy sensible 

al entorno, habría sido diseñado a lo largo de la evolución para nutrirse del entorno social 

más próximo e incorporar, durante la infancia, funciones claves para las futuras 

relaciones sociales del adulto y su éxito reproductor. Por tanto, el estilo de crianza y los 

estímulos ambientales recibidos durante la niñez serán cruciales para la maduración de 

funciones cognitivas y emocionales complejas, fundamentales para el desarrollo de 

recursos internos que permitan a la persona adaptarse, con mayor o menor facilidad, a 

la realidad social de su entorno. 

 Desde esta perspectiva, se puede entender la relevancia del ambiente social 

temprano en el neurodesarrollo infantil (De Bellis and Zisk, 2014). La violencia y las 

experiencias de maltrato en la infancia no solo modificarán nuestra manera de ser e 

interpretar la realidad, sino que, por los momentos ontogénicos de maduración en los 

que se encuentra el cerebro, también cambiarán su estructura y función (Teicher and 

Samson, 2016). 

 Puesto que el desarrollo cerebral comienza en el ambiente intrauterino y 

continúa hasta bien entrada la veintena, las etapas del desarrollo infantil constituirán una 

oportunidad para la acción positiva y protectora del ambiente o, por el contrario, para la 

acción desestabilizadora o de riesgo para la enfermedad (Clark et al., 2020). De acuerdo 
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con la Figura 1, el diálogo entre factores protectores (en verde) y factores de 

vulnerabilidad (en rojo) irá configurando el riesgo final de enfermedad. Esta espiral de 

desarrollo alterado puede tener claras repercusiones en la salud mental del individuo y 

manifestarse, ya en etapas infantiles y juveniles, en forma de alteraciones conductuales o 

psicopatológicas de diferente naturaleza o gravedad.  

Figura 1. Factores protectores (en verde) y de vulnerabilidad (en rojo) relacionados con la salud a lo 
largo de la vida. Obsérvese la perspectiva dinámica de la configuración del estado salud-enfermedad 
infantil y juvenil dentro del desarrollo ontogénico prolongado (desde su inicio en etapas prenatales hasta 
la adolescencia). Imagen reproducida del artículo de Clark et al., de la revista Lancet (2020).  

En este sentido, y como veremos extensamente más adelante, en estas etapas 

tempranas puede emerger sintomatología psiquiátrica más inespecífica, de la esfera 

internalizante (síntomas ansioso-depresivos), de la esfera externalizante (impulsividad-

agresividad) o de otro tipo (alteración del pensamiento o problemas de relación). Cabe 

mencionar que en estas etapas también pueden emerger trastornos del neurodesarrollo, 

como el trastorno del espectro autista (TEA), en los que los factores genéticos son bien 

reconocidos (Bai et al., 2019). Sin embargo, estos últimos trastornos no serán el foco de 

esta tesis. 

1.1.2. Etapas del desarrollo psicológico humano 

Existen múltiples teorías formuladas por psicólogos a la hora de clasificar las 

distintas etapas del desarrollo psíquico del ser humano.  De todas ellas se podrían extraer 

fundamentos interesantes y matices diferentes para comprender su complejidad. Sin 



Introducción 

 5 

embargo, en esta tesis se va a tomar como referencia la teoría psicosocial de Erik Erikson 

(1968).  

Erikson elaboró la teoría del desarrollo de la personalidad redefiniendo y 

expandiendo la teoría de los estadios de Freud y enfatizando mucho más el impacto de 

la sociedad y de la cultura sobre el individuo en crecimiento. Este autor propuso, por 

primera vez, que el desarrollo duraba toda la vida y que podía ser clasificado en ocho 

etapas determinadas, en gran medida, por la naturaleza genética de nuestra especie (ver 

Tabla 1).  

 

Tabla 1. Teoría psicosocial de Erikson: las ocho etapas del ciclo vital. 

 Estadio Edad Crisis 
psicosocial 

Características Relaciones 
significativas 

1 Infancia 0 ­ 1½ años Confianza o 
desconfianza 

Sentimiento sobre si el 
mundo es un lugar seguro 
y se puede confiar en los 
otros 

Madre 

2 Niñez 
temprana 

1½ - 3 años Autonomía o  
vergüenza  
y duda 

Independencia, 
autocontrol, uso de sus 
propios juicios y decisiones 

Padres 

3 Edad 
preescolar 

3 - 5 años Iniciativa o  
culpa 

Iniciativa ante nuevos 
retos, balance entre lo que 
es permitido y no 

Familia 

4 Edad escolar 6 - 12 años Laboriosidad o 
inferioridad 

Aprender habilidades de su 
cultura, comparación, 
autoestima 

Escuela y 
vecindad 

5 Adolescencia 12 - 20 años Identidad o  
confusión  
de roles 

Crisis de identidad 
(valores, sexualidad, 
compromiso, rol), 
reavivará conflictos de 
etapas anteriores 

Pares, grupo, 
modelos de roles 

6 Adultez 
temprana 

20 - 40 años Intimidad o  
aislamiento 

Compromiso con otros, 
amor 

Amigos y 
afiliación 

7 Adultez 
media 

40 - 60 años Generatividad 
o 
estancamiento 

Crianza, creatividad, 
productividad, utilidad  

Hogar, 
compañeros de  
trabajo 

8 Adultez  
tardía 

>60 años Integridad o 
desesperación 

Aceptación de la vida o 
desesperación por la 
incapacidad de revivirla 

Especie humana 

 

De acuerdo con esta teoría, los seres humanos con un desarrollo sano pasan a 

través de las ocho etapas del ciclo vital. En cada una de ellas, el individuo se deberá 

enfrentar a nuevos conflictos o crisis propias (ver Tabla 1). Si los retos no se completan 

con éxito en cada fase, es de esperar que reaparezcan como problemas o crisis en el 

futuro.  
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Según Erikson, para superar los conflictos propios de cada estadio, serán 

especialmente significativas algunas relaciones interpersonales concretas de cada etapa 

(ver Tabla 1 para detalles). Comprender la importancia y el especial cuidado que debe 

ejercer cada una de estas figuras a lo largo de cada etapa es imprescindible para favorecer 

un óptimo desarrollo. Como se puede observar, los cuidadores principales y la familia 

próxima representan figuras esenciales en las primeras etapas de la vida, por lo que serán 

el principal foco de interés del presente trabajo. 

1.1.3. El apego como base fundamental del desarrollo 

El apego se refiere al vínculo emocional que desarrollan los bebés con su cuidador 

principal desde el momento del nacimiento (Bowlby, 1969). Esta tendencia innata del 

bebé a desarrollar una atracción emocional hacia quien lo rodea es compartida con 

muchas otras especies y favorece la adaptación, ya que garantiza la cobertura tanto de 

sus necesidades físicas como psicológicas (Ainsworth et al., 2015). La calidad del apego 

dependerá principalmente del tipo de atención y respuesta que reciba el bebé por parte 

de la persona adulta responsable de su cuidado, habitualmente la madre.   

Las personas pueden desarrollar un apego seguro o inseguro en base a la 

sensibilidad, disponibilidad y previsibilidad que van a mostrar los cuidadores frente a sus 

necesidades. Un apego seguro se desarrollará de modo gradual a medida que los 

cuidadores aprendan a interpretar las señales del pequeño y a reaccionar pronto y 

adecuadamente a ellas (con afecto positivo, tranquilo y focalizado). Sin embargo, aunque 

biológicamente el ser humano esté preparado para crear vínculos estrechos, estos no se 

adquirirán si las personas adultas no han aprendido previamente a reaccionar 

adecuadamente ante la conducta del otro. Así, puede haber muchas desviaciones que 

hagan que las señales del infante se interrumpan y no provoquen una reacción adecuada 

en la persona cuidadora, estableciéndose un apego inseguro.  

En este sentido, Bowlby (1969) subrayó que el apego entre progenitor-infante es 

una relación recíproca. Es decir, el infante se apega al progenitor y este a él. Así, no hay 

que perder de vista que además de la calidad de los cuidados, el temperamento propio 

del bebé influirá en esta interacción (Groh et al., 2017). Es decir, aquellos niños/as que 

por su base genética nacen con rasgos más inquietos, impulsivos y reactivos podrán 

suponer un reto añadido para sus cuidadores a la hora de regular sus estados 

emocionales. También el estado de salud, tanto del bebé como de los cuidadores, o el 

clima emocional en el hogar influirán en el estilo de apego desarrollado. Si el infante 
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crece en un ambiente de violencia y malos tratos, es probable que se construya un apego 

inseguro desorganizado, con las repercusiones que este tipo de vínculo puede acarrear a 

corto y largo plazo. 

Es importante señalar que, a través del estilo de apego que se establezca con el 

principal cuidador, se van a modular numerosos mecanismos neurobiológicos esenciales 

para la futura regulación emocional del sujeto (Tarullo and Gunnar, 2006; Brown et al., 

2019).  

Es decir, los lazos emocionales que se establezcan en las primeras etapas del 

desarrollo serán importantes durante toda la vida. El tipo de apego desarrollado va a 

influir en las configuraciones mentales que constituyen los sentimientos de seguridad y 

protección, así como en la regulación emocional, la personalidad y el ajuste psicológico 

general de la persona (Cassidy et al., 2013). Tanto es así que la asociación entre el estilo 

de apego y la sintomatología psiquiátrica posterior ha sido ampliamente reportada. Se ha 

revelado que los niños/as con apego inseguro son más propensos a desarrollar 

sintomatología externalizante (Fearon et al., 2010) e internalizante (Brumariu and Kerns, 

2010), así como trastornos de la personalidad en edades más avanzadas (Levy, 2005). 

1.1.4. Infancia y emociones humanas 

Como se ha comentado anteriormente, en el momento de nacer, los bebés ya 

muestran su propio temperamento (determinado por su genética) y la crianza, el vínculo 

de apego y la cultura ejercerán un papel muy importante en la manera de interpretar y 

responder en el mundo, regulando sus emociones y en definitiva definiendo su forma de 

ser. En este sentido, para comprender el impacto de las experiencias tempranas adversas 

en la salud mental de la persona, es importante conocer cómo maduran y se expresan las 

emociones a lo largo del desarrollo humano. 

 Algunas de las emociones fundamentales, como el interés, la angustia, el rechazo 

o la alegría, están ya presentes de forma innata en el momento de nacer. Sin embargo, 

no será hasta los 2-7 meses de vida cuando el bebé empezará a mostrar otras emociones 

básicas, también programadas biológicamente, tales como la ira, la tristeza, el miedo o la 

sorpresa (Izard et al., 1995). La manera en la que los cuidadores gestionen estas 

emociones primarias durante los primeros dos años de vida del bebé será esencial en la 

capacidad que tendrá esta persona para regular sus propias emociones en etapas futuras.   
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La incipiente capacidad de reconocer e interpretar emociones ajenas se desarrolla 

alrededor de los 10-12 meses y constituye un logro decisivo que permite al infante saber 

lo que debería sentir o cómo comportarse en diferentes situaciones según el entorno que 

lo rodea. Así, el cerebro del niño/a empezará en este periodo a almacenar y a asociar 

aquellas experiencias o comportamientos propios que desencadenan, por ejemplo, 

emociones de rechazo, rabia, o aceptación. En consecuencia, esta etapa será un periodo 

altamente sensible e importante, ya que las experiencias vividas serán esenciales para 

asentar los estímulos desencadenantes de estas emociones que, a su vez, irán forjando el 

autoconcepto del infante.  

A partir de los dos años, cuando el cerebro ya es mucho más maduro, el bebé ya 

puede reconocerse (en una foto o en el espejo) y es capaz de integrar reglas para evaluar 

su propia conducta. Es en este momento cuando empiezan a manifestarse también otras 

emociones más complejas y autoconscientes como la vergüenza, la culpa, la envidia o el 

orgullo (Lewis et al., 1989). Todas estas emociones se configuran en base a la mirada del 

otro. De hecho, en la etapa preescolar estas emociones autoevaluativas suelen mostrarse 

solo cuando un adulto observa su conducta. Por lo tanto, a partir de los dos años, los 

mensajes (verbales y no verbales) de apoyo, rechazo o ignorancia que el niño/a recibe 

por parte de sus cuidadores, influirán directamente en la experiencia y expresión de estas 

emociones. Así, comprender la asociación que pudo hacer cada persona entre su 

comportamiento y las emociones o atención recibida por sus figuras de apego será 

esencial para comprender cómo se va a relacionar y a comportar en sociedad. A partir 

de los 6 años, el niño/a ya habrá internalizado estas pautas de evaluación y experimentará 

todas estas emociones sin necesidad de la presencia de un adulto.  

A partir de los 12 años, coincidiendo con la máxima maduración del córtex 

prefrontal, los niños/as ya serán capaces de reprimir sus emociones y esconder su 

enfado, decepción o tristeza frente algunas situaciones. La adolescencia será un 

momento clave en el desarrollo para asentar todo lo vivido en etapas previas (Nivard et 

al., 2017). En esta etapa podremos observar que, niños/as que mostraban dificultades 

previas, durante la adolescencia definitivamente empeoran o, por el contrario, algunos, 

gracias a la maduración cerebral y los nuevos procesos cognitivos establecidos, se 

ordenan y mejoran.  

En definitiva, los infantes aprenderán a autorregularse emocionalmente en 

función de lo que hayan vivido previamente con sus cuidadores (lo que se conoce como 

«co-regulación»). No hay que perder de vista, sin embargo, que el temperamento, y los 
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factores genéticos implicados en su naturaleza van a influir en este proceso complejo. 

Sea como sea, un mal manejo final de estas emociones puede acarrear un bloqueo o 

incluso la aparición de sintomatología psiquiátrica, siendo la desregulación emocional 

uno de los factores de base transdiagnóstico más reportados en numerosos trastornos 

mentales (Sloan et al., 2017; Paulus et al., 2021).  

1.2. Las experiencias adversas en las primeras etapas 

de la vida 

Desde la perspectiva de un adulto, resulta evidente que la vida es una sucesión de 

dificultades y de cambios, algunos con repercusión emocional, a los que la mayoría de 

las personas se enfrentan con éxito. El ambiente en el que vivimos será siempre un 

contexto de cambio permanente que desestabilizará la homeostasis de los sistemas 

psíquicos y biológicos del individuo, requiriendo un reajuste para una correcta 

adaptación. Sin embargo, sabemos que determinadas situaciones de violencia extrema y 

mantenida son capaces de dañar la salud física y mental de cualquier ser humano.  

Por tanto, aunque todas las personas pueden verse involucradas en situaciones 

de estrés o sufrir experiencias adversas, la naturaleza de estas experiencias (cómo y quién 

las ejerce) y la manera de presentarse (intensidad, frecuencia, momento del desarrollo) 

pueden conllevar un impacto diferente, tanto a nivel psicológico como biológico.  

Las vivencias adversas y el maltrato infantil están presentes en todas las 

sociedades humanas y ocurren con mayor frecuencia de lo que cabría esperar. Sin 

embargo, el riesgo de exposición a estresores o eventos traumáticos varía según el país y 

la disponibilidad de recursos personales, materiales y económicos (Brown et al., 2019). 

Para empezar, es necesario mencionar que actualmente no existe una definición 

operativa del concepto «trauma». De hecho, la palabra trauma a menudo se relaciona con 

las consecuencias psicopatológicas de haber sufrido la exposición a un evento 

catastrófico (lo que en realidad sería un Trastorno por Estrés Postraumático (TEPT)). 

En cambio, en otras ocasiones se habla de trauma para referirse a las experiencias 

potencialmente traumáticas en sí mismas, que según el Manual Diagnóstico y Estadístico 

de los Trastornos Mentales (DSM-5) serían la exposición a muerte, lesión grave o ser 

víctima de violencia sexual (APA, 2013). Discernir entre estos dos significados es 

importante, ya que no todas las personas que viven eventos potencialmente traumáticos 

acaban desarrollando un TEPT, mientras que otras pueden experimentar un TEPT a 
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consecuencia de experiencias no reconocidas como traumáticas en los manuales 

diagnósticos actuales.  

En referencia a las experiencias que podrían considerarse potencialmente 

adversas para la salud, en algunos estudios el concepto de trauma lo engloban con 

sucesos que realmente podrían considerarse eventos puntuales traumáticos y 

experiencias de violencia extrema (Shields and Slavich, 2017). En cambio, otros autores 

combinan estresores menores con otras experiencias de trauma (Haller and Chassin, 

2012). Por tanto, ponerse de acuerdo en la línea que separa lo que debe considerarse una 

experiencia vital estresante o un evento traumático es verdaderamente complicado.  

Según la perspectiva dimensional, las adversidades psicosociales y sus 

consecuencias en un niño o adolescente podrían situarse en una escala continua que iría 

desde las dificultades diarias más cotidianas, pasando por eventos vitales estresantes 

(acontecimientos o cambios vitales relevantes), eventos puntuales traumáticos, hasta 

llegar a experiencias extremas y continuadas de maltrato o violencia (ver Figura 2).  

 

 

 

 
 

 

Figura 2. Rango de variación de la severdiad de las experiencias adversas en un modelo contínuum. 

 

Desde esta perspectiva, respecto a los sucesos que se situarían en el extremo 

izquierdo (estresores diarios o menos severos), se necesitaría la acumulación de muchos 

de ellos para ocasionar daño psicológico. Por el contrario, las experiencias situadas en el 

extremo derecho (maltrato infantil) serían eventos que por sí mismos ya serían dañinos 

y dejarían una fuerte huella en la persona.  

En este trabajo se ha optado por diferenciar y evaluar estas experiencias adversas 

de manera distinta, situando los acontecimientos vitales estresantes y el maltrato infantil 

como factores de riesgo naturalmente distintos.  En el próximo apartado se va a detallar 

y discutir en profundidad la naturaleza distinta de estas dos experiencias. 

  

Maltrato infantil  

(negligencia extrema; abuso frecuente o severo) 

Estresores cotidianos 

(dificultades escolares, familiares o sociales)  

EXPERIENCIAS ADVERSAS 
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1.2.1. Acontecimientos vitales estresantes  

Algunos de los eventos vitales estresantes más descritos como acontecimientos 

concretos que pueden alterar el equilibrio y la vida de una persona serían: la muerte de 

un miembro de la familia, una enfermedad grave, un divorcio, una separación, una 

mudanza o una ruptura amorosa, entre otras (Shields and Slavich, 2017).  

Curiosamente, algunos autores refieren que los sucesos que dependen de las 

acciones de uno mismo, los cuales reciben el nombre de «eventos controlables o 

dependientes» (p. ej. el encarcelamiento, un cambio de trabajo, repetir curso, etc.), 

podrían tener un mayor impacto en la salud mental de la persona  (Wichers et al., 2012). 

Por el contrario, aquellos sucesos que son impredecibles por naturaleza y no dependen 

del comportamiento de la persona para que ocurran, denominados «eventos 

incontrolables o independientes» (p. ej. la muerte o la enfermedad de un familiar, vivir 

un terremoto, etc.) podrían ser menos dañinos. Los estudios también demuestran que 

podrían impactar de forma distinta a la salud de la persona en función de si son eventos 

interpersonales (que involucran a otras personas) o no (Rudolph et al.,  2000). Sin 

embargo, falta mucha investigación sobre el impacto diferencial de este tipo de eventos, 

sobre todo en población infantojuvenil, y conocer qué eventos podrían ser más 

perjudiciales a la hora de predecir sintomatología psiquiátrica, tanto a corto como a largo 

plazo.  

Los acontecimientos vitales estresantes, al no ser muy intensos, necesitan la 

acumulación de muchos de ellos, en relativamente poco tiempo, para que impacten en 

la salud (Wildschut et al., 2020; Low et al., 2012). Sin embargo, hay eventos puntuales e 

intensos que pueden provocar un fuerte impacto por sí mismos, con vivirlos solo una 

vez. Desde la Psicología focalizada en el trauma esto se denominaría «Trauma» (con T 

mayúscula), como por ejemplo un atentado, un accidente, un desastre natural o una 

violación. Estos eventos traumáticos son tan intensos que ponen al organismo en una 

situación de amenaza extrema donde la supervivencia está en un claro peligro. Estas 

experiencias traumáticas, al situar a la persona cerca de la muerte, dejan un fuerte impacto 

en la memoria emocional.  

1.2.1.1. Evaluación de los acontecimientos vitales estresantes 

Existen diversos instrumentos o entrevistas para evaluar la presencia actual o 

biográfica de acontecimientos vitales estresantes. Sin embargo, las propiedades 
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psicométricas, en general, tienen pocas garantías (Joana-Santiveri et al., 2018). Además, 

hay una gran disparidad en los constructos que evalúan estos instrumentos, ya que 

algunos incluyen solo estresores menores, mientras que otros también incluyen 

acontecimientos traumáticos o experiencias de maltrato más severas sufridas durante la 

infancia (Young-Wolff et al., 2012). Esto conlleva que la información reportada en los 

estudios que evalúan los estresores vitales pueda estar sesgada.  

A día de hoy, por tanto, son escasos los instrumentos disponibles para valorar las 

situaciones estresantes desde la perspectiva de la sociedad actual del siglo XXI en nuestro 

contexto y en población infantojuvenil. De hecho, cuando empezó el proyecto de esta 

tesis solo existían cinco instrumentos en población infantojuvenil en España y algunos 

fueron diseñados hace casi 40 años (ver Cuadro 1). Además, la mayoría de ellos no 

cumplen los estándares psicométricos óptimos que debe garantizar un instrumento 

(Dohrenwend, 2006).  

 

 

Asimismo, ninguno de los instrumentos reflejados en el Cuadro 1 separa los 

acontecimientos estresantes de otras adversidades naturalmente distintas, como el 

maltrato infantil. Por otro lado, estos instrumentos solo valoran la presencia de estos 

acontecimientos de forma dicotómica (presencia o ausencia) sin incluir la vivencia 

particular de la persona (a excepción del AVE y el ALCES), con el posible sesgo de 

interpretación que esto puede conllevar (Kessler, 1997).  

  

CUADRO 1: Instrumentos disponibles para valorar los acontecimientos vitales 

estresantes en adolescentes  

A continuación, se detallan los instrumentos disponibles en España para valorar los acontecimientos 

vitales estresantes recientes en adolescentes, según la revisión sistemática de Joana-Santiveri et al. 

(2018): 

1. Adaptación Toro-Coddington (Toro et al., 1983): entre los 3 y 6 años (41 ítems), entre los 6 y 10 

años (46 ítems) y entre los 10 y 14 años (45 ítems). 

2. Escala de Acontecimientos vitales de Coddington (CLES) (Villalonga-Olives et al., 2008): de 12 

a 20 años (53 ítems) 

3. Escala de Acontecimientos Vitales (EAV) (Mardomingo et al., 1986; Mardomingo and Gonzalez-

Garrido, 1990): 6 a 12 años (40 ítems) y de 12 a 18 años (47 ítems)  

4. Acontecimientos Vitales Estresantes (AVE)(Oliva et al., 2008): para adolescentes (29 ítems) 

5. Adolescent Life Change Event Scale (ALCES)(Voltas et al., 2015): para adolescentes (31 ítems)  
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1.2.2. Trauma complejo y maltrato infantil  

Comúnmente, cuando se habla de trauma, se suele pensar en una experiencia 

emocional intensa concreta, vivida o presenciada, que no ha sido procesada y que influye 

en la vida presente (lo que hemos definido anteriormente como Trauma con T 

mayúscula). Sin embargo, además de esta faceta, existe otro tipo de trauma que está 

relacionado directamente con las relaciones interpersonales, conocido como «trauma 

complejo» (trauma con t minúscula, trauma del desarrollo o trauma relacional). El trauma 

complejo se produce cuando crecemos en un entorno familiar (o institucional) en el que 

hay falta de afecto o escasa atención a las necesidades emocionales, ya sea porque los 

cuidadores están ausentes física o emocionalmente (negligencia) o porque ejercen 

violencia psicológica o física directa (maltrato o abuso)(van der Kolk, 2005). 

El trauma complejo, sin ser un evento puntual intenso, deja una huella 

incalculable en la persona (Herman, 1992). De hecho, sabemos que, debido a nuestra 

condición social como especie, serán particularmente relevantes aquellas experiencias 

que derivan de las relaciones interpersonales, especialmente en el seno familiar. Al mismo 

tiempo, cuanto más cerca del inicio de la vida ocurra el evento, mayor es la 

vulnerabilidad, y más impacto puede tener la dinámica relacional traumática en el 

organismo. 

En este sentido, existe una gran variabilidad de conductas y actitudes por parte 

de los adultos o cuidadores que podrían ser perjudiciales para el menor y que impedirían 

su óptimo desarrollo psíquico y físico. Sin embargo, ponerse de acuerdo entre 

profesionales para determinar y especificar estas conductas resulta mucho más difícil; 

aunque algunas de ellas estén más definidas y son claramente inherentes a los valores, 

costumbres o periodos históricos en los que se valoren como tales, teniendo un impacto 

profundo en la persona (Moody et al., 2018). 

Comúnmente, a la hora de explicar las diferentes experiencias de violencia 

sufridas durante la crianza podemos clasificarlas según el momento de exposición 

(prenatal o posnatal), según el contexto en el que tiene lugar (intrafamiliar o extrafamiliar) 

así como según la conducta en sí ejercida. A este respecto, la clasificación más utilizada 

suele diferenciar entre: i) el maltrato activo o violencia por acción (como 

comportamientos y discursos que implican el uso de la fuerza psicológica, física o sexual 

y provocan daños directos), y ii) el maltrato pasivo, violencia por omisión o negligencia 
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(caracterizado por la falta de intervenciones y/o discursos necesarios para asegurar el 

bienestar del menor) (ver Tabla 2).  

 

Tabla 2. Clasificación más común de los tipos de maltrato infantil.  

 

 

Stoltenborgh y colaboradores (2015) revisaron los estudios disponibles en la 

literatura sobre la prevalencia del maltrato infantil en el mundo y concluyeron que, según 

los datos extraídos mediante autoinformes, un 36% de las personas han sufrido maltrato 

emocional, un 23% maltrato físico, un 16-18% negligencia física o emocional, y un 18% 

de las chicas y un 7.6% de los chicos abuso sexual. Aunque el maltrato infantil es una 

realidad para demasiados niños/as o adolescentes, a menudo pasa desapercibida. De 

hecho, hay una infraestimación del fenómeno  y es difícil calcular la prevalencia, ya que 

según las definiciones empleadas, o si se capturan de forma retrospectiva, actual, o 

mediante cuestionarios, entrevistas o informes oficiales, las conclusiones pueden ser 

dispares (Tingskull et al., 2015). Además, los diferentes tipos de maltrato en pocas 

ocasiones se presentan de forma aislada o puntual, si no que coexisten y, en muchas 

ocasiones, se experimentan de forma crónica (Vachon et al., 2015).   

Cabe señalar que las experiencias que provocan un trauma relacional no son 

únicamente aquellas que recaen directamente sobre el individuo, sino que ya son muchos 

los estudios que demuestran que ser testigo y convivir con situaciones de violencia 

doméstica tiene un efecto dañino directo sobre la persona. Por lo tanto, cuando un  

menor convive con situaciones de violencia en el domicilio, ya representa en sí mismo 

un tipo de maltrato hacia él, y afecta a su desarrollo y bienestar óptimo (Osofsky, 2018).  

Más recientemente, también se han incorporado las experiencias de violencia en 

el ámbito escolar  (Moore et al. 2017) o la violencia de género (Dillon et al., 2013) como 

otro tipo de traumas relacionales que afectan gravemente a la salud física y mental de la 

persona (ver Cuadro 2 para más detalle). 

 

 

 Activo Pasivo 

Visible Maltrato físico o abuso sexual Negligencia física 

Invisible Maltrato psicológico Abandono o negligencia emocional 
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1.2.2.1. Evaluación del maltrato en la infancia o adolescencia 

Si la definición de trauma ya es compleja y ambigua, todavía es más difícil diseñar 

herramientas útiles y validadas para capturar esta realidad. En este sentido, es importante 

tener previamente un constructo al cual aferrarse, ya que en función de la teoría o modelo 

al cual se vincule cada investigación, se capturará de forma distinta la realidad y, por lo 

tanto, se van a extraer conclusiones dispares.  

Un manual reciente sobre prácticas éticas a la hora de evaluar las experiencias de 

violencia infantil en menores de edad (Pereda et al., 2018), manifiesta que realizar 

estudios sobre temas tan sensibles y, además, con participantes que se encuentran en 

momentos del desarrollo tan vulnerables, posiciona al investigador ante un dilema. Por 

un lado, el interés del investigador en obtener información fiable y completa de los 

propios protagonistas, en un intento de fomentar la detección y la intervención precoz. 

Por otro lado, garantizar que la investigación no dañe a los participantes y no provoque 

una revictimización. Ante este dilema, los científicos habitualmente se han decantado 

por estudios en adultos que evalúen el maltrato de manera retrospectiva (ver Cuadro 3). 

Sin embargo, la evidencia empírica ha demostrado que preguntar a los niños/as y 

CUADRO 2. Otros traumas relacionales: acoso escolar y violencia de género 

Normalmente, el trauma complejo ocurre en el entorno familiar y tiene sus inicios al principio de la 
vida. Sin embargo, la violencia severa entre iguales, como el acoso escolar (Bullying en inglés) o la 
violencia de género, también son en sí mismas un tipo de trauma complejo o relacional que pueden 
dejar una huella profunda a nivel psicobiológico.  

El acoso escolar es un comportamiento agresivo (verbal o físico) que se da de forma repetida por 
parte de un individuo o grupo de iguales con desequilibrio de poder. Se estima que una tercera parte 
la población infantojuvenil en España puede ser víctima de alguna conducta relacionada con acoso 
escolar. Uno de los factores de riesgo para sufrir experiencias de violencia es ser percibido como 
diferente, sobre todo si esta diferencia posiciona al individuo en una situación de desventaja social 
(como una discapacidad intelectual o física).  

Por otra parte, la violencia de género es aquella que se ejerce sobre las mujeres por parte de quienes 
estén o hayan estado ligados a ellas por relaciones de afectividad (parejas o exparejas). El objetivo 
del agresor es producir daño y conseguir el control sobre la mujer, por lo que se produce de manera 
continuada y sistemática, como parte de una misma estrategia, siendo una de las manifestaciones 
más claras de la desigualdad y subordinación de la relación de los hombres sobre las mujeres.  

Ambas experiencias afectan directamente a aspectos esenciales del desarrollo psicológico y físico de 
la persona (Moore et al., 2017; Dillon et al., 2013). Aunque estos tipos de maltrato no serán el foco 
de la presente tesis, sabemos que muchas veces previamente a estos traumas relacionales entre 
iguales, puede subyacer un trauma complejo en la infancia que pudo influir en la manera en como la 
persona aprendió a situarse en el mundo y a relacionarse con los demás (Wolfe, 2009). Por ello, es 
importante intervenir lo más pronto posible y minimizar la posible revictimización de estas personas. 
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adolescentes sobre sus experiencias no los daña; se trata de una falsa creencia que los 

investigadores deberían desterrar (Pereda et al., 2018). Es más, excluirlos de estas 

iniciativas respondería más bien a una tendencia adultocentrista de la sociedad, en lugar 

de concebirlos como ciudadanos de pleno derecho.  

 

Se estima que solo el 10% de los casos de violencia infantil llegan a revelarse 

mientras están ocurriendo (WHO, 2003). En la mayoría de los casos no es hasta bien 

entrada la edad adulta cuando se conocen o se rebelan por parte de la persona. En este 

sentido, es importante señalar que tanto los infantes como los adolescentes tienen 

dificultades y no suelen reportar las situaciones de abuso o maltrato a menos que se les 

pregunte sobre ellas, debido a la incomprensión, el secretismo, la vergüenza, la culpa o 

el miedo asociado a las experiencias que sufren. Además, no hay que olvidar que el 80% 

de las veces el maltrato ocurre dentro del seno familiar, por lo que preguntar a sus padres 

o cuidadores principales, en lugar de al propio niño/a, puede suponer una subestimación 

de la presencia de estas experiencias (Tingskull et al., 2015).  

CUADRO 3. Instrumentos para valorar el maltrato infantil de manera retrospectiva 
en adultos 

Una revisión sistemática reporta 54 entrevistas existentes a la hora de recoger las experiencias de 
maltrato infantil de manera retrospectiva en adultos (Hovdestad et al., 2015). Sin embargo, hay 
grandes limitaciones, ya que algunas de ellas solo valoran subtipos de maltrato específicos o no 
incluyen distintos ítems para valorar cada subdominio de maltrato correctamente. De hecho, solo 
existen 7 entrevistas que estén realmente validadas. Algunas de las entrevistas semiestructuradas más 
usadas son el Early Trauma Inventory (ETI) o Children’s Life Events Scale (CLES)(Bremner, 2004).  

En adultos existe también un gran número de cuestionarios autoinformados muy utilizados en 
investigación, entre las cuales destacarían:  

1) Childhood Trauma Questionnaire (CTQ) (Bernstein et al., 1997), presenta 28 ítems que engloban 
5 tipos de maltrato. 

2) Early Trauma Inventory (ETI-SR) (Bremner et al., 2007) formado por 56 ítems que incluyen la 
valoración de las experiencias de abuso y otros traumas, así como la frecuencia, la edad y el 
perpetrador. 

3) Traumatic Life Events Questionnaire (TLEQ) (Kubany et al., 2000) valora 16 posibles eventos 
traumáticos más allá del maltrato infantil, valorando su frecuencia y severidad. 

4) Adverse Childhood Experiences (ACE) (Felitti et al., 1998), consta de 17 ítems dicotómicos sobre 
experiencias de abuso y disfunciones en el hogar.  

Sin embargo, existen limitaciones importantes en todos estos instrumentos, ya que gran parte de ellos 
no valoran experiencias como la negligencia, la violencia intrafamiliar, ni las condiciones en las que 
se dan estas experiencias (frecuencia, severidad, perpetrador, respuesta del ambiente, etc.). Por tanto, 
aunque a día de hoy existen algunas herramientas disponibles, es una necesidad evidente desarrollar 
instrumentos bien validados que permitan trazar una línea de vida útil parta investigar las experiencias 
de maltrato sufridas tanto en población adulta como infantil. 
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Aunque evaluar a los infantes directamente resulta a menudo la fuente de 

información más precisa para explorar sobre su propia vida (Achenbach et al., 1987), no 

exime a los profesionales de su responsabilidad moral en el uso de buenas herramientas, 

velando siempre por el bienestar último del menor.  

Sin embargo, en muchas ocasiones los profesionales que quieren valorar estas 

experiencias adversas (tanto en el ámbito clínico, educativo, social, judicial o en 

investigación) refieren que no disponen de instrumentos válidos y fiables para recoger 

adecuadamente esta información. Es evidente que, en comparación con otras áreas de 

interés en psiquiatría infantojuvenil, existe un gran vacío de herramientas o protocolos 

para valorar las experiencias de maltrato adecuadamente según los estándares 

internacionales y éticos (Harkness and Monroe, 2016). Por tanto, la creación y 

disponibilidad de instrumentos fiables para valorar las experiencias adversas en la 

infancia es una necesidad emergente en nuestra sociedad, que permitiría a los 

profesionales recoger información fiable y útil para detectar e intervenir acordemente. 

Asimismo, disponer de puntos de corte que puedan situar al niño/a en un nivel de riesgo 

permitiría al profesional activar recursos de protección antes de que se desarrolle 

sintomatología psiquiátrica o conductas de riesgo (fracaso escolar, delincuencia, suicidio, 

etc.). 

Es difícil encontrar protocolos que permitan valorar las experiencias de maltrato 

en población infantil y juvenil, y que además engloben tanto la perspectiva subjetiva 

como la valoración objetiva por parte de un adulto, incluyendo aspectos más cualitativos 

como la severidad, frecuencia o impacto que la vivencia ha podido tener en cada persona.  

De hecho, a menudo se estudia la exposición a estresores con cuestionarios 

generales no validados para la población que se quiere estudiar, recogiendo la 

información de forma muy sesgada. Por ejemplo, a la hora de valorar la exposición a 

estresores deben tenerse en cuenta muchos otros factores que a menudo no se 

consideran en las investigaciones. En primer lugar, se ha de investigar adecuadamente la 

población que se pretenda evaluar, tanto en el contenido como en la forma (Turner and 

Wheaton, 1997). Por ejemplo, la aproximación que se deberá usar para obtener 

información de niños/as, adolescentes o adultos será muy diferente. Además, los 

instrumentos usados deben ser representativos de la población que se quiere estudiar, ya 

que según la cultura o el país donde se encuentre la persona, el género, ámbito laboral, 

nivel socioeconómico o el grado de adaptación social, los estresores a considerar serán 
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distintos. Además, se deben valorar algunas características importantes como la 

frecuencia, severidad, edad de exposición, figuras protectoras, etc. (Barnett et al., 1993). 

Concretamente, existen algunas entrevistas semiestructuradas o cuestionarios 

autoreportados validados para valorar las posibles situaciones de maltrato en 

adolescentes (ver Cuadro 4). No hay que olvidar que la adolescencia se ha descrito como 

una etapa de la vida donde la posibilidad o el riesgo de sufrir diferentes tipos de maltrato 

se hace mayor, especialmente en el caso de los abusos sexuales o del bullying (Arseneault, 

2018), por lo que es una etapa importante en la cual valorar posibles situaciones de 

victimización.  

 

Por otro lado, los niños/as muestran una inmadurez cognitiva que no permite 

evaluar las experiencias a partir de este tipo de herramientas, por lo que debe abarcarse 

desde otras perspectivas. En población infantil, las técnicas narrativas (como las historias 

incompletas) o proyectivas (como dibujos o juegos) constituyen procedimientos útiles 

para explorar posibles situaciones de maltrato, ya que permiten abrir una ventana desde 

la que acceder al mundo interno del niño/a. Las técnicas narrativas se basan en las 

CUADRO 4. Instrumentos para valorar el maltrato infantil en adolescentes 

Existen algunos cuestionarios o entrevistas para valorar experiencias de violencia o maltrato en 
adolescentes. Sin embargo, algunos de ellos contemplan también otras experiencias traumáticas que 
no son de índole relacional, o no valoran de forma completa las experiencias vividas. Además, 
muchos de los cuestionarios existentes recogen más bien la sintomatología postraumática, siendo una 
limitación para detectar experiencias de maltrato en jóvenes resilientes. 

Algunos de los cuestionarios disponibles en español para valorar en adolescentes las experiencias de 
maltrato sufridas son:  

1) Childhood Trauma Questionnaire short form (CTQ-SF) (Bernstein, 2003). Es el mismo test que en 
adultos. Incluye 28 ítems y engloba cinco tipos de maltrato y su frecuencia. 

2) Childhood Experience of Care and Abuse Questionnaire (CECA-Q2) (Kaess, 2011), evalúa de forma 
separada la figura materna y paterna. Incluye el grado de parentesco, el tipo de crianza 
recibida, edad y motivos de abandono, frecuencia o figuras de apoyo. Evalúa posible 
negligencia o invalidación emocional, maltrato emocional, físico o sexual.  

3) UCLA-PTSD for children and adolescents (UCLA) (Steinberg et al., 2013). Evalúa diferentes 
eventos traumáticos (incluido el maltrato infantil). Pregunta sobre si la persona fue 
testigo/víctima, se concreta la edad de exposición y la sintomatología TEPT asociada (DSM-
5). 

4) Juvenil Victimization Questionnaire (JVQ) (Finkelhor et al., 2005; Pereda, Gallardo-Pujol, and 
Guilera, 2018), valora 36 experiencias de victimización más allá de las experiencias de maltrato 
convencionales.  

5) Maltreatment Abuse Chronology of Exposure Scale (MACE) (Teicher and Parigger, 2015). Permite 
evaluar diferentes tipos de traumas relacionales de forma autoreportada y su edad de 
exposición. 
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experiencias de interacción que los niños/as establecen con los principales cuidadores o 

adultos de su entorno, generando la construcción de modelos mentales basados en las 

expectativas que el niño/a tiene sobre cómo responderán sus cuidadores a sus 

necesidades.  

Durante muchos años estos instrumentos dirigidos a niños/as, como por ejemplo 

el Macarthur Story Stem Battery (MSSB) (Bretherton et al., 2003), han carecido de 

protocolos sistematizados. Sin embargo, actualmente existen instrumentos de aplicación 

infantil validados, como el Story Stem Assessment Profile (SSAP) (Hodges et al., 2007) 

también traducido al español (Roman et al., 2018). Esta herramienta resulta eficaz para 

evaluar las representaciones mentales y expectativas de los roles familiares en niños/as 

de 4-9 años, y se ha descrito como una herramienta útil para predecir posibles 

experiencias de maltrato del menor (Hillman et al., 2020). La investigación sobre el estilo 

de apego mediante la evaluación de la situación del extraño (Ainsworth et al., 1978), 

también se ha usado ampliamente como un método para identificar estilos de apego 

seguro o inseguro en la primera infancia.  

En definitiva, tanto la práctica clínica como los estudios científicos sugieren que 

la mejor información para valorar posibles situaciones de maltrato proviene de diferentes 

fuentes (niño/a o adolescente, familiares, informes de los profesores o servicios sociales, 

etc.), ya que es la que mejor informa el riesgo infantil al que está expuesto el menor 

(Sierau et al., 2016). 

1.3. Implicaciones psicológicas y psiquiátricas del 

maltrato infantil 

Es importante recordar que, desde un punto de vista epidemiológico y de la 

historia natural de la enfermedad mental, la mayoría de los trastornos psiquiátricos se 

manifiestan en las primeras etapas de la vida, habitualmente durante la pubertad, 

adolescencia o inicio de la juventud (Solmi et al., 2021). Muchos procesos del 

neurodesarrollo culminan también en este periodo, permitiendo al cerebro expresar 

algunos síntomas de mayor complejidad relacionados con diagnósticos psiquiátricos 

específicos en la edad adulta (Figura 3).  
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Figura 3. A) Procesos clave del desarrollo cerebral humano antes y después del nacimiento. B) Edad de 
inicio media de los diferentes trastornos psiquiátricos. Imagen reproducida con los permisos de Marín 
O. Developmental timing and critical windows for the treatment of psychiatric disorders. Nature Medicine 22, 1229-1238 
(2016). 

El abandono, la negligencia y el maltrato producen en los niños/as heridas 

profundas que condicionan su desarrollo neuropsicológico, su autoestima, su 

autoconcepto y también la forma de relacionarse consigo mismo, con los demás y con 

el mundo. 

Cuando los propios cuidadores ejercen maltrato, el niño/a se encuentra en una 

situación sin salida; las figuras que le provocan miedo y rechazo son las mismas que en 

principio le tienen que dar protección y seguridad, dejándole en una situación 

ambivalente y sin la posibilidad de encontrar refugio ante las situaciones de temor.   

Diferentes teorías y estudios en los últimos cuarenta años han intentado describir 

y explicar las alteraciones psicológicas y neurobiológicas que se observan en los niños/as 

o adultos que viven estas situaciones de maltrato en el ambiente familiar.  

Cuando el evento se ha producido de manera abrupta, aguda y violenta (como, 

por ejemplo, un abuso sexual) a menudo es posible reconocer en la persona síntomas 

compatibles con el TEPT (Yehuda et al., 2015) (ver Cuadro 5). Sin embargo, la mayor 

parte de los individuos expuestos a acontecimientos traumáticos no desarrollan un 

TEPT, sugiriendo que esta sintomatología es solamente una de las numerosas respuestas 

posibles frente a un evento traumático (Tolin and Foa, 2006). Además, la exposición a 

trauma complejo, como el maltrato infantil, se ha asociado con sintomatología diversa 

mucho más amplia que la recogida por los criterios diagnósticos del TEPT (Messman-

Moore and Bhuptani, 2017).  
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En este sentido, la Clasificación Internacional de las Enfermedades (CIE-11) 

(World Health Organization, 2019) ha propuesto un nuevo diagnóstico que pretende 

abarcar la clínica observada en pacientes expuestos a trauma complejo, el TEPT-

complejo (TEPT-C). Esta nueva entidad diagnóstica se define por los síntomas 

característicos de un TEPT y también por la presencia de alteraciones en la 

autoorganización de la persona (desregulación emocional, autoconcepto negativo y 

dificultades interpersonales). Estas últimas características se asemejan a algunos de los 

rasgos clínicos observados en personas con trastorno límite de la personalidad (TLP), 

otro diagnóstico también muy vinculado al trauma complejo (Giourou et al., 2018). 

Sin embargo, aunque algunos estudios vinculan ciertos tipos de maltrato con 

diagnósticos psiquiátricos específicos, la evidencia científica sugiere que cualquier forma 

de maltrato (desde la negligencia al abuso emocional, físico o sexual) tiene efectos 

generalizados y sistémicos sobre la salud física y mental de la persona. Es decir, el 

maltrato es un factor de riesgo transdiagnóstico (Teicher and Samson, 2013). De hecho, 

solo hay que preguntar a las personas que acuden a los servicios de salud mental para 

darse cuenta de que un gran porcentaje de ellos relatan infancias complejas con padres 

ausentes, fríos y/o violentos (Read et al., 2005).  

Uno de los estudios más relevantes en este campo fue el desarrollado por Anda 

y colaboradores (2006), basado en una amplia muestra de adultos evaluados 

CUADRO 5. Trastorno por estrés postraumático (TEPT)  

El riesgo de exposición a acontecimientos vitales traumáticos varía según el país y la disponibilidad de 
recursos materiales, personales y económicos, que serán cruciales tanto para predecir la aparición como 
la persistencia de la sintomatología por estrés postraumático. El diagnóstico TEPT fue creado 
inicialmente para capturar los síntomas que observaron en adultos que habían sufrido traumas 
puntuales como una violación o experiencias de guerra.  

Los síntomas del TEPT se caracterizan principalmente por presentar:  

1) Intrusión: recuerdos o sueños recurrentes angustiosos como si estuviera sucediendo otra vez 
el hecho traumático, provocando malestar psicológico y/o fisiológico intenso. 
2) Evitación: evasión persistente de pensar o hablar sobre al suceso traumático o evitar estímulos 
o lugares asociados a él. 
3) Hiperalerta: sensación continuada de hiperactivación o sensación de peligro. 

Los estudios han demostrado que la sintomatología TEPT está directamente relacionada con la 
severidad de los eventos traumáticos a los que se ha estado expuesto (Tollin and Foa, 2006). Debería 
ser una prioridad apoyar y luchar por políticas sociales y de salud pública que protejan y defiendan a 
las personas con TEPT, que permitan prevenir la cascada en el ciclo de pérdidas que prolongan sus 
efectos (Yehuda et al 2015).  
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retrospectivamente. Este trabajo demostró que las experiencias adversas durante la 

infancia (acontecimientos familiares estresantes o maltrato) eran relevantes para explicar 

el riesgo de desarrollar distintos trastornos mentales en la edad adulta. Los diagnósticos 

que más riesgo acumularon fueron los trastornos por consumo de sustancias y los 

trastornos del espectro ansioso-depresivo. 

Sin embargo, esta asociación incluye también aquellos diagnósticos en los que se 

ha reportado una importante carga genética, como el trastorno bipolar o la esquizofrenia. 

En este sentido, un estudio que revisó 46 artículos científicos sobre maltrato en pacientes 

con episodios psicóticos (con un total de 4.140 participantes), observó que casi el 70% 

de las mujeres y casi el 60% de los hombres referían haber sufrido maltrato físico y/o 

abuso sexual durante su infancia (Read et al., 2005). Estos números hablan por sí solos. 

Además, hay que tener en cuenta que estos datos no incluyen otros tipos de maltrato 

como la negligencia o el maltrato emocional, por lo que las cifras serían aún más altas. 

Algunos autores estiman que casi la mitad de los trastornos mentales que se 

manifiestan en la infancia o adolescencia están directamente relacionados con 

experiencias de maltrato, y más del 35% en el caso de los trastornos diagnosticados en 

la edad adulta  (Kessler et al., 2010). Además, parece que los pacientes psiquiátricos con 

historia de maltrato constituyen un subtipo de pacientes clínicamente distinto, con una 

sintomatología más compleja, de inicio más temprano, con más comorbilidad y con una 

peor adherencia y respuesta al tratamiento psicológico y farmacológico (Nanni et al., 

2012). 

1.3.1. Maltrato infantil y personalidad 

Para construir una personalidad madura, un niño/a necesita percibirse y ser 

reconocido como un individuo independiente y dotado de necesidades propias distintas 

a las de sus padres. Sobre la base de este bagaje fundamental, el niño/a organiza y 

construye su experiencia relacional dando sentido a lo que le sucede y construyendo así 

su identidad que, si es sana y madura, le servirá de anclaje adecuado en la realidad. Una 

falta de reconocimiento o una descalificación constante de sus cualidades personales por 

parte de figuras relevantes del entorno puede comportar, por tanto, serios hándicaps 

para la construcción de una personalidad sana (Linehan, 1993).  

Entendemos por rasgos de la personalidad aquellos patrones persistentes del 

modo en que percibimos, pensamos y nos relacionamos con el entorno y nosotros 

mismos, y que se muestran en una amplia gama de contextos sociales y personales.  
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Cuando los rasgos de personalidad son inflexibles, desadaptativos y causan 

malestar subjetivo o deterioro funcional, hablamos de trastornos de la personalidad. La 

manifestación más habitual de los trastornos de la personalidad se produce en la 

adolescencia o en la edad adulta temprana, cuando el sujeto debe enfrentarse al mundo 

social de manera independiente y autónoma.  

A la hora de comprender cómo se constituye y se establece un trastorno de la 

personalidad, es importante destacar que, como en la mayoría de los trastornos mentales, 

existen factores genéticos y factores ambientales implicados; estos últimos, de tipo 

relacional y claramente enmarcados en un contexto cultural. Es decir, la genética juega 

un papel importante en la transmisión de rasgos temperamentales y la cultura enmarca y 

determina esta personalidad, influyendo decisivamente en su definición o interpretación 

(por ejemplo, no significa lo mismo ser introvertido en un país Oriental que en el Caribe).  

Por último, el ambiente familiar próximo tiene un papel fundamental en la 

construcción de un trastorno de la personalidad. Los factores familiares de riesgo más 

reportados son la exposición a maltrato, los estilos de crianza invalidantes, la negligencia, 

el abuso sexual y la exposición a situaciones adversas y conflictivas o violentas.  

Debido a su complejidad, los trastornos de la personalidad han despertado mucha 

controversia y existen numerosos puntos de vista sobre cómo definirlos, clasificarlos y 

tratarlos. Actualmente, el DSM-5, manual diagnóstico de referencia en el campo de la 

salud mental, define los trastornos de la personalidad desde una perspectiva categorial, 

entendiéndolos como síndromes clínicos cualitativamente distintos entre sí (APA, 2013).  

Aunque hay evidencia científica (Kaess et al., 2014) que demuestra que los 

trastornos de la personalidad son tan fiables y válidos entre los adolescentes como en los 

adultos, siguen siendo diagnósticos controvertidos a la hora de aplicarlos en población 

infantojuvenil. De hecho, la adolescencia, en su propia naturaleza, es una etapa vital 

compleja que abarca grandes cambios psíquicos y biológicos caracterizados por 

alteraciones en la cognición, la afectividad, el funcionamiento interpersonal y el control 

de los impulsos (Soto and Tackett, 2016). Por tanto, en esta etapa evolutiva son bastante 

frecuentes los patrones desadaptativos que podrían asociarse a rasgos característicos de 

los trastornos de la personalidad, especialmente el TLP y el trastorno de la personalidad 

antisocial (Fossati et al., 2014). 

Sin embargo, la propuesta del DSM-5 que establece los trastornos de la 

personalidad como tipos diferenciados en entidades diagnósticas, es muy criticada por 
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algunos autores (Polek et al., 2018). Así, existen enfoques alternativos basados en una 

perspectiva dimensional que los consideran como variaciones desadaptativas y 

disfuncionales de los rasgos de la personalidad que se mezclan imperceptiblemente con 

la normalidad. Estas últimas aproximaciones han ido tomando cuerpo en los últimos 

años y se han incorporado en la nueva clasificación de la CIE-11 propuesta por la OMS 

(World Health Organization, 2019).   

Este nuevo enfoque, que rompe con la visión tradicional categorial, y junto con 

la idea de que estos trastornos son la expresión de una desorganización generalizada del 

sistema personal, resulta más útil y productiva, ya que permite pensar en ellos como una 

entidad diagnóstica única que se expresa de modos diferentes en cada individuo 

(Livesley, 2021). Además, incluye la valoración de su gravedad en base a las disfunciones 

que provoca en las relaciones interpersonales y en la vida cotidiana de la persona (Bach 

and First, 2018). De acuerdo con esta visión, los rasgos desadaptativos de la personalidad 

se pueden encontrar presentes en la población general distribuidos a lo largo de un 

contínuum de gravedad. 

1.3.2. Maltrato infantil y sintomatología durante la infancia y 

adolescencia 

Como hemos visto, las consecuencias psicopatológicas de las adversidades 

tempranas pueden manifestarse tanto de manera proximal al evento, durante la propia 

infancia, como años más tarde durante la vida adulta. 

Sin embargo, en la mayoría de los niños/as las manifestaciones clínicas asociadas 

a las experiencias de maltrato infantil son globales, dispares e inespecíficas, lo que 

dificulta habitualmente la detección e intervención por parte de los especialistas (Winter 

et al., 2022).  

Algunos de los síntomas descritos más frecuentemente relacionados con las 

experiencias de maltrato en población infantojuvenil serían los siguientes (García and 

Noguerol, 2007):  

 Problemas emocionales: Miedos y fobias, desconfianza, depresión, ansiedad, 

baja autoestima, culpabilidad, vergüenza, estigmatización, estrés postraumático 

(pesadillas, sueños recurrentes, hipervigilancia, respuestas exageradas y 

sobresalto), rechazo al cuerpo, retraso en el desarrollo, conductas autolesivas, 

ideación o conductas suicidas. 
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 Problemas cognitivos: conductas hiperactivas, problemas de atención o 

concentración, bajo rendimiento académico.  

 Problemas de relación: círculo de amistades reducido, menor tiempo de juego 

con iguales, aislamiento, déficit de habilidades sociales, círculo de amistades 

solo superficiales. 

 Problemas funcionales: problemas del sueño, cambios en los hábitos 

alimenticios, problemas en el control de esfínteres (enuresis o encopresis), 

quejas somáticas (dolor de cabeza, estómago…) 

 Problemas de conducta:   

- Conductas disruptivas o disociales: hostilidad, rabia, agresividad, 

oposición, desafiante, fugas del hogar. 

- Conductas sexualizadas o erotizadas: masturbación compulsiva, 

imitación de actos sexuales, uso de vocabulario sexual inapropiado, 

curiosidad sexual excesiva, juegos y dibujos de naturaleza sexual, 

conductas exhibicionistas o seductoras, promiscuidad exagerada.  

- Conductas adictivas: Abuso de sustancias, adicción a las nuevas 

tecnologías. 

Como se ha descrito, puede existir una gran dificultad en el proceso de 

diagnóstico del cuadro clínico que presentan los niños/as que sufren experiencias de 

maltrato y, por lo tanto, también para seleccionar las intervenciones más adecuadas 

(Lippard and Nemeroff, 2020). Además, la sintomatología que presentan en estas edades 

tiende a concurrir (Kessler et al., 2012). 

Debido a esta inespecificidad diagnóstica, se ha observado que en población 

infantojuvenil la sintomatología puede agruparse en dos grandes espectros: internalizante 

y externalizante. Aquellos sujetos que suelen expresar el malestar emocional “hacia 

dentro”, en forma de ansiedad, tristeza, aislamiento, dolores abdominales o miedo, 

formarían parte del espectro internalizante. En cambio, aquellos que lo manifiestan 

“hacia fuera”, con agresividad, impulsividad o conductas antinormativas, se 

considerarían externalizantes.  

De acuerdo con algunos autores, estos síntomas internalizantes o externalizantes 

expresados en la infancia o la adolescencia podrían considerarse como estados 

prodrómicos de cuadros clínicos más específicos de aparición tardía (Fryers and Brugha, 

2013). La sintomatología internalizante se considera un riesgo general para desarrollar 

trastornos mentales caracterizados por el afecto negativo, desregulación del estado de 
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ánimo y la ansiedad. En cambio, los síntomas externalizantes serían un factor de riesgo 

para los trastornos de desinhibición, como los trastornos por uso de sustancias y los 

trastornos del comportamiento antisocial (Krueger and Markon, 2006).  

Usar esta conceptualización en población infantojuvenil permite englobar los 

síntomas tan difusos y generales que se observan habitualmente en niños/as o 

adolescente y que a menudo son difíciles de encajar completamente en un diagnóstico 

categorial específico (Cicchetti and Rogosch, 2002). 

1.3.3. Exposición a maltrato infantil y la relación dosis-efecto 

sobre los fenotipos clínicos 

Un gran número de fenómenos biológicos de causalidad de enfermedad han sido 

relacionados con el modelo de dosis-efecto. Quizás el más conocido y replicado sea el 

del uso del tabaco y el riesgo de cáncer de pulmón (Ruano-Ravina et al., 2003). Estos 

modelos de causalidad ponen de relevancia la capacidad limitada de los sistemas 

biológicos para reponer la homeostasis y responder de manera adaptativa a la agresión 

ambiental continuada. En este sentido, parece que el cerebro y los mecanismos 

neurobiológicos operarían de un modo semejante frente a los estresores psicosociales 

para preservar la integridad psíquica del individuo.  

Asimismo, algunos autores  describen la relevancia que tiene el periodo evolutivo 

en el que tiene lugar cada tipo de maltrato, señalando la etapa media de la niñez (6-10 

años) como uno de los periodos del desarrollo más sensibles y críticos para acabar 

desarrollando problemas de desregulación emocional o sintomatología psiquiátrica 

(Dunn et al., 2018). Dado que el desarrollo cerebral es distinto en cada etapa evolutiva, 

determinar cuándo ocurrieron las experiencias adversas será crucial a la hora de entender 

el impacto que han podido tener en el desarrollo cerebral de la persona y en los síntomas 

con los que se asocia (Schalinski et al., 2016).  

Son varios los trabajos que demuestran que existe una relación dosis-efecto entre 

la agregación de vivencias adversas y el riesgo de presentar sintomatología psiquiátrica. 

Una de las investigaciones más relevantes en este campo fue desarrollada por Anda y 

colaboradores (2006). Específicamente, este estudio puso de manifiesto que, a partir de 

cuatro o más eventos adversos vividos durante la infancia, aumentaba significativamente 

el riesgo de sufrir un trastorno mental en la edad adulta (ver Figura 4).  
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Figura 4. Propuesta de relación dosis-efecto entre las experiencias adversas vividas en la infancia y sus 
consecuencias psicopatológicas más tempranas.  

En la misma línea, otro estudio reciente basado en niños/as, demuestra que 

aquellos que han experimentado múltiples tipos de maltrato de forma crónica tienen 

mayor riesgo de desarrollar problemas psicológicos y emocionales en comparación con 

los niños/as que han vivido un tipo de maltrato de forma puntual (Warmingham et al., 

2019). Sin embargo, cabe mencionar que la mayoría de las personas no viven las 

experiencias de maltrato de manera aislada y puntual, sino que los diferentes tipos de 

maltrato coexisten y se experimentan de forma continuada (Vachon et al., 2015). Por 

tanto, a la hora de comprender los efectos del maltrato en el organismo y sus 

repercusiones psicopatológicas es de gran relevancia considerar esta condición habitual 

de agregación y cronicidad. 

También los abordajes longitudinales desarrollados en poblaciones infantiles de 

escolares británicos (Arseneault et al., 2011), han confirmado la existencia de esta 

relación dosis-efecto entre las experiencias de maltrato familiar y/o bullying y los síntomas 

del espectro psicótico (Psychosis like experiences en inglés). En concreto, este estudio 

demuestra que la agregación de los dos tipos de traumas relacionales aumentaría más de 

seis veces el riesgo de tener experiencias psicóticas a los 12 años de edad, un riesgo muy 

superior que si el maltrato o el bullying aparecían de forma aislada. 

Este modelo dosis-efecto centrado en la edad infantil podría ser corroborado 

desde el estudio de nuevas poblaciones infantiles y de adolescentes bien caracterizadas 

en su historia de maltrato infantil y en sus perfiles psicopatológicos. Profundizar en el 

estudio de estas asociaciones sería, por tanto, uno de los principales objetivos de la 

presente tesis.  
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En este contexto, es importante señalar que la ideación y las conductas suicidas 

podrían representar la punta más alta de la pirámide que representa el malestar y la 

indefensión de un ser humano. Aunque, tanto el suicidio como sus conductas asociadas 

son un fenómeno multifactorial, el trauma relacional es un factor clásicamente 

relacionado con el riesgo de autolesiones, gestos suicidas, intentos autolíticos y  la muerte 

por suicidio (Angelakis et al., 2019; Miller et al., 2013). La asociación entre las 

experiencias adversas sufridas, los rasgos de personalidad disfuncionales y las conductas 

suicidas está bastante bien establecida (Allen et al., 2013) (Ver Cuadro 6). Sin embargo, 

la interacción entre estas variables (rasgos de personalidad, trauma relacional, 

acontecimientos estresantes recientes y conductas suicidas) en población infantojuvenil 

es menos conocida.  

 

 

Desde el punto de vista de la investigación hemos de pensar, por tanto, que la 

tipología de maltrato, su comorbilidad, la severidad, la duración, así como la ventana 

ontogénica en la que ocurre jugarán un papel fundamental en las expresiones 

psicopatológicas y neurobiológicas futuras. Por tanto, explorar la historia de maltrato de 

manera dicotómica puede comportar muchos sesgos en su interpretación, siendo mucho 

más informativo y coherente un abordaje dosis-efecto. 

En el último apartado de esta introducción se describen, brevemente, algunas de 

las características esenciales que definen estos sistemas biológicos de regulación de la 

respuesta al estrés y se hace también hincapié en los métodos empíricos para el estudio 

de su funcionamiento, tanto en estado basal como frente a la exposición a un estrés 

agudo de naturaleza psicosocial. 

 

CUADRO 6. Conductas suicidas y autolesiones en personas con historia de trauma 

Actualmente, el suicidio supone un grave problema de salud pública en Europa, ya que, en 2019 un 

total de 3.671 personas fallecieron por esta causa (los accidentes de tráfico suponen menos de la 

mitad). Además, en los últimos años ha aumentado el número de autolesiones o conductas suicidas 

en población infantojuvenil (Mortier et al., 2021; Cousien et al., 2021).  

Este tipo de conductas se han asociado, entre otros factores, a experiencias de trauma complejo en 

la familia o acoso escolar (o ciberbullying), tanto de manera proximal como en la edad adulta (Winsper 

et al., 2012; Van Geel et al., 2014). De hecho, el maltrato podría suponer un riesgo añadido, pero los 

estresores próximos podrían ser los desencadenantes de estas conductas (Liu and Miller, 2014).  
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1.4. La neurobiología del maltrato infantil 

La infancia temprana constituye un periodo crítico para establecer la biología de 

una mente sana. La relevancia del ambiente para moldear el cerebro en estos periodos 

tan incipientes del desarrollo ha sido reconocida desde multitud de estudios (Teicher et 

al., 2018).  

Aunque durante mucho tiempo se ha asumido en la comunidad científica que el 

cerebro humano es innatamente social, una investigación reciente sugiere que no todas 

las capacidades mentales y sociales son universales y que existen diferencias culturales 

profundas entre los grupos. Es decir, numerosos conceptos emocionales y sociales se 

construyen ambientalmente en cada cultura y estas diferencias culturales se integran 

biológicamente en la estructura del cerebro (Atzil et al., 2018). 

 

Figura 5. Desarrollo cerebral desde la fecundación hasta la edad adulta e impacto de diversos factores 
ambientales (pre y posnatales). 

 

Esto implicaría, entre otras cosas, que las experiencias de crianza de los hijos y la 

infancia temprana son más importantes de lo que pensábamos en relación con la forma 

y función cerebral. Las experiencias tempranas no solo darían forma a nuestra 
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personalidad y valores, también crearían el cableado que gobernará nuestra percepción 

social del mundo. La habilidad de un cerebro adulto para responder a las situaciones de 

estrés psicosocial en su contexto cultural estará, por tanto, muy relacionada con las 

experiencias más tempranas y, de alguna manera, esta habilidad o dificultad estará inscrita 

en la función neurobiológica del cerebro desde etapas muy tempranas. 

Aunque la mayoría de neuronas estén formadas antes del nacimiento, el 

crecimiento y maduración del cerebro se sigue produciendo a nivel posnatal, adquiriendo 

el 80% del volumen total de materia gris en los primeros dos años de vida, y el 80% del 

volumen de la materia blanca en la niñez avanzada (Groeschel et al., 2010). 

Por tanto, durante los primeros años de vida se van a producir numerosos 

cambios estructurales, funcionales y de conectividad entre las neuronas del córtex 

cerebral, así como entre las neuronas y las células gliales que las acompañan (astrocitos, 

oligodendrocitos y microglía). La formación de sinapsis neuronales se extiende 

aceleradamente durante la primera infancia, y más lentamente a partir de los diez años 

de edad. Específicamente, se producen un gran número de sinapsis excitatorias 

(mediadas por el sistema glutamatérgico) y se incrementa de forma progresiva el volumen 

de materia blanca, reforzando así la conectividad entre diferentes áreas cerebrales. 

Paralelamente, a lo largo de la infancia, se produce una lenta sinaptogénesis inhibitoria 

(mediada por el sistema gabaérgico). En la pubertad, con la aparición de las hormonas 

sexuales, comenzará un proceso conocido como «poda neuronal» (pruning en inglés) 

mediante el cual se eliminarán las sinapsis sobrantes y se afianzarán las otras. Aunque el 

patrón que regirá este proceso está dirigido por los genes, como hemos comentado 

anteriormente, algunas funciones esenciales relacionadas con la cognición social y la 

comunicación social serán expectantes del ambiente. Así, las experiencias vividas en esos 

momentos podrán determinar las vías de respuesta más comunes en cada individuo.  

En este contexto es fácil reconocer la importancia que pueden tener algunos 

estresores sociales a la hora de dirigir este proceso madurativo fundamental para 

determinar la arquitectura cerebral de cada persona (Santos and Noggle, 2011). 

Por otro lado, está claramente demostrada la importancia que tienen diferentes 

factores ambientales de riesgo, tanto biológicos como sociales, en el posterior desarrollo 

de un trastorno mental. La Figura 5 recoge una síntesis de los principales factores 

ambientales de riesgo y los sitúa en un esquema del neurodesarrollo cerebral. Esta 

imagen nos permite identificar factores biológicos, tales como infecciones, consumo de 
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tóxicos o déficits vitamínicos, actuando durante procesos incipientes de gran relevancia 

para el cerebro como son la migración neuronal al córtex cerebral o los procesos de 

sinaptogénesis.  

Es interesante señalar la relevancia que puede tener el estrés psicosocial sufrido 

por la mujer ya durante el embarazo en la formación y funcionamiento de algunas 

estructuras cerebrales del futuro bebé (Palma-Gudiel et al., 2015). Como se ha ido 

señalando a lo largo de esta introducción, entre los factores postnatales de mayor 

importancia asociados al trastorno mental se encontrarían las experiencias de maltrato 

infantil, coincidiendo con procesos de desarrollo de la interconectividad entre áreas 

cerebrales distantes (mielinización) y la selección competitiva de sinapsis (pruning).   

Figura 6. Impacto del estrés sobre el neurodesarrollo a lo largo de la infancia y adolescencia. El trauma 
relacional afecta directamente sobre la maduración del sistema límbico y del eje Hipotalámico-
Hipofisario-Adrenal (HHA). Las flechas en naranja indican la capacidad del estrés psicosocial de alterar 
el funcionamiento de estos sistemas neurobiológicos, lo cual puede aumentar el riesgo de sintomatología 
psiquiátrica. Las alteraciones podrán ser distintas en función de la etapa del desarrollo cerebral en la que 
tenga lugar el maltrato. Los genes y las hormonas sexuales durante la pubertad jugarán un papel 
fundamental en este complejo entramado. Imagen creada con BioRender.com. 

Por tanto, el momento ontogénico del desarrollo cerebral en el que tienen lugar 

las experiencias de maltrato va a tener una gran relevancia sobre las estructuras del 
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cerebro afectadas (Schalinski et al., 2016; Teicher et al., 2016). Por ejemplo, mientras que 

las consecuencias del maltrato o negligencia grave en los primeros meses de vida se 

encontraran principalmente en las áreas subcorticales del cerebro (como el hipocampo 

o el hipotálamo), el maltrato sufrido en etapas posteriores se refleja fundamentalmente 

en cambios corticales asociados con una disminución del volumen de materia gris en 

áreas prefrontales o la pérdida de integridad en la interconectividad entre áreas cerebrales 

(ver Figura 6).  

1.4.1. El estrés como respuesta fisiológica 

Según el modelo fisiológico del estrés establecido por Selye en 1936, el estrés se 

describe como “la respuesta fisiológica de un organismo caracterizada por un síndrome 

de adaptación general que resulta de la activación orquestada de los sistemas nervioso, 

endocrino e inmunológico”.  

Años más tarde, Lazarus y  Folkman (1986) definieron el modelo psicológico del 

estrés como “una relación con el entorno que la persona evalúa como significativa para 

su bienestar y en la que las demandas ponen a prueba o superan los recursos de 

afrontamiento disponibles”.  

A día de hoy podemos asegurar que la respuesta al estrés es tanto un mecanismo 

biológico como un proceso cognitivo que incluye una amplia gama de cambios 

fisiológicos y psicológicos que se desencadenan para hacer frente al estresor físico o 

social (Folkman, 2013; Mendelson, 2013). Cuando los estresores poseen una duración y 

amplitud limitadas (estresor agudo), facilitan que el organismo vuelva a niveles 

homeostáticos rápidamente (van Oort et al., 2017). Sin embargo, la exposición 

continuada a un estresor conduce a una activación crónica de la respuesta al estrés, 

provocando que el organismo ya no sea capaz de volver rápidamente al estado 

homeostático, produciendo un empeoramiento de la salud (McEwen, 2017).  

1.4.2. Sistemas de conservación de la homeostasis frente 

estrés psicosocial 

Existen numerosos mecanismos biológicos involucrados en la respuesta al estrés 

que se activan paralelamente para que el organismo se adapte a la nueva situación.  

Para comprender este complejo entramado que enmarca la respuesta al estrés 

psicosocial, es necesario recordar que cuando el cerebro humano detecta una señal de 
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alerta se activan de forma innata numerosos mecanismos psiconeurobiológicos, 

provocando una activación global del organismo para sobrevivir. Sin embargo, el cerebro 

es un órgano diseñado para afrontar situaciones de estrés puntuales y, por lo tanto, frente 

adversidades crónicas o de una intensidad extrema, como es el caso del maltrato infantil 

o el abuso sexual, se pueden desregular diferentes sistemas neurobiológicos que afectaran 

a la salud mental y física de la persona, aumentando aún más su vulnerabilidad frente 

futuras situaciones de estrés (Carr et al., 2013).  

Aunque algunos mecanismos específicos de respuesta al estrés los veremos más 

adelante, es interesante recordar la importancia del Sistema Nervioso Autónomo (SNA) 

para producir cambios fisiológicos rápidos y adaptativos en todo el organismo. 

Clásicamente, el SNA se subdivide en una rama excitatoria, el sistema nervioso simpático 

(SNS), y otra inhibitoria, el sistema nervioso parasimpático (SNP) (Figura 7).  

Figura 7. El sistema nervioso autónomo (SNA) forma parte del sistema nervioso que controla las 
acciones involuntarias. El SNA se divide en el sistema nervioso simpático (SNS) y el sistema nervioso 
parasimpático (SNP). En rojo se muestran algunas de las funciones que desencadena el SNS para hacer 
frente al estresor y en azul algunas de las funciones que desempeña el SNP para restaurar la homeostasis. 

Cuando un estresor aparece en escena, se activa el SNS, que produce una 

activación fisiológica adaptativa rápida, conocida como de "lucha o huida", que permite 
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preparar al sistema para enfrentarse al peligro y proporcionar la energía necesaria para 

sobrevivir. Así, la activación del SNS permite al organismo reaccionar frente al desafío 

ambiental en cuestión de minutos u horas, aumentando el ritmo cardíaco, la frecuencia 

respiratoria, la presión arterial, dilatando las pupilas y disminuyendo los jugos digestivos, 

entre otros (Sapolsky et al., 2000; Segerstrom and Miller, 2004).  

Por otro lado, el SNP se activa cuando ya ha culminado y finalizado el peligro, y 

conduce al organismo a un estado de calma y estabilidad, desacelerando el ritmo 

cardíaco, relajando los músculos, aumentando los jugos digestivos, etc. En condiciones 

óptimas, ambos sistemas interaccionan de forma antagónica para encontrar un equilibrio 

entre la activación fisiológica adaptativa y la homeostasis en el reposo basal. 

La facilidad con la que un individuo puede oscilar entre estados de activación 

elevada o reducida depende de la habilidad del SNA para generar fluctuaciones rápidas 

en su respuesta biológica. Un SNA flexible permite la modulación rápida de los estados 

fisiológicos y emocionales de acuerdo a las demandas de la situación. En cambio, la 

rigidez del SNA resulta en una capacidad mermada de generar o alterar respuestas 

fisiológicas en sincronía con los cambios en el ambiente. 

Por tanto, las emociones que los humanos experimentan a raíz de sus 

interacciones sociales se pueden asociar con distintos grados de activación fisiológica 

(Levenson, 2003). Tanto la regulación emocional que muestra un individuo como la 

capacidad de ajustar el funcionamiento de los sistemas fisiológicos se establece, en gran 

parte, durante los primeros años de vida mediante los vínculos de apego (Gross, 1998).  

1.4.2.1. El eje hipotalámico-hipofisario-adrenal (HHA) 

Uno de los principales y más tempranos mecanismos de regulación del estrés en 

humanos es el eje Hipotalámico-Hipofisario-Adrenal (HHA) (Tarullo and Gunnar, 

2006). Como se representa en la Figura 8, en condiciones habituales, cuando el cerebro 

detecta una señal de estrés se activa el núcleo paraventricular del hipotálamo que 

estimula, a su vez, la liberación de la hormona adrenocorticotrópica (CRH) que se dirige 

a la adenohipófisis donde se va a promover la liberación de corticotropina (ACTH). A 

su vez, la ACTH llega a través de la sangre a las glándulas suprarrenales, ubicadas en la 

parte superior de los riñones, donde finalmente se desencadenará la secreción de los 

glucocorticoides, siendo el cortisol el más importante en humanos.  
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Una vez liberado el cortisol al torrente sanguíneo, se unirá a los receptores de 

glucocorticoides ubicados en el citoplasma celular de los diferentes tejidos y células diana 

(muscular, cerebral, células del sistema inmune, etc.). La unión del cortisol al receptor 

permitirá finalmente su translocación al núcleo, donde ejercerá un amplio rango de 

acciones mediante la activación y el silenciamiento de distintos genes. Esto permitirá 

activar diferentes procesos celulares en cascada para ayudar a lidiar con la situación de 

estrés percibida (aumento de la circulación sanguínea, gluconeogénesis, disminución de 

la acción del sistema inmune, aumento de la capacidad de concentración, etc.).  

Figura 8. Eje Hipotalámico-Hipofisario-Adrenal (HHA). Cuando el cerebro detecta una señal de estrés, 
el hipotálamo estimula la liberación de la hormona adrenocorticotrópica (CRH) (1) que se dirige a la 
adenohipófisis, donde se va a promover la liberación de corticotropina (ACTH) (2). A su vez, la ACTH 
llega a través de la sangre a las glándulas adrenales ubicadas en la parte superior de los riñones, donde 
desencadenará la secreción del cortisol (3). Imagen creada con BioRender.com.  

 

El cortisol es, por tanto, una hormona natural y adaptativa que frente a estresores 

agudos permitirá la activación de distintos procesos neurobiológicos. En paralelo, el 

organismo pondrá en marcha el sistema de retroalimentación negativa con el fin de 

restaurar la homeostasis. Es decir, una vez el cortisol liberado llegue al cerebro, se unirá 

a los receptores de glucocorticoides situados en el hipotálamo y la hipófisis que, en 

consecuencia, inhibirán la producción de CRH y ACTH para frenar la activación del eje 

HHA. 
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Es importante señalar que el funcionamiento del eje HHA todavía no ha 

madurado del todo cuando nacemos. Así, este mecanismo se va a modular durante las 

primeras etapas de la vida en función de diferentes factores ambientales, entre ellos el 

estilo de apego con el cuidador principal (Tarullo and Gunnar, 2006).  

Como se ha mencionado previamente, si el organismo se encuentra sometido a 

periodos de estrés muy prolongados durante la infancia, este mecanismo adaptativo 

podría verse alterado y desregulado (Bernard et al., 2017; Bunea, Szentágotai-t, and Miu, 

2017). De hecho, bajo situaciones de estrés crónico, como puede ser el maltrato infantil, 

el eje HHA podría estar hiperactivado durante demasiado tiempo. En este caso, el exceso 

de cortisol en sangre puede provocar, a largo plazo, una desensibilización de los 

receptores de glucocorticoides. Es decir, el sistema de retroalimentación negativa se vería 

alterado, provocando una producción de cortisol sin freno.  

Niveles altos y prolongados de cortisol son neurotóxicos, modifican el perfil 

proinflamatorio y dañan otros sistemas biológicos. El organismo, para poder mantener 

el equilibrio y favorecer la homeostasis, puede dar lugar al mecanismo de 

desensibilización del funcionamiento del eje HHA. Por tanto, aquellas personas que han 

sufrido situaciones adversas durante largos periodos de su vida podrían presentar, a largo 

plazo, un eje HHA poco reactivo ante situaciones de estrés, caracterizado por una baja 

producción de cortisol frente a las situaciones de demanda o estrés. Se hipotetiza que, 

aunque esta desensibilización preservaría al organismo de la neurotoxicidad del cortisol, 

implicaría también una pérdida de la capacidad adaptativa del eje HHA frente situaciones 

de estrés agudo, aumentando, en última instancia, el riesgo de revictimización y aparición 

de psicopatología (Wesarg et al., 2020). 

El estudio de la función del eje HHA puede hacerse en circunstancias basales, es 

decir, valorando sus cambios a lo largo de un día en el que el sujeto desarrolla su actividad 

normal (ritmo circadiano) o cuando el sujeto se expone a una situación aguda de alto 

estrés psicosocial (frente a estrés psicosocial agudo). 

Desde el punto de vista de la investigación de las consecuencias del maltrato 

infantil sobre la función del eje HHA, ambas aproximaciones pueden tener un gran 

interés, ya que reflejan estados fisiológicos con potenciales consecuencias sobre la salud 

del individuo y sus conductas de riesgo. De hecho, las alteraciones en la funcionalidad 

del eje HHA tienen una gran relevancia en la salud mental de la persona. Por ejemplo, 

se han relacionado niveles atenuados de cortisol frente situaciones de estrés con 
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sintomatología de la esfera internalizante y externalizante en la adolescencia (Conradt et 

al., 2014; Bae et al., 2015). Además, estas alteraciones en las fluctuaciones del cortisol 

asociadas al maltrato pueden mantenerse hasta la vida adulta y relacionarse con distintos 

diagnósticos psiquiátricos (Zorn et al., 2017; Kudielka et al., 2004).  

A continuación, se explican brevemente los métodos mejor validados que 

habitualmente son aplicados en la investigación de la función del eje HHA tanto en 

población sana como en poblaciones de riesgo.   

Previamente, cabe mencionar que los niveles de cortisol en sangre correlacionan 

altamente con los descritos en saliva (Vining et al., 1983). Poder estudiar los niveles de 

cortisol en el organismo a través de muestras de saliva permite al investigador acceder 

más fácilmente y sin métodos invasivos a los patrones de respuesta de este biomarcador 

en diferentes contextos. 

Estudio del eje HHA en situación basal: el ritmo circadiano 

El ritmo circadiano del cortisol está regulado por la glándula pineal, el hipotálamo 

y la hipófisis. Estas estructuras regulan la secreción diaria de cortisol de manera 

adaptativa a la actividad diaria de un individuo. Como puede verse en la Figura 9, en la 

primera media hora después de despertarnos se observa un rápido incremento de los 

niveles de cortisol en sangre. Este fenómeno, conocido como respuesta del cortisol al 

despertar (cortisol awakening response (CAR) en inglés), nos permite enfrentarnos al inicio 

del día y comenzar la actividad diaria. Con posterioridad, el cortisol ira disminuyendo 

progresivamente a lo largo del día hasta alcanzar los valores más bajos al anochecer, 

facilitando así la entrada en las horas de descanso y sueño.  

Dado que el eje HHA continúa madurando durante las primeras etapas de la vida, 

los factores ambientales podrán inducir también cambios duraderos en el 

funcionamiento diurno del eje HHA (Tarullo and Gunnar, 2006). Sin embargo, los 

hallazgos sobre las alteraciones este patrón basal del eje HHA asociados a las 

adversidades sufridas en la infancia son inconsistentes (Fogelman and Canli, 2018). 

Además, los expertos manifiestan la gran relevancia que tiene la metodología utilizada a 

la hora de recoger la información biológica (muestras de saliva) y la historia de maltrato 

sufrida, sugiriendo que, puede haber variaciones importantes y que es necesaria una  

mayor investigación en este campo (Bernard et al., 2017). 
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Figura 9. Ritmo circadiano del eje HHA. Por la mañana se observan altos niveles de cortisol que van 
disminuyendo a lo largo del día hasta medianoche. Imagen creada con BioRender.com. 

 

Estudio del eje HHA bajo situaciones de estrés psicosocial agudo: el TSST-C 

Desde el punto de vista de la investigación, existen protocolos validados 

empíricamente para valorar las respuestas biológicas frente situaciones de estrés agudo 

(Gunnar et al., 2009). En este sentido, uno de los paradigmas más utilizados es la prueba 

de estrés social de Trier (TSST, por sus siglas en inglés Trier Social Stress Test) (Buske-

Kirschbaum et al., 1997). El TSST resulta especialmente interesante, ya que permite 

obtener una medida cuantitativa y continua del funcionamiento del eje HHA y otros 

sistemas biológicos, bajo una situación de estrés psicosocial controlada (Allen et al., 2017; 

Wu et al., 2019)(Ver cuadro 7).  Este protocolo ha sido utilizado en los últimos años por 

distintos grupos de investigación tanto en sujetos infantiles como adultos, sanos o 

afectados por diversas patologías, y expuestos o no a maltrato.  

Aunque algunos autores han podido estudiar la reactividad del eje HHA en 

personas que han sufrido maltrato infantil, sigue habiendo hallazgos contradictorios que 

podrían explicarse, entre otras variables, por la gravedad del maltrato, su frecuencia o la 

etapa del desarrollo de exposición (Fogelman and Canli, 2018; Bunea et al., 2017). 
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Además, son escasos los estudios basados en población infantojuvenil que valoren 

cuantitativamente y cualitativamente las experiencias de maltrato sufridas y su impacto 

en la funcionalidad del eje HHA frente el Trier Social Stress Test for Children (TSST-C). La 

utilización de este paradigma en una muestra representativa de niños/as y adolescentes 

con historias diferentes de maltrato infantil ha supuesto uno de los principales retos de 

esta tesis doctoral. 

CUADRO 7. Trier Social Stress Test for Children (TSST-C) 

Aunque a la hora de aplicar el TSST cada estudio puede mostrar pequeñas peculiaridades, para llevar 

a cabo la situación experimental de estrés psicosocial, los participantes son citados en el centro de 

investigación donde se les aplicará. En el momento de la llegada, los participantes tendrán un periodo 

de descanso en una habitación tranquila, para asegurar una situación basal comparable entre todos 

los sujetos. Después de este período de descanso (que puede variar entre estudios), el participante 

ingresa a una segunda sala (la sala experimental) donde dos personas desconocidas, una mujer y un 

hombre sentados tras una mesa, le esperarán con una actitud neutra (evitando dar refuerzo positivo). 

A continuación, este tribunal explicará a la persona las tareas que deberá llevar a cabo, destacando 

que serán grabadas en video para que los expertos puedan analizarlas posteriormente y calificar su 

desempeño (con el fin de situar al participante en un estado de evaluación y presión social).  

En el TSST de adultos la tarea experimental suele ser la de simular una entrevista de trabajo. Sin 

embargo, en la versión para niños/as y adolescentes, Trier Social Stress Test for Children (TSST-C), la 

tarea de estrés consiste en inventar el final de un cuento lo más interesante posible. Normalmente, el 

participante dispone de 5 minutos para preparar mentalmente el discurso, mientras el tribunal 

permanece presente en silencio, antes de narrar su historia durante 5 minutos. Por último, la persona 

debe realizar una tarea aritmética durante cinco minutos, que normalmente consistente en una resta 

en serie. En la mayoría de estudios, la situación de estrés que tiene lugar en la sala experimental dura 

unos 15 o 20 minutos.  

 

Una vez finalizadas las tareas, el participante regresa de nuevo a la habitación tranquila donde 

permanece un tiempo que permitirá evaluar su capacidad de recuperación tras un estresor. Este 

protocolo brinda la oportunidad de recoger distintos parámetros biológicos o psicológicos durante la 

sesión (muestras de saliva o sangre para explorar biomarcadores, frecuencia cardíaca, percepción de 

estrés, etc.) y compararlos en paralelo con la percepción subjetiva de la persona (cuestionarios 

cognitivos). 

 

 

Figura 10. Diseño del protocolo Trier Social Stress Test para niños/as (TSST-C). 
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1.4.2.2. Sistema inmunitario y respuesta al estrés 

Dado que en el pasado evolutivo de nuestra especie las situaciones amenazantes 

podían conllevar el riesgo de heridas, lesiones e infecciones, el SNS activa el sistema 

inmunitario cuando el individuo se enfrenta a situaciones de peligro. De esta forma, a la 

vez que aparece el cortisol en escena, se liberan también diferentes proteínas 

inflamatorias tanto en el torrente sanguíneo como en las superficies de las mucosas, 

facilitando la rápida reparación de heridas y la prevención de infecciones (Godoy et al., 

2018). 

Actualmente, aunque nuestros entornos mayoritariamente urbanos carecen de 

patógenos infecciosos continuados, están plagados de tensiones psicológicas que 

desafían el bienestar de la persona (Miller and Raison, 2016). El estrés psicosocial, por 

tanto, inducirá cambios psicobiológicos semejantes a los que se producirían si el 

individuo estuviera en una situación de peligro físico (Herr et al., 2018). Como se ha 

mencionado anteriormente, si esta situación estresante se experimenta de forma crónica, 

puede llevar, igualmente, a una desregulación del sistema inmunológico (McEwen, 2017; 

Tonhajzerova and Mestanik, 2017).  

La respuesta inmunitaria se compone de dos partes: la innata (general) y la 

adaptativa (especializada). La inmunidad innata se activa en poco tiempo, minutos u 

horas después de la agresión, mediante la liberación de diferentes moléculas como las 

citocinas o el factor del complemento (Maier and Watkins, 1998). Por otro lado, la 

inmunidad adaptativa se activa normalmente unos días después de la exposición al factor 

de riesgo con la activación de linfocitos B y T y la producción de anticuerpos. 

Cuando las funciones de la inmunidad innata no son suficientes para controlar el 

factor de estrés, normalmente una infección, se activan las células de la inmunidad 

adaptativa, los linfocitos. Los linfocitos van a liberar inmunoglobulinas (Ig), un conjunto 

de proteínas en forma de Y que se van a unir específicamente al antígeno del agente 

infeccioso, induciendo la fagocitosis y previniendo el desarrollo de un cuadro clínico 

(Segerstrom and Miller, 2004). 

1.4.2.2.1. La inmunoglobulina A secretora (s-IgA) 

 Hay diferentes tipos de Ig que difieren en sus características biológicas, 

estructura, especificidad de destino y distribución. La inmunoglobulina A secretora (s-

IgA), es la Ig predominante en la mucosa y ha emergido como un biomarcador 
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prometedor debido a su papel clave en la primera línea de defensa inmunológica y la 

protección oral contra patógenos (Nurkka et al., 2003; Staley et al., 2018). La secreción 

de s-IgA se encuentra bajo un fuerte control neuroendocrino desencadenado por el SNS 

(Brandtzaeg, 2007) y parece aumentar sus niveles después de una exposición a estrés 

agudo (ver Figura 11) (Campisi et al., 2012; Trueba et al., 2012).  

Figura 11. Secreción de la inmunoglobulina A en la mucosa salivar una vez se ha activado el SNS a causa 
de el estrés psicosocial. La noradrenalina en las glándulas salivares desencadena la respuesta inmunitaria 
en las placas de Peyer, activando los linfocitos B que inducirán la secreción de IgA. La s-IgA está 
constituida por dos moléculas de IgA y un componente secretor. Este componente se agrega cuando la 
IgA dimérica se lleva a cabo a través del epitelio antes de la liberación del lumen de la mucosa. Imagen 
cedida por Castro-Quintas (2022) y creada con BioRender.com. 

El sistema inmunitario tampoco está completamente formado al nacer, sino que 

continúa madurando en respuesta al entorno. Por tanto, nuevamente, el ambiente 

temprano será determinante para el óptimo funcionamiento de este sistema. En esta 

línea, la interacción bidireccional entre el cerebro y el sistema inmunitario hace posible 

que los factores psicosociales estresantes tengan un gran impacto en el sistema 

inmunitario y en la función del cerebro, lo que a su vez puede provocar alteraciones 

duraderas en su maduración y funcionamiento (McCrory et al., 2010). De hecho, está 

bien reportado que las personas con historia de maltrato tienen un funcionamiento 

inmunitario menos efectivo, asociado a una mayor susceptibilidad a diferentes 

patologías, incluidas las enfermedades mentales (Kerr et al., 2021; Entringer, 2021). 
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A pesar del interés potencial de la s-IgA como un buen marcador del 

funcionamiento del sistema inmune frente al estrés psicosocial, solo aparece un estudio 

en la literatura explorando su reactividad frente estrés psicosocial agudo en población 

infantojuvenil (Laurent et al., 2015). Sin embargo, los autores no incluyen en su diseño 

una variable del máximo interés para nosotros: la historia de maltrato previa. Por este 

motivo, se consideró de gran interés estudio de este marcador en el presente proyecto, 

considerando los niveles de s-IgA en saliva un potencial biomarcador de interés en el 

ámbito de las consecuencias biológicas asociadas al maltrato infantil. 



2. Hipótesis y objetivos
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La infancia y la adolescencia constituyen un periodo de alta sensibilidad al ambiente 

familiar y social. Las adversidades vividas durante estos periodos, especialmente las de 

índole relacional, pueden incrementar el riesgo de psicopatología durante la infancia o 

adolescencia, sensibilizando algunos sistemas neuroendocrinos de respuesta al estrés.  

Sin embargo, son escasos los instrumentos psicométricos que permitan valorar 

adecuadamente las experiencias de maltrato y otros eventos vitales en etapas tan 

tempranas de la vida.  

Hipótesis General: Las adversidades y eventos traumáticos vividos durante la infancia 

se relacionan con la aparición de una amplia variedad de síntomas psicopatológicos y 

conductas de riesgo en niños/as y adolescentes. La naturaleza, severidad y cronicidad de 

estas experiencias adversas puede impactar de manera diferencial en los sistemas 

neurobiológicos, aumentando la vulnerabilidad para el desarrollo de síntomas 

psiquiátricos más graves.  

Específicamente, se proponen las siguientes hipótesis: 

Hipótesis I: Vivir acontecimientos estresantes entre los 10 y 17 años aumenta el 

riesgo de presentar sintomatología internalizante y externalizante durante la 

adolescencia. 

Hipótesis II: Las adversidades sufridas durante la infancia, especialmente el 

trauma complejo, se asocian con distintos rasgos de personalidad desadaptativos 

como la impulsividad, la irritabilidad y la desregulación emocional, afectando a 

dimensiones esenciales como el autoconcepto y la capacidad de establecer 

relaciones interpersonales. Estas disfunciones empeoran el funcionamiento global 

del menor, aumentando el riesgo de revictimización, de sintomatología psiquiátrica 

y, en última instancia, el riesgo de comportamientos suicidas. 

Hipótesis III: Los niños/as y adolescentes con historia de maltrato muestran 

alteraciones en distintos sistemas neurobiológicos implicados en la regulación del 

estrés, como el eje Hipotalámico-Hipofisario-Adrenal (HHA) y el sistema inmune. 

Con el fin de explorar estas hipótesis se establecieron los siguientes objetivos específicos, 

divididos en tres secciones y seis artículos científicos: 

Objetivos específicos: 

Sección I – Acontecimientos vitales estresantes en adolescentes y 

sintomatología internalizante y externalizante asociada:  
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1. Revisar la literatura científica y meta-analizar el impacto de los

acontecimientos estresantes vividos durante la adolescencia en la

sintomatología internalizante o externalizante expresada en esta etapa de la

vida.

2. Desarrollar y validar un instrumento para valorar adecuadamente los

acontecimientos vitales estresantes en adolescentes y estudiar el impacto

diferencial en la salud mental según la naturaleza de estos estresores.

Sección II – Maltrato infantil, estresores recientes y alteraciones en la salud 

mental infantojuvenil:  

3. Estudiar la relación entre el maltrato infantil, los acontecimientos estresantes

recientes y algunos rasgos del trastorno límite de la personalidad (TLP)

como factores de riesgo para las conductas suicidas en población

infantojuvenil.

4. Explorar el impacto de las experiencias de maltrato infantil en el

funcionamiento global y el pronóstico clínico de los niños/as o adolescentes

afectados. Estudiar el efecto de la edad de exposición a los distntos tipos de

maltrato en la sintomatología del menor de acuerdo con el nuevo

diagnóstico de Trastorno por Estrés Postraumático complejo (TEPT-C)

propuesto por la CIE-11.

Sección III – La neurobiología del maltrato infantil en niñas/os y 

adolescentes: 

5. Evaluar el impacto de las experiencias de maltrato infantil (su severidad y

frecuencia) en el funcionamiento del eje HHA mediante el estudio de: i) las

oscilaciones de cortisol diurnas y, ii) su reactividad frente una situación de

estrés psicosocial agudo inducido experimentalmente mediante el protocolo

Trier Social Stress Test for Children (TSST-C).

6. Explorar la reactividad de la Inmunoglobulina A secretora (s-IgA) frente al

estrés psicosocial agudo, explorado mediante el TSST-C. Determinar el

impacto del estadio de desarrollo puberal de los niños/as y de las

experiencias de maltrato sufridas sobre dicha reactividad.
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Informe del director sobre el factor de impacto 

La tesis doctoral “Consecuencias psicológicas y neurobiológicas del maltrato infantil: 

alteraciones neuroendocrinas en la regulación del estrés e implicaciones en la salud 

mental infantojuvenil” se basa en los resultados originales conseguidos por Laia Marqués 

Feixa. Estos resultados se han publicado, o han sido enviados para ser publicados, a 

revistas científicas internacionales revisadas por pares. El factor de impacto de estas 

revistas demuestra la calidad de la investigación realizada, según se detalla a continuación: 

1. Stressful life events during adolescence and the development of

externalizing and internalizing psychopathology: a meta-analysis, publicado

en European Child and Adolescent Psychiatry. Esta revista científica publica artículos de

alta calidad sobre neuropsiquiatría, neurociencia cognitiva, genética, neuroimagen,

farmacología y campos de interés relacionados. Tiene como objetivo principal

promover la comprensión de la psicopatología en niños y adolescentes. La

investigación empírica es su fundamento y la relevancia clínica es su sello distintivo.

Esta revista está indexada en Journal Citation Reports con un factor de impacto actual

de 4.785 y clasificada según Science Edtion en el primer decil en el área de Pediatría

(clasificada 10/129) y según Social Science Edtion en el primer cuartil del área de

Psiquiatría (clasificada 27/144) y de Psicología y desarrollo (clasificada 12/77).

2. Recent stressful life events (SLE) and adolescent mental health: initial

validation of the LEIA, a new checklist for SLE assessment according to

their severity, interpersonal, and dependent nature, publicado en Assessment.

Esta revista científica publica artículos de alta calidad centrados en el uso de

medidas de evaluación clínica aplicada; incluyendo el desarrollo de pruebas, la

validación y las prácticas de interpretación. Cubre áreas de evaluación del

funcionamiento cognitivo y neuropsicológico, la personalidad y la psicopatología,

así como la evaluación empírica de fenómenos clínicamente relevantes, como

comportamientos, características de personalidad y diagnósticos. Esta revista está

indexada en Journal Citation Reports (Science Edtion) con un factor de impacto actual

de 4.667 y clasificada en el primer decil del área de Psicología clínica (clasificada

15/173).
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3. Risk of suicidal behavior in children and adolescents exposed to

maltreatment: the mediating role of borderline personality traits and recent

stressful life events, publicada en Journal of Clinical Medicine.

Esta revista internacional de acceso abierto tiene como objetivo publicar resultados

experimentales detallados y teóricos sobre investigación clínica y preclínica en

diversas áreas de la Medicina: Neurología, Psicología clínica y Psiquiatría,

Farmacología, Inmunología, Epidemiología y Cardiología entre otras. Se diferencia

de otras revistas por su predisposición a publicar artículos con resultados negativos,

apoyando compartir estos hallazgos para no tener que repetir en el futuro estos

experimentos. Particularmente, el artículo fue publicado dentro del número especial

“Dissecting the Relationship between Personality Disorders and Suicide”, que tuvo

como objetivo proporcionar información actualizada sobre trastornos de la

personalidad y suicidio. Esta revista está indexada en Journal Citation Reports (Science

Edtion) con un factor de impacto actual de 4.242 y clasificada en el primer cuartil del

área de Medicina general interna (clasificada 35/315).

4. Reinforcing the new diagnosis of Complex Post-Traumatic Stress disorder

(CPTSD) of ICD-11 in children and adolescents exposed to relational

trauma: developmental stage at exposure and its associated clinical

outcomes, enviado para ser publicado a Psychological Medicine. Esta revista es líder

internacional en los campos de la Psiquiatría, Psicología y ciencias básicas. Tiene

como objetivo difundir investigaciones científicas novedosas que permitan

comprender las causas de la enfermedad mental, mejorar la práctica clinica y los

servicios relacionados con la salud mental. Se caracteriza por su enfoque en la

Psiquiatría clínica, la salud mental infantojuvenil y la historia de la Psiquiatría. Esta

revista está indexada en Journal Citation Reports (Social science Edtion) con un factor de

impacto actual de 7.723 y clasificada en el primer decil del área de Psiquiatría

(clasificada 10/144) y del área de Psicología Clínica (3/130).

5. Childhood maltreatment disrupts HPA-axis activity under basal and stress

conditions in a dose–response relationship in children and adolescents,

publicado en Psychological Medicine. Esta revista es líder internacional en los campos

de la Psiquiatría, Psicología y ciencias básicas. Tiene como objetivo difundir

investigaciones científicas novedosas que permitan comprender las causas de la

enfermedad mental, mejorar la práctica clínica y los servicios relacionados con la

salud mental. Se caracteriza por su enfoque en la Psiquiatría clínica, la salud mental



infantojuvenil y la historia de la Psiquiatría. Esta revista está indexada en Journal 

Citation Reports (Social science Edtion) con un factor de impacto actual de 7.723 y 

clasificada en el primer decil del área de Psiquiatría (clasificada 10/144) y del área 

de Psicología Clinica (3/130). 

6. Secretory immunoglobulin A (s-IgA) reactivity to acute psychosocial stress

in children and adolescents: the influence of pubertal development and

history of maltreatment publicada en Brain, Behavior, and Immunity.

Esta revista internacional está interesada en estudios experimentales y clínicos

relacionados con las alteraciones del sistema inmunológico, endocrino, neural y

conductual en humanos y animales. Es una revista interdisciplinaria dedicada a la

investigación original en neurociencia, inmunología, fisiología integradora, biología

del comportamiento, psiquiatría, psicología y medicina clínica que incluye

investigaciones a nivel molecular, celular, social y de todo el organismo. Esta revista

está indexada en Journal Citation Reports (Science Edtion) con un factor de impacto

actual de 7.217 y clasificada en el primer decil del área de Psiquiatría (clasificada

16/156) y primer cuartil del área de Neurociencias (37/273) e Inmunología

(31/162).

Por la presente, confirmo la calidad de los artículos publicados, o presentados para ser 

publicados, en las revistas científicas previamente mencionadas. 

Signado por Prof. Lourdes Fañanás, 

Barcelona, 12 abril 2022 
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controllability of the life events did not affect the results. 
Special attention should be given to the usage of stressful 
life events in gene–environment interaction and correlation 
studies, and also for clinical purposes.

Keywords  Stressful life events · Externalizing spectrum · 
Internalizing spectrum · Meta-analysis · Transaction

Introduction

Adolescence is a period of change. Pubertal maturation 
mixed with social demands leads adolescents to assume 
adult roles [1, 2]. These vital changes are often experienced 
as stressful [1]. During adolescence, stressors increase 
stress reactivity, decrease hippocampal volumes, and alter 
neural plasticity [3, 4]. Changes in neurobiological stress 
should be a natural response to properly adapt the organism 
to the challenges of adolescence [5]. However, the conse-
quence of these brain changes in adolescents with individ-
ual and/or genetic predispositions for heightened affective 
processing could be a stress dysregulation process, increas-
ing their vulnerability to psychopathology [1, 3, 5].

According to most recent reviews, the prevalence of 
mental disorders, without specifying which, during adoles-
cence ranges from 25 to 45% [6–8]. Some mental disorders 
begin their prodromal phase or show an increase in pro-
dromal symptoms at this stage of life [9–12]. Identifying 
adolescents with prodromic symptoms is crucial for proper 
intervention and prevention programs [10].

One difficulty for the diagnostic process and also for 
selecting proper interventions according to evidence-based 
guidelines is that some disorders tend to co-occur in a non-
random fashion [13, 14]. Epidemiological studies estimate 
that comorbidity tends to occur in around 40% of affected 

Abstract  The main objective of the present research was 
to analyze the relations between stressful life events and 
the externalizing and internalizing spectra of psychopa-
thology using meta-analytical procedures. After remov-
ing the duplicates, a total of 373 papers were found in a 
literature search using several bibliographic databases, such 
as the PsycINFO, Medline, Scopus, and Web of Science. 
Twenty-seven studies were selected for the meta-analytical 
analysis after applying different inclusion and exclusion 
criteria in different phases. The statistical procedure was 
performed using a random/mixed-effects model based on 
the correlations found in the studies. Significant positive 
correlations were found in cross-sectional and longitudinal 
studies. A transactional effect was then found in the pre-
sent study. Stressful life events could be a cause, but also 
a consequence, of psychopathological spectra. The level of 
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adolescents [6, 7]. For example, social phobia, specific 
phobias, and depression are common co-occurring disor-
ders with other mental illnesses [6, 7]. Although the con-
comitance of different affections has been considered a 
conceptual problem and a clinical difficulty [15], there is 
now evidence to confirm that, at least in mental disorders, 
some cases of comorbidity could be explained by common 
latent liability factors [16]. The most prevalent mental dis-
orders can be grouped into two clusters of symptomatol-
ogy [16–18]: the internalizing and externalizing spectra. 
The internalizing spectrum is considered a general liability 
toward the disorders characterized by negative affect, while 
the externalizing spectrum should be understood as a liabil-
ity toward disinhibitory disorders [16]. With a few excep-
tions [19, 20], the externalizing/internalizing categorization 
has been found in children and adolescents [18, 21, 22]. In 
addition, the psychopathological spectra are important in 
clinical settings. When such symptomatology emerges dur-
ing childhood and/or adolescence, it can evolve into adult 
psychiatric disorders [23, 24]. Such symptoms could also 
be considered as prodromic states of emotional and impul-
sive mental disorders. Hence, research to identify the risk 
factors for externalizing and internalizing spectra during 
childhood and adolescence is essential.

Regarding the association between stress and psychopa-
thology, some of the stressors that an adolescent can expe-
rience are derived from adverse life events. The death of 
a family member, a divorce or a separation, or a romantic 
breakup are specific life events that have been found to 
increase the likelihood of developing psychiatric symp-
toms [25–27]. The effect of stressful life events seems to be 
strengthened when some of them are lived in an aggregated 
fashion. Swartz et al. [28] found that adolescents who had 
experienced more life events with a severe negative impact 
during the last 12  months showed a long-term alteration 
in amygdala reactivity, influencing their risk for depres-
sion. Besides its neurobiological implications, the aggrega-
tion of life events has proved to be clinically relevant. In 
healthy adolescents and clinical samples, a significantly 
higher number of stressful life events, during a short period 
of time, increased the likelihood of developing depression 
and emotional disorders [29, 30], substance use behaviors 
and addictions [27, 31], hyperactivity and conduct prob-
lems [30], and suicide attempts [2]. Furthermore, experi-
encing stressful life events during adolescence can predict 
psychopathology in adult life, for example, by disrupting 
the reward circuit function [32, 33]. Hence, the association 
between stressful life events and psychopathology has been 
consistently replicated in one direction: stress may induce 
the symptomatology; this effect is the one tested in gene–
environment interaction studies [34–36].

However, exposure to certain life events is partly under 
genetic control for depression [37], and impulsive and 

aggressive behavior [38]. This is known as the gene–envi-
ronment correlation [35, 39]. Commonly, the directionality 
of the association between stressful life events and psy-
chopathology has been studied by separating the effects of 
“dependent” and “independent” life events [37]. The life 
events that are dependent on one’s actions are considered 
controllable or dependent life events. On the contrary, those 
life events that are unpredictable by nature, that do not 
rely on the behavior of the person in order to happen, are 
considered uncontrollable or independent. In a systematic 
review, Kendler and Baker [39] showed that the heritabil-
ity of dependent negative life events was higher than that 
of independent life events. This effect has since been repli-
cated [40]. In addition, McAdams et al. [38] found that the 
same genes that affect dependent stressful life events are 
involved in delinquency, physical aggression, and depres-
sion. On the other hand, it seems that, in interaction with 
other environmental variables, a stress sensitization effect 
on psychopathology is caused by independent life events 
rather than by dependent ones [41, 42]. Hence, independ-
ent life events could causally affect psychopathology, while 
people with certain psychopathological symptoms and 
other intrinsic characteristics would show increased expo-
sure to dependent life events. In other words, independent 
life events are involved in gene–environment interactions, 
while dependent life events are associated with psychopa-
thology through gene–environment correlations [36, 39]. 
The experience of stressful dependent life events could 
increase the chronicity of some disorders, such as depres-
sion [43, 44], and also increase the risk of suicide in ado-
lescents [45].

The directionality of the association between stressful 
life events and psychopathology has also been tested using 
longitudinal designs [37]. With this methodology, Hammen 
[46] introduced the concept of stress generation to describe 
the finding that people with past episodes of depression 
were more likely to be exposed to stressful life events than 
people with a lack of past depressive states. Stress gen-
eration has been replicated in different studies involving 
depression [47], and also in other mental disorders [48]. 
Taking into account the controllability of the life events in 
a longitudinal study, Kercher et  al. [49] found that expo-
sure to dependent negative life events partially mediated 
the relation between depressive symptomatology between 
time 1 and time 2, while independent stressful life events 
predicted depressive symptoms at time 2 but were not pre-
dicted by the depressive symptoms at time 1. Hence, the 
directionality of the relation between the psychopathologi-
cal spectra and stressful life events is controversial nowa-
days. Moreover, as far as we know, no studies in this field 
have been performed using a meta-analytical methodology. 
The main aim of the present study was to systematically 
review all available studies concerning the relation between 
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the aggregated experience of stressful life events and the 
internalizing and externalizing spectra during adolescence. 
The internalizing spectrum is understood as “a general 
liability toward negative-affect-laden mood and anxiety 
disorders” [16]; and externalizing spectrum as “a general 
liability toward disinhibitory disorders such as substance 
use disorders and antisocial behavior disorders” [16]. In 
the present study, aggregate stressful life events are con-
sidered to be the sum of incidents that could occur during 
adolescence (our target stage of life) which have a nega-
tive impact on the person, because they potentially increase 
stress. Moreover, we tried to test the directionality in this 
relation, paying particular attention to longitudinal studies 
and the dependent/independent stressful life events classi-
fication. Moderators accounting for systematic variations 
were also analyzed.

Methods

The present study was performed following the MOOSE 
guidelines [50]. Two independent researchers selected the 
studies found in a systematic review of the literature by 
applying pre-specified inclusion and exclusion criteria. 
Heterogeneity and sensitivity analyses were performed to 
assess different biases in the studies. Proper meta-analyti-
cal statistics were applied to test the hypotheses.

Selection of studies

Literature search

We carried out a literature search using four bibliographic 
databases: PsycINFO, Medline, Scopus, and Web of Sci-
ence. The search items were limited to the title, abstract, 
and keywords. Search terms were generated from the syno-
nyms found in the MeSH and Cochrane Library databases 
and by inspecting the common terminology used in the 
stressful life events literature. The keyword combination 
was: (life event OR adolescent adverse* OR social adverse 
OR lifetime trauma OR traumatic event* OR life-history 
calendar OR life history calendar OR Event*, Life Change 
OR Life Change Event* OR Event*, Stressful OR Stress-
ful Event* OR Analys*, Event History OR Event History 
Analys* OR Experience*, Life OR Life Experience*) 
AND (externalizing behavi* OR externalizing symptom* 
OR externalizing psychopath* OR externalizing path* 
OR externalizing disorder* OR externalizing problem* 
OR externalizing difficult* OR internalizing behavi* OR 
internalizing symptom* OR internalizing psychopath* OR 
internalizing path* OR internalizing disorder* OR inter-
nalizing problem* OR internalizing difficult*) AND (ado-
lescen*). The same equation was repeated with the British 

form of ‘externalising’/‘internalising’ terms. Reference lists 
of available reviews were also screened.

Phases of the study

Three basic screenings (phases 1–3) were carried out in 
the present study. First, after eliminating duplicated arti-
cles found in the different databases, a screening by titles 
was performed. Second, the abstract was screened to look 
for the inclusion and exclusion criteria. Finally, the full 
text was analyzed. Figure 1 is a flow diagram of the pre-
sent study, reporting the number of studies included and 
excluded in each phase.

Inclusion and exclusion criteria

In phase 1 and 2, the strategy used to select the papers was 
conservative. We found that the main objective of a study 
was rarely to analyze the relations between externalizing/
internalizing psychopathology and life events. However, 
some studies in which the main objective was not to test the 
association between psychopathological clusters and life 
events presented a correlation matrix that was suitable for 
the analysis that we conducted in the present study. Hence, 
in phase 1 and 2, the only papers that were excluded were 
those that completely matched the exclusion criteria and 
did not meet the inclusion criteria. Any ambiguities were 
resolved in phase 3, after reading the full text. Therefore, 
in the third phase, the strategy was rigid, and only those 
studies that completely fitted the inclusion criteria were 
selected for further analysis.

The inclusion criteria were as follows: (a) externalizing 
and internalizing clusters were assessed by means of a vali-
dated methodology. If a paper reported the assessment of 
the spectra with measures that did not use specific scales to 
assess them, then only if that paper estimated the external-
izing and internalizing factors empirically, it was included. 
(b) Aggregated major life events were assessed. Daily has-
sles were not taken into account. (c) The study contained 
empirical data on the association between the stressful life 
events and the externalizing/internalizing spectra. (d) The 
sample was between 10 and 19 years of age, the period of 
time defined by the WHO as demarcating adolescence [51]. 
(e) Cross-sectional and longitudinal studies were included. 
Studies that focused on the effect of stressful life events 
on the externalizing/internalizing spectra or vice versa that 
began before 10 years of age or finished after 19 years of 
age were excluded. However, if a study with these char-
acteristics included empirical data at different time points 
in the range of 10–19  years of age, then these data were 
included.

The exclusion criteria were as follows: (a) the topic 
of the paper was not concerned with either externalizing/
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internalizing symptoms or with stressful life events. (b) 
The reports were dissertations, books or book chapters, 
conference abstracts, and reviews. (c) The study did not 
report data about adolescence, such as life events assessed 
before the adolescent period or a longitudinal analysis of 
the prediction of young adult outcomes. (d) There is cur-
rently the lack of an operational definition of trauma. In 
some studies [52, 53], the concept of trauma was used as 
a synonym of stressful life events. However, the stand-
ard measures of life events mix major life events (e.g., 
the death of a parent) that could be really considered as 
traumatic events with minor life events (e.g., new partner 
moved into the home) that should not be considered trau-
matic. Moreover, some papers [54] restricted the usage 
of this terminology to major stressful life events, often 
making reference to sexual abuse, etc. Hence, another 
exclusion criterion was that no life event was measured in 
the study. Measures of daily hassles were also excluded. 
(e) Regarding the measures of psychopathology, the only 

studies that were accepted were those that assessed the 
internalizing and/or externalizing spectra. Although some 
papers argue that they assessed the internalizing/external-
izing spectra, some of them only related the life events to 
separate disorders, and not with the cluster of disorders. 
These papers were excluded. (f) Studies that were not 
based on correlations, or on simple statistics suitable for 
transformation into correlations (e.g., simple odds ratios), 
were also excluded. (g) Finally, we tried to contact sev-
eral authors to clarify some aspects of their studies. Four 
of them replied and the studies were thus included in the 
meta-analysis; the three that did not reply were excluded 
from the meta-analysis.

Problem of multiplicity

When different papers based on the same study were found, 
the key article referring to the main results was selected.

Fig. 1   Flowchart for study 
selection
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Coding

Two independent raters, the first and the last authors of the 
present study, coded the study features and extracted the 
effect-size data. The coding procedure was blind. In each 
phase of the study, both raters worked separately. They 
pooled their conclusions and if there was any substan-
tial discrepancy, the other authors of the paper, experts in 
this field, were consulted. The final decision depended on 
a consensus on all parts of the study. The percentage of 
agreement between the two raters was 80% in phase one 
(κ =  0.57; 95% CI 0.48, 0.65; p  <  0.001), 86% in phase 
two (κ =  0.72; 95% CI 0.64, 0.81; p  <  0.001), and 95% 
in phase three (κ =  0.83; 95% CI 0.71, 0.94; p < 0.001). 
There were more inconsistencies between the raters in the 
first two phases due to the ambiguity and unclear informa-
tion of some titles and abstracts.

For the purpose of the present study, the papers were 
classified into nine categories. (a) The type of stressful life 
events. Studies that did not assess subtypes of life events 
were coded as studies on general stressful life events. 
Those that assessed only the impact of life events uncon-
trolled by the subject were labeled as studies on independ-
ent stressful life events. Life events controlled by the sub-
jects were coded as dependent stressful life events. Some 
studies separated those life events that can occur because of 
relations with other people (coded as interpersonal stress-
ful life events), from life events that happen without the 
intervention of others (coded as non-interpersonal stressful 
life events). (b) The measure used to assess the life events: 
by interviewing and by administering a checklist. Another 
classification was attempted based on the specific measure 
used. However, only four studies used the same method-
ology to assess life events. (c) The time duration assessed 
by the measure of life events (number of months in which 
the life events could happen). (d) Who reported the life 
events: self-reports by the adolescents, hetero-evaluation 
by the parents or the teachers, or multi-informant assess-
ment (self-report plus hetero-evaluations). (e) Regarding 
the psychopathological measures, the type of externalizing/
internalizing spectra assessed. Most of the studies assessed 
both externalizing and internalizing symptoms, although 
some of them only presented data on one of them. (f) The 
specific measure used to assess the spectra was coded. (g) 
Who reported the psychopathology: self-report, hetero-
evaluation, and multi-informant. (h) Regarding the design, 
the studies were coded as cross-sectional if they included 
measures of the stressful life events and the clusters of 
psychopathology at the same time, or as longitudinal if the 
basic measures were separated in time. In some cases, the 
same study contained cross-sectional and longitudinal data. 
These articles were coded as both designs, but the cross-
sectional data were used in the cross-sectional analyses and 

the longitudinal data were used in the longitudinal analyses. 
(i) The longitudinal studies were also classified according 
to the classic distinction between the two main directional 
hypotheses described: the stress-generation hypothesis [46, 
48, 55–57] and the sensitivity-stress hypothesis [58, 59]. In 
some longitudinal designs, the clusters of psychopathology 
were assessed at Time 1 and the life events at Time 2. In 
these cases, the time lapse reported for the life events was 
from the first to the second assessment. These studies were 
coded as relating to the stress-generation hypothesis. On 
the contrary, in other longitudinal studies, the stressful life 
events were assessed at Time 1 and the psychopathological 
clusters were assessed at Time 2. These studies were coded 
as relating to the sensitivity-stress hypothesis. As the cross-
sectional studies were merely correlational, they were not 
suitable for testing the directionality of the association. 
These studies were coded as correlational.

In addition to this process, each study was assessed 
using a quality assessment tool. Seven criteria were for-
mulated to judge the quality of the research articles: (a) 
operationalization of negative life events: if negative life 
events were measured and described in the paper by a 
standardized procedure, the study received two points; if 
the measure used was an ad hoc instrument, not validated 
previously, or a non-validated modification of a standard-
ized procedure, the study received one point; if there was 
not enough information to deduce the quality, the study 
received zero points; (b) continuity of the life events meas-
ure: if the study used the sum of life events in a continuous 
measure, the study received two points; if the study catego-
rized the measure into more than two categories, the study 
received one point; if the study dichotomized the measure, 
the study received zero points; (c) time period for which 
life events were reported: if the paper clearly described 
the time period that the participants had to think about, to 
report whether the life events had occurred or not, the study 
received one point; if this time period was not specified, 
the study received zero points (in such cases, the data were 
obtained by inspecting the stressful life events measure or 
by asking the authors); (d) appropriate statistical analy-
ses: if the researchers used adequate analyses to answer 
the research question and a correlation matrix was clearly 
depicted, the study received one point; if the statistical pro-
cedure was not appropriate or the correlations were derived 
from latent variables despite the inclusion of observational 
variables, the study received zero points; (e) continuity 
of the psychopathological measure: if the study used the 
standard estimation of the externalizing/internalizing spec-
tra that entailed a continuous measure, the study received 
two points; if the study categorized the measure into more 
than two categories, for example, by dividing the sample 
according to the standard deviations, the study received one 
point; if the study dichotomized the measure, for example, 
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by applying a percentile criterion, the study received zero 
points; (f) description of the sample: if the sample descrip-
tion was complete, by reporting at least the mean age with 
the standard deviation, the percentage of girls and boys, 
and the ethnicity of the sample, the study received two 
points; if there were missing data on the above descrip-
tors, the study received one point; if no descriptors were 
reported, the study received zero points; (g) selection of 
the sample: if the authors performed a selection procedure 
resulting in a representative group of participants and the 
differences between the sample of participants who agreed 
to participate and those who declined was analyzed (or the 
attrition process), the study received two points; if the sam-
ple assessed was a representative group, but no analysis of 
the differences between those who participated and those 
who declined was described (or the attrition process), the 
study received one point; if the sample selection procedure 
was not explained, the study received 0 points. The quality 
score ranged from 0 to 12. According to the MOOSE pro-
posal [50], a sensitivity analysis was performed rather than 
weighting the studies or not including some of them due 
to the quality score. The quality assessment was performed 
separately by two researchers. There was 95% agreement 
between them (κ =  0.80; 95% CI 0.69, 0.91; p < 0.001). 
The discrepancies were solved by consensus. In most 
cases, the discrepancies were due to unclear information in 
the papers.

Effect‑size computation

The present meta-analysis was based on correlations. Most 
of the papers reported the exact values of the r measures. 
If the study described beta values of simple, not multiple, 
regressions, then the square root of the R2 was used. This 
was required in one study. No studies presented simple, 
rather than multiple, odds ratios, so no transformation was 
needed to estimate the r value.

Decisions were made about four types of multiplic-
ity: multiple assessment points, multiple measures for the 
externalizing/internalizing clusters, multiple measures for 
negative life events, and multiple stressful life events indi-
vidually estimated. With respect to the first type, a multi-
variate meta-analysis model of estimation was performed, 
as will be described in the next section. Regarding the 
other types of multiplicity, the multiple associations were 
averaged.

Statistical analysis

We applied a random/mixed-effects model that provided 
unconditional inference about a larger set of studies from 
which the k studies included in the meta-analysis were 
assumed to be a random sample [60]. The outcome was the 

Fisher’s r-to-z transformation, a variance stabilizing trans-
formation for correlation coefficients with the added ben-
efit of also being a rather effective normalizing transforma-
tion [61].

Procedure to fit meta‑analytical model

All analyses were conducted using the metafor package, a 
comprehensive collection of functions in R for fitting meta-
analytical multivariate random models with or without 
moderators via linear (mixed-effects) models. We used the 
rma.mv function to specify the correlated structure between 
samples derived from the same study. The rma.mv function 
assumes that outcomes with different values in the group-
ing factor come from independent studies, while effects or 
outcomes with the same value in the grouping factor share 
correlated random effects.

To properly test the hypotheses of the present study, 
three main analyses for each psychopathological spectrum 
were performed: one with the correlational (cross-sectional 
design) studies, one with the sensitivity-stress hypothesis 
(longitudinal design), and the third with the stress-gener-
ation hypothesis (longitudinal design). In addition, differ-
ent meta-regressions were performed to test the effect of 
nine covariates: (a) the quality score, to test the sensitiv-
ity analysis according to the design specifications in the 
studies, (b) the female ratio, (c) the differences between 
samples from the general population versus samples with 
special characteristics, such as ADHD, etc., (d) the type of 
life events, tested by comparing those studies that evalu-
ated non-specific general stressful life events versus those 
based on the independent life events and the interpersonal 
life events (dependent life events and non-interpersonal life 
events were not taken into account, because there were too 
few studies evaluating them), (e) interview methodologies 
to assess the life events versus checklists, (f) comparisons 
were also performed taking into account who reported 
the stressful life events (self-reports, hetero-evaluation, 
and multi-informant), (g) the same comparisons were per-
formed regarding the reports of the psychopathology (self-
reports, hetero-evaluation, and multi-informant), (h) the 
time (in months) referred to in the life events measure, (i) 
the number of life events that appeared in the life event 
checklists/interviews used in each study. Moreover, for 
longitudinal studies only, time between assessments was 
tested.

Finally, to analyze whether life events correlated better 
with externalizing or internalizing spectra, we performed 
the Hotelling–Williams test [62]. As the Williams test is 
only an approximation as it is not based on a mean differ-
ence, we did not carry out a meta-analysis (conversion of 
t values into outcomes accepted by the metafor package 
involves repeating a transformation similar to Fisher r-to-z 
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normalization). Instead, we determined a bootstrap confi-
dence. We only performed this statistical test on the papers 
(n =  24) that assessed both externalizing and internaliz-
ing spectra in the same sample and in the same study with 
cross-sectional designs. This analysis was not performed 
on the longitudinal studies, because very few papers met 
the criteria of reporting the correlations with both spectra 
(4 regarding the stress-generation hypothesis and 3 for the 
stress-sensitivity hypothesis).

Results

Description of study features

Twenty-seven publications fulfilled the inclusion criteria 
(see Table S1 of the supplementary material for an over-
view of the studies and their features). Eleven contained 
cross-sectional and longitudinal data, fifteen studies were 
only cross-sectional and one contained only longitudinal 
data. The earliest studies were published in 1995, and the 
most recent was published in 2015. The quality of studies 
was good, ranging from 8 to 12 (mean = 10.2, SD = 1.21). 
The meta-analysis was performed in an aggregated sample 
of 13,340 participants.

Eighteen studies included general population samples. 
The non-general population samples included children of 
alcoholics, children with ADHD and referred samples, and 
adolescents who lived in particular environments such as 
violent neighborhoods. Eighteen studies assessed non-spe-
cific life events, five assessed independent life events only, 
one assessed dependent life events only, one assessed inter-
personal life events only, one assessed both interpersonal and 
non-interpersonal life events, and one study assessed non-
specific, dependent, and independent life events. Twenty-one 
studies used checklists, five studies used interviews, and one 
study used both methods. Twenty studies used a self-report 
measure, two studies used a hetero-evaluation measure, and 
five studies used a multi-informant measure of life events. 
Regarding the measurement of the psychopathological spec-
tra, 16 studies used a self-report measure, one study used a 
hetero-evaluation measure, and ten studies used a multi-
informant measure. Two studies included two different sam-
ples (the life events and the psychopathological variables 
were assessed with different measures in each sample). The 
mean time period asked about in the life events measure was 
15.23 months (SD = 16.64).

Twenty-seven studies had cross-sectional data with 
the externalizing spectrum. Eleven included more than 
one correlation. Regarding the internalizing spectrum, 
20 studies had cross-sectional data, six of them including 
more than one correlation. Seven studies were included 

in the sensitivity-stress hypothesis longitudinal analysis 
with the externalizing spectrum, two of them with more 
than one correlation, while four studies included longi-
tudinal data to test this hypothesis with the internalizing 
spectrum, all of them with a single correlation. Finally, 
ten studies were included in the stress-generation hypoth-
esis longitudinal analysis regarding the externalizing 
spectrum, four of them with more than one correlation. 
The internalizing spectrum analysis of this hypothesis 
was performed with seven studies, only one reporting 
more than one correlation.

Correlational and longitudinal hypothesis analysis

All the analyses showed high levels of heterogeneity, 
ranging from Q(41) = 311.01 (p < 0.001) for the cross-
sectional analysis with the externalizing spectrum to 
Q(8) =  21.08 (p =  0.007) for the stress-generation lon-
gitudinal analysis with the internalizing spectrum. These 
results justified the use of random models to perform the 
statistical analyses.

The effect sizes estimated were significant in the six 
analyses (see Fig.  2 for the Forest plots of the cross-
sectional studies. See the supplementary material, Fig-
ures S1 and S2, for the Forest plots of the longitudinal 
analyses). All of them were positive, indicating that the 
greater the number of life events experienced, the higher 
the level of the psychopathological spectrum found. The 
highest effect sizes were found in the cross-sectional 
correlational studies (externalizing spectrum: r  =  0.35, 
z = 14.59, p < 0.0001, 95% CI 0.30, 0.40; internalizing 
spectrum: r = 0.33, z = 14.92, p < 0.0001, 95% CI 0.29, 
0.38), and the lowest effect sizes were found in the stress-
generation hypothesis analyses (externalizing spectrum: 
r = 0.28, z = 6.41, p < 0.0001, 95% CI 0.19, 0.37; inter-
nalizing spectrum: r = 0.23, z = 7.98, p < 0.0001, 95% 
CI 0.18, 0.29). The effect size regarding the externaliz-
ing spectrum in the sensitivity-stress hypothesis analy-
sis was 0.28 (z = 6.41, p < 0.0001, 95% CI 0.19, 0.37), 
while in the internalizing spectrum, it was 0.29 (z = 3.92, 
p < 0.0001, 95% CI 0.14, 0.43).

By means of a bootstrapping procedure applied to the 
Hotteling–Williams t test, the correlations between life 
events and both psychopathological spectra were com-
pared in 24 cross-sectional studies. The average correla-
tion between life events and the externalizing spectrum 
was 0.34 (95% CI 0.29, 0.38), and the average correlation 
between life events and the internalizing spectrum was 
0.31 (95% CI 0.26, 0.35). The difference between both 
correlations was not significant (t =  0.439, p =  0.332, 
95% CI −0.521, 1.334).
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Symmetric and sensitivity analyses

All the Funnel plots were symmetrical (see Fig. 3 for the 
Funnel plots of the cross-sectional studies. See the supple-
mentary material, Figures S3 and S4, for the Funnel plots 
of the longitudinal analyses). The tau values ranged from 
τ =  0.33 (p =  0.75) for the internalizing spectrum sensi-
tivity-stress hypothesis longitudinal analysis to τ = −0.08 
(p = 0.75) for the internalizing spectrum stress-generation 

hypothesis longitudinal analysis. Hence, no bias of publica-
tion was found.

According to the MOOSE standards [50], the sensitiv-
ity analysis could be performed by controlling the effect 
of the quality score. The studies were divided into two 
groups, those considered to be of higher quality (more than 
10 in the quality score) and those of lower quality (less 
than or equal to 10 in the quality score). A meta-regression 
was performed by introducing the dichotomous variable 

Fig. 2   Forest plot for the 
externalizing spectrum (a) and 
internalizing spectrum (b) of 
cross-sectional studies. Forest 
plot of average effect size and 
95% confidence interval of each 
individual study (represented by 
a square) and summary effect 
(represented by a diamond)
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as a covariate. In all analyses, the effect size estimated 
was independent of the studies’ quality (highest value: 
Z = 1.62, p = 0.11; lowest value: Z = −0.31, p = 0.75).

Analyses of possible confounders

Nine extra meta-regressions were performed in the six 
basic analyses to test the effect of different confound-
ers. No significant differences were found in any analysis 
regarding gender (highest value: Z = −1.79, p = 0.07; low-
est value: Z =  0.12, p =  0.90). The comparison between 

the general population samples versus those with special 
characteristics also showed no significant differences (high-
est value: Z = −1.72, p = 0.08; lowest value: Z = −0.26, 
p =  0.79). This analysis could not be performed for the 
sensitivity-stress hypothesis with the internalizing spec-
trum, because all the studies included were based on gen-
eral population samples. In line with the other analyses, the 
interviewing methodology used to assess the life events did 
not change the results significantly compared to the use of 
checklists (highest value: Z = 0.77, p = 0.44; lowest value: 
Z = −0.60, p = 0.55). Furthermore, the time period asked 

Fig. 3   Funnel plot of standard 
error by effect size for all cross-
sectional studies (a external-
izing spectrum; b internalizing 
spectrum)
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about in the life events assessment was also not significant 
in any analysis (highest value: Z = −1.72, p = 0.09; lowest 
value: Z = −0.68, p = 0.50).

The analysis of the effect of the type of life events 
assessed was restricted only to those studies that used an 
independent life events measure. This was because none 
of the other types of life events were found in a minimum 
number of studies (n = 4) to have reliable data. Therefore, 
the effect-size reference was the general non-specific life 
events measures. No analysis showed significant differ-
ences between the use of a specific independent life events 
measure and a general non-specific life events meas-
ure (highest value: Z  =  −1.50, p  =  0.13; lowest value: 
Z = −0.17, p = 8.87).

Significant differences were found when taking into 
account the reporter of the life events measure. In the 
cross-sectional studies regarding the externalizing spec-
trum, lower effect sizes were found in those studies with 
multiple reporters compared with the self-report method 
(Z = −3.94, p < 0.0001). However, in the cross-sectional 
studies of the internalizing spectrum, the lowest effect sizes 
were found in the studies with a single hetero-reporter 
(Z = −2.19, p < 0.05). In the longitudinal analyses, no sig-
nificant differences were found regarding the reporter of 
the life events.

In line with the previous findings, a significant effect of 
the reporter was found for the assessment of the psycho-
pathological clusters. In the cross-sectional studies, those 
studies that used multiple reporters to estimate the exter-
nalizing spectrum resulted in lower correlations than those 
that used only self-reports (Z = −3.94, p  <  0.0001). The 
same result (lower correlations in studies with multiple 
reporters) was found in the stress-generation hypothesis 
analysis regarding the externalizing spectrum (Z = −2.13, 
p < 0.05). The other analyses showed no significant differ-
ences between the ways in which the psychopathology was 
evaluated.

Furthermore, for the longitudinal studies only, the time 
between the two assessments was introduced as a covariate. 
In the sensitivity-stress hypothesis analysis for the external-
izing spectrum, a significant effect was found (Z = −3.51, 
p  <  0.001). The longer the time between the two evalua-
tions, the lower was the correlation coefficient. In the other 
three longitudinal analyses, no significant effect was found.

Finally, the number of life events in the checklists/
interviews was also introduced as a covariate. Only for 
the externalizing spectrum a significant effect was found 
in cross-sectional studies (Z =  2.82, p < 0.01) and in the 
stress-generation hypothesis (Z = 2.98, p < 0.01). As more 
life events were questioned, the higher was the correlation 
coefficient.

Discussion

The main aim of the present study was to study the rela-
tion between stressful life events during adolescence and 
externalizing/internalizing spectra using a meta-analytical 
methodology. Twenty-seven studies were included in the 
meta-analysis. Population effect sizes were estimated based 
on the correlations using a random/mixed-effects model. 
In each study, the effect of aggregated stressful life events, 
rather than specific life events, was analyzed. Moreover, 
the life events investigated were those that occurred dur-
ing adolescence, so no effects from other life periods were 
investigated. Hence, the present study focused only on 
recent life events during adolescence.

Some of the studies included were cross-sectional, while 
others used longitudinal designs. According to the empiri-
cal guidelines of Hemphill [63], the meta-analytical corre-
lations found in cross-sectional studies could be interpreted 
as high. This is consistent with past research focused on 
individual disorders [29, 31].

As longitudinal designs are useful to deduce which vari-
able precedes the other in correlational analyses, the pre-
sent meta-analysis also used longitudinal data. Theoreti-
cally, the directional relation between stressful life events 
and psychopathology can be understood according to two 
hypotheses. The first one, the sensitivity-stress hypothesis, 
implies that the aggregation of stressful experiences should 
be a risk factor for psychopathology [58, 59]. Those studies 
that showed correlations between the stressful life events 
assessed at Time 1 and the psychopathological clusters 
evaluated at Time 2 were selected to test the sensitivity-
stress hypothesis. According to Hemphill [63], the correla-
tions found for the externalizing and internalizing spectra 
could be interpreted as a medium effect size. The second 
directional association between the stressful life events and 
the psychopathology is described by the stress-generation 
hypothesis. This suggests that a mental disorder increases 
exposure to more stressful life events or could lead to a 
more stressful interpretation of the life events experienced 
[46, 48, 55–57]. Hence, studies in which psychopathologi-
cal clusters were assessed at Time 1 and stressful life events 
were assessed at Time 2 were selected to test the stress-
generation hypothesis. According to Hemphill [63], the two 
correlations found could be interpreted as medium effect 
size. Hence, in line with past research [55, 64, 65], the 
directional association between the aggregation of stress-
ful life events and the externalizing/internalizing spectra 
could be considered as transactional. The psychopathologi-
cal spectra could be a consequence but also a cause of the 
stressful situations that could be experienced during adoles-
cence. This developmental process of reciprocal relations 
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should evolve due to mutual interactions with other biopsy-
chosocial factors [56].

According to the definition of the psychopathological 
spectra [16], the present study suggests that the aggrega-
tion of stressful life events must be considered as a general 
risk factor (and sometimes a consequence) for the common 
liability factors that underlie impulsive and emotional dis-
orders, and not for  specific mental problems. This could 
be important in clinical settings. For example, if a patient 
has a diagnosis of a specific phobia and the psychiatrist 
or psychologist detects that in recent months, this patient 
has experienced a significant increase in stressful life 
events; it should be pointed out that the patient will have 
an increased likelihood of developing another internalizing 
disorder, such as depression. On the other hand, which spe-
cific life events have been experienced could be important 
when hypothesizing which particular mental disorder could 
develop. For example, the death of a family member pre-
dicted major depression but not general anxiety syndrome 
[66]. This could also be applicable for gene–environment 
interaction/correlation studies.

One objective of the present study was to analyze the 
directionality of the association between the stressful life 
events and psychopathology, taking into account the differ-
ence between dependent and independent life events. The 
heritability component of independent life events is esti-
mated to be lower than that of dependent life events [39]. 
Thus, it could be assumed that independent life events 
influence the individual through gene–environment interac-
tions (sensitivity-stress hypothesis), whereas dependent life 
events are related to psychopathology through gene–envi-
ronment correlation effects (stress-generation hypothesis) 
[36, 39]. However, when meta-regressions controlling the 
type of life events were performed, no significant results 
were found. Those studies that assessed life events using 
an undifferentiated measure showed the same pattern of 
relations as those studies that assessed independent life 
events only. One problem with the studies accepted for the 
meta-analysis is that most of them analyzed the effect of 
life events using an undifferentiated measure or they only 
assessed independent life events. As the undifferentiated 
measures mixed dependent and independent life events, we 
could not rule out the possibility that the main results of 
the present study were due exclusively to independent life 
events. Future studies in this field should differentiate more 
frequently between the types of life events.

In addition, only 4 out of the 27 studies assessed stress-
ful life events using the same measure as any of the other 
27 studies (2 using the Adolescent Life Events Question-
naire (ALEQ [67]) and 2 using a selection of items from the 
Life Events Checklist (LEC [68]). As all four of these stud-
ies did not use the same instrument, they did not reach the 
minimum number of studies (n = 4) necessary to provide 

reliable data for subgroup analysis. Hence, we could not 
test the effect of specific tests on the results directly. This 
heterogeneity in the measurement of life events makes it 
difficult to perform adequate meta-analysis, as not all the 
measures consider the same life events or use the same 
questions. This problem is also typical in meta-analysis 
focused on single disorders [69]. Taking into account that 
the life events considered by these measures are intended 
to be a representative sample of the most likely life events 
that a person could experience, not enquiring about a spe-
cific life event that was significant to the respondent means 
underestimating the real stress lived through by that person. 
Thus, a test of the effect of the number of life events meas-
ured in each study was performed to gain indirect informa-
tion concerning the significance of using one measure or 
another. We found that the number of life events included 
in the tests moderated the associations between the aggre-
gate life events and the externalizing spectrum. Hence, 
the checklist/interview that a researcher decides to use is 
relevant when estimating the effect of life events on some 
mental disorders. Therefore, a suggestion for the scien-
tific community in this field would be to standardize the 
measurement of stressful life events, conceptually but also 
technically.

Another limitation of the present study is related to 
the outcome used. The fact that the meta-analysis was 
performed with the correlations of the studies presents 
two main drawbacks. The first is that we could not con-
trol confounders in the relations between life events and 
psychopathology. Some of the confounders tested in past 
studies have been the family’s socioeconomic position, 
gender, and the parental psychopathology [70–72]. In 
non-meta-analytic studies, controlling these confounders 
is usually done by performing regressions. However, it is 
very difficult to carry out a meta-analysis by taking the 
standardized betas of regressions as the unit of measure-
ment. This could be done if a sufficient number of stud-
ies performed the same regression methodology with the 
same dependent, independent, and confounder variables. 
However, there are very few studies with these charac-
teristics in the literature. However, the empirical studies 
that have controlled for confounders found that the rela-
tion between the stressful life events and the psychopath-
ological spectra remained stable and significant [70–72]. 
Another problem derived from using the correlations as 
the unit to perform the meta-analysis is that we could not 
control for the baseline levels of the variables of interest 
in the longitudinal studies. For example, if we wanted to 
test whether the stressful life events at Time 1 predicted 
the psychopathological spectra levels at Time 2, we 
would have to control the effect of the psychopathologi-
cal spectra levels at Time 1. This methodological con-
trol is the basic step necessary to ensure assessment of 
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causation in a longitudinal design, while also performing 
regressions in empirical studies. In line with the first lim-
itation, the longitudinal studies that have controlled this 
effect also found that the transactional relations between 
the stressful life events and the psychopathological spec-
tra remained significant [64, 65].

In conclusion, the present study assessed the relations 
between stressful life events and the externalizing/internal-
izing spectra of psychopathology using a meta-analytical 
methodology. In cross-sectional studies, the association 
between these variables was significant and empirically 
high. From a longitudinal perspective, both the sensitivity-
stress hypothesis and the stress-generation hypothesis were 
supported. These results would mean that the aggregation 
of stressful life events during adolescence should be con-
sidered as a risk factor for externalizing or internalizing 
symptoms, which increase the likelihood of developing 
specific psychiatric disorders. At the same time, having 
high levels of the liability to develop externalizing or inter-
nalizing disorders would increase exposure to more stress-
ful life experiences. Hence, the relation between the varia-
bles studied seems to be reciprocal and transactional. More 
research in this field should be performed to show whether 
different types of life events (dependent vs. independent) 
explain the associations found in the present study.
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Article

Adolescence is a key period of transition from childhood to 
adulthood. Adolescents have to adapt to multiple biological 
and physical changes that pubertal maturation involves, and 
they face new social challenges within the family, among their 
peers and at school (Crone & Dahl, 2012; Hollenstein & 
Lougheed, 2013). These changes lead to cognitive transfor-
mations, mood disruption, and personality changes in self-
regulation, disinhibition, and conflictiveness (Denissen, van 
Aken, Penke, & Wood, 2013; Ibáñez et al., 2016). Therefore, 
adolescence has been conceptualized as a period of vulnera-
bility during which some mental disorders present their pro-
dromal phase (Casey, Jones, & Hare, 2008; Patton et al., 2014; 
Wittchen et al., 2011). Accordingly, the prevalence of com-
mon mental disorders during adolescence tends to be high, 
with estimations in the range of 25% to 45% (Merikangas 
et  al., 2011; Patton et  al., 2014; Wittchen et  al., 2011). 
Moreover, episodes of mental disorder in adolescence seem to 
increase the risk of disorders later, in adulthood (Clark, 
Rodgers, Caldwell, Power, & Stansfeld, 2007; Copeland, 
Shanahan, Costello, & Angold, 2009; Patton et al., 2014)

An important factor in the initiation and chronification 
of mental disorders during this sensitive developmental 
period is stress (Gee & Casey, 2015; Grant, Compas, Thurm, 
McMahon, & Gipson, 2004; Holder & Blaustein, 2014). It 
have been proposed that the experience of multiple stress-
ors in adolescence increases the likelihood of developing 
psychiatric symptoms through their action on psychobio-
logical systems involved in emotional and coping responses 

817648 ASMXXX10.1177/1073191118817648AssessmentMoya-Higueras et al.
research-article2018

1Universitat de Lleida, Lleida, Spain
2Centro de Investigación Biomédica en Red de Salud Mental 
(CIBERSAM), Madrid, Spain
3Universitat Jaume I, Castelló, Spain
4Universitat de Barcelona, Barcelona, Spain
5Instituto de Investigación Sanitaria Gregorio Marañón (IiSGM), Madrid, 
Spain

Corresponding Author:
Manuel I. Ibáñez, Department of Basic and Clinical Psychology and 
Psychobiology, Universitat Jaume I, Av de Vicent Sos Bynat s/n, 12071 
Castelló de la Plana, Spain. 
Email: iribes@uji.es

Recent Stressful Life Events (SLE) and 
Adolescent Mental Health: Initial Validation 
of the LEIA, a New Checklist for SLE 
Assessment According to Their Severity, 
Interpersonal, and Dependent Nature

Jorge Moya-Higueras1,2 , Andrea Cuevas3, Laia Marques-Feixa2,4,  
Laura Mezquita2,3, María Mayoral2,5, Lourdes Fañanás2,4, Generós Ortet2,3 ,  
and Manuel I. Ibáñez2,3

Abstract
The main aim of the present study was to develop and validate a checklist for adolescents, the Life Events Inventory for 
Adolescents (LEIA), for screening stressful life events (SLEs) of different nature (major–minor, dependent–independent, 
and personal–interpersonal). The LEIA was administered together with another SLE checklist (Escala de Acontecimientos 
Vitales [Life Events Scale], EAV), and with measures of life satisfaction and externalizing and internalizing symptoms. 
The results showed that the kappa and the percentage agreement reliability indices were adequate. Regarding validity 
evidences, the correlations found between the LEIA and the EAV ranged from .65 to .69, and between the LEIA and the 
psychopathological symptoms ranged from .26 to .38. Specifically, major dependent noninterpersonal SLEs were the best 
predictors of externalizing psychopathology; while major independent noninterpersonal SLEs were the best predictors of 
internalizing symptoms and low life satisfaction. To conclude, the LEIA could be considered an adequate checklist to screen 
for SLEs in adolescents.

Keywords
stressful life events, dependent, interpersonal, externalizing, internalizing, life satisfaction, adolescence

https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/asm

mailto:iribes@uji.es
http://crossmark.crossref.org/dialog/?doi=10.1177%2F1073191118817648&domain=pdf&date_stamp=2018-12-12


2	 Assessment 00(0)

to threats. Such systems include the amygdala (Swartz, 
Williamson, & Hariri, 2015), serotonergic neurotransmis-
sion (Caspi, Hariri, Holmes, Uher, & Moffitt, 2010) and the 
hypothalamic-pituitary-adrenal axis (Miller, Chen, & Zhou, 
2007), and the action would be in part through epigenetic 
mechanisms linked to them (Palma-Gudiel, Córdova-
Palomera, Leza, & Fañanás, 2015; van der Knaap et  al., 
2014).

Stress involves an organism’s adaptation to any chal-
lenging situation or set of external demands that requires 
expending resources to cope with its circumstances 
(Monroe, 2008; Shields & Slavich, 2017). Research on 
stressful events has explored from extreme traumatic expe-
riences (Gilbert et al., 2009; Van Der Kolk, Roth, Pelcovitz, 
Sunday, & Spinazzola, 2005) to mild to severe negative life 
incidents, or stressful life events (SLE; Grant et al., 2004; 
Monroe, 2008; Shields & Slavich, 2017); until minor quo-
tidian disturbances, or daily hassles (Kanner, Coyne, 
Schaefer, & Lazarus, 1981; Trianes et al., 2009).

For SLE, the most common study estimating their rele-
vance on psychopathology focuses on short-term effects of 
acute life events, typically a recall period of no more than 1 
year, and their assessment has been performed through two 
main methods: interviews and checklists (Kessler, 1997; 
Shields & Slavich, 2017; Turner & Wheaton, 1997). 
Interviews are considered to be more accurate and effective 
in predicting outcomes than self-report checklists; but they 
have to be individually administered, demand much time of 
researchers and participants, and involve a high cost in per-
sonnel (Dohrenwend, 2006; Harkness & Monroe, 2016; 
Shields & Slavich, 2017; Wethington, Brown, & Kessler, 
1997). Conversely, self-report checklists, demand little time 
of researcher and participant, are easy to administer and 
score, and can be administered collectively (Dohrenwend, 
2006; Grant et al., 2004; Turner & Wheaton, 1997). Thus, 
when time and personnel are limited, such as in research 
involving large samples and a wide battery of tests, the 
checklists constitute a cost-effective tool for SLE screening 
(Duggal et  al., 2000; Lewinsohn, Rohde, & Gau, 2003; 
Wagner, Abela, & Brozina, 2006).

There is compelling evidence that SLEs are related to 
adolescent mental health (Grant et al., 2004). A meta-analy-
sis performed by March-Llanes, Marqués-Feixa, Mezquita, 
Fañanás, and Moya-Higueras (2017) confirmed that during 
adolescence, SLEs were strongly associated with internal-
izing pathology and its symptoms (such as depression, anxi-
ety, or somatic complaints), but also with externalizing 
disorders (such as attention problems, aggressive behavior, 
or conduct problems), both in cross-sectional and longitudi-
nal studies. Interestingly, the authors did not find significant 
differences in the magnitude of these associations as a func-
tion of the assessment method, interview versus checklist, 
in agreement with some previous findings (Duggal et  al., 
2000; Lewinsohn et al., 2003; Wagner et al., 2006).

However, the role of proximal SLEs in other areas is not 
so clear. For example, their connection with psychosis 
(Beards et al., 2013) or alcohol use (Veenstra et al., 2006) is 
far from completely consistent; and their moderator role on 
some mental disorders reported in gene–environment inter-
action studies (e.g., Caspi et al., 2003; Covault et al., 2007) 
has not always been replicated (Risch et al., 2009; Todkar, 
Nilsson, Oreland, Hodgins, & Comasco, 2013). One of the 
possible explanations of these and other inconsistencies is 
the psychometric deficiencies that SLE checklists often 
present (Beards et al., 2013; Compas, Davis, Forsythe, & 
Wagner, 1987; Grant et al., 2004; Monroe & Reid, 2008). 
Thus, the use of standardized checklists with reliable scores 
and adequate sources or validity evidences for the assess-
ment of SLEs would increase the reliability of results, 
would facilitate replication and comparability of studies, 
and would help disentangle more specific issues regarding 
the association of SLEs and health (Grant et  al., 2004; 
Turner & Wheaton, 1997).

Some recommendations for increasing the psychometric 
quality of SLE checklists can be derived from reviews of 
the topic (e.g., Dohrenwend, 2006; Grant et  al., 2004; 
Hammen, 2005; Harkness & Monroe, 2016; Kessler, 1997; 
Rabkin & Struening, 1976; Turner & Wheaton, 1997; 
Zimmerman, 1983a). A basic psychometric requirement 
when dealing with SLEs is to report the scores’ reliability 
properly, but most studies either do not test the reliability of 
the scores or use traditional reliability methodologies (such 
as the Cronbach alpha or test–retest coefficients) that are 
inadequate in the case of SLEs. Measures of internal consis-
tency are inappropriate because there is no underlying 
assumption that items should covary (Harkness & Monroe, 
2016); whereas test–retest reliabilities of aggregated SLEs 
do not guarantee that a same score in test and retest can be 
attributed to the aggregation of the same events on both 
occasions (Zimmerman, 1983a). A more adequate alterna-
tive is to administer the checklist at two different moments 
and to evaluate the appearance of each specific SLE (Turner 
& Wheaton, 1997) using kappa values together with the 
percentage of agreement (McHugh, 2012). Some validation 
studies of SLE checklists in adults have reported both statis-
tics (e.g., Gray, Litz, Hsu, & Lombardo, 2004), but we are 
not aware of any checklist for adolescents that has used this 
procedure.

Another important question in the assessment of SLEs is 
how to estimate and quantify their degree of impact. The 
simplest and most usual way is to calculate the total number 
of SLEs experienced. However, one problem with this pro-
cedure is that it implies that each event has the same impact 
potential; for example, the death of one’s mother is consid-
ered to have the same potential impact as an argument with 
a friend (Zimmerman, 1983a). So checklists that include 
weighted SLEs have been proposed as a better option 
(Compas et al., 1987; Kessler, 1997). The most commonly 
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used procedures to weight the SLEs in checklists are their 
objective and subjective weighting (Harkness & Monroe, 
2016; Kessler, 1997; Turner & Wheaton, 1997). In the 
objective or consensual procedure, a panel of raters gener-
ates weights for each event (Holmes & Rahe, 1967); 
whereas in the subjective procedure, each respondent 
assigns a subjective weight to his or her own events 
(Sarason, Johnson, & Siegel, 1978). Regarding the objec-
tive procedure, an important criticism is that all life events 
of a given type are treated as equivalent for any person 
(Kessler, 1997); for example, the death of an adolescent’s 
father would have the same weight irrespective of if he 
lived with the child or if he abandoned the home years ago. 
One strategy to tackle this problem is to ask participants to 
rate subjectively the emotional impact each SLE had on 
them (Kessler, 1997; Zimmerman, 1983a). This procedure 
assumes that the subjective emotional reactivity to stress-
ors, or appraisal, constitutes a more relevant risk factor for 
certain disorders than the mere occurrence of the stressful 
experience (Conway, Hammen, & Brennan, 2012; Espejo, 
Hammen, & Brennan, 2012; Holtzman et  al., 2013), in 
accordance with cognitive theories of vulnerability to men-
tal disorders such as depression (Alloy, Abramson, & 
Francis, 1999). Accordingly, several studies have reported 
higher associations between adverse psychological out-
comes and the subjective scoring procedure than the objec-
tive weighting or the simple count procedure (Calvete, 
Villardón, Estévez, & Espina, 2007; Espejo et  al., 2012; 
Sarason et  al., 1978); although these findings have not 
always been replicated (Ferreira, Granero, Noorian, 
Romero, & Domènech Llaberia, 2012; King, Pedersen, 
Louie, Pelham, & Molina, 2017; Zimmerman, 1983b).

Finally, another important recommendation for increas-
ing the validity evidence for an SLE assessment is to take 
into account different typologies of life events (Grant et al., 
2004; Hammen, 2005; Vrshek-Schallhorn et  al., 2015). A 
relevant distinction between SLEs is their dependent versus 
independent nature; which refers to those life events that 
occur (in part) because of a person’s own characteristics or 
behaviors (dependent or controllable) and events whose 
occurrence is most likely unrelated to the respondent’s own 
behavior (independent or incontrollable). It has been found 
that dependent SLEs have a substantially higher heritability 
estimate than independent SLEs in adult and adolescent 
samples (D. P. Johnson, Rhee, Whisman, Corley, & Hewitt, 
2013; Kendler & Baker, 2007). This indicates that geneti-
cal-based personal characteristics may be involved in the 
seeking out, creation or evocation of dependent SLEs. In 
addition, the interpersonal dimension (those that directly 
affect relationships with others vs. those that are experi-
enced mainly by the respondent) also seems to be signifi-
cant in SLE analysis, especially with regard to certain 
mental disorders such as depression (Hammen, 2005). Last, 
another relevant SLE typology is their moderate-to-severe 

negative impact (major SLEs) versus those with less than 
moderate impact (minor SLEs; Compas, 1987; Kendler 
et al., 1995).

Despite the importance of systematically examining 
which types of life events may be more relevant for differ-
ent mental health outcomes, research on this topic is rela-
tively scarce and has almost exclusively focused on the 
dependent interpersonal SLE combination. Dependent 
interpersonal SLEs are consistently associated with depres-
sive symptoms and disorders in adolescents (Cohen et al., 
2013; Espina & Calvete, 2017; Flynn, Kecmanovic, & 
Alloy, 2010; Flynn & Rudolph, 2011; Hankin, Stone, & 
Wright, 2010; Krackow & Rudolph, 2008; Rudolph et al., 
2000; Shapero, Hankin, & Barrocas, 2013); and, according 
to the stress generation theory (Hammen, 1991, 2005), they 
are predicted by prior depression (Conway et  al., 2012; 
Espina & Calvete, 2017; Hamilton et al., 2014; Harkness & 
Stewart, 2009). However, research examining the role of 
other types of SLEs on mental health outcomes is almost 
nonexistent. One noteworthy exception is the work of 
Vrshek-Schallhorn et al. (2015), which examined the pre-
dictive role of different types of SLE on the onset of depres-
sion disorders in emerging adulthood, categorizing them as 
a function of their interpersonal–noninterpersonal, depen-
dent–independent, major–minor, and chronic–episodic 
characteristics. The main results of that study indicated that 
major interpersonal dependent and independent SLEs, 
together with chronic interpersonal SLEs, predicted the 
onset of depression. As far as we know, the issue of whether 
this pattern of results is replicated in other samples, in other 
lifespan stages such as adolescence, or in other mental 
health outcomes beyond depression, has not been explored.

Hence, the main aim of the present study was to develop 
a new SLE checklist, the Life Events Inventory for 
Adolescents (LEIA), following the recommendations afore-
mentioned. The LEIA is intended to be a suitable screening 
instrument for large-scale research that offers advantages 
over other SLE checklists for adolescents. Past checklists 
were developed to give two main scores: (a) the aggregated 
occurrence of the SLEs and (b) an objective or a subjective 
score of the impact of each SLE, but not both of them. The 
LEIA allows the assessment of the occurrence of SLEs and 
their subjective impact for each adolescent, and it also gen-
erates an estimate of objective severity based on the mean 
impact of each event in the sample. These different scoring 
procedures may allow empirical testing of which SLE scor-
ing method better predicts different mental health outcomes 
in adolescence. In addition, past checklists did not catego-
rize properly the SLEs according to their interpersonal–
noninterpersonal and dependent–independent nature. The 
LEIA gives open information about this classification, 
thereby allowing us to replicate in adolescence the findings 
of Vrshek-Schallhorn et al. (2015), and to extend the explo-
ration of the differential impact that these types of SLEs 
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may have on other mental health outcomes. To this end, 
here we examine their associations with internalizing symp-
toms such as depression, anxiety, and somatization; with 
externalizing symptoms such as aggressivity, attention 
problems and antisocial behavior; and with subjective life 
satisfaction. Furthermore, we examine convergent validity 
by means of its association with another checklist that has 
been validated in Spanish adolescents: the Escala de 
Acontecimientos Vitales [Life Events Scale] (EAV; 
Mardomingo & González Garrido, 1990). Finally, we esti-
mate the reliability of the LEIA’s scores using the percent-
age of congruence between test and retest, and by estimating 
the kappa and the linear weighted kappa statistics (Fleiss, 
Levin, & Cho, 2003). To the best of our knowledge, no pre-
vious SLE validation study has used this methodology to 
examine the reliability in the reporting of both the occur-
rence of SLEs and their subjective impact.

Method

Participants

Of the 1,106 students invited to participate from two public 
high schools in the urban area of Castellón de la Plana, a 
city in eastern Spain, 835 returned signed written parental 
consent. Of these, 51 participants did not attend the two 
assessment sessions or did not respond to all the question-
naires. Thus, the final sample consisted on 784 adolescents 
(49.9% were girls), and the mean age of the sample was 
14.31 years (SD = 1.59; age range = 12-17 years old). 
Moreover, 27.8% were 8th year students (48.1% girls, mean 
age = 12.59, SD = .70); 22% were 9th year students (52.6% 
girls, mean age = 13.68, SD = .83); 19.2% were 10th year 
students (43.6% girls, mean age = 14.62, SD = .76); 16.6% 
were 11th year students (50.4% girls, mean age = 15.70, 
SD = .83); 2.8% were vocational training students (60.9% 
girls, mean age = 16.61, SD = .66); and 11.6% were stu-
dents of further education, preparing for university (56.7% 
girls, mean age = 16.41, SD = .63).

Around half of their fathers and mothers (56.3% and 
55.9%, respectively) had successfully completed high 
school, but not continued on to higher education; whereas 
26.3% of the fathers and 28.9% of the mothers had a univer-
sity degree. The mean income was equivalent to that of a 
middle-class Spanish family and 24.1% of the sample were 
not from Spain (all of them showed an appropriate level of 
Spanish according to teacher’s reports). All the question-
naires were administered in Spanish.

The LEIA checklist was readministered 1 month later, to 
determine the test–retest reliability in a subsample of 365 
adolescents. This subsample was sociodemographically 
equivalent to the subgroup of adolescents who did not par-
ticipate in the retest, age: t(782) = 1.01, p = .31; gender: 
t(782) = 1.04, p = .30; estimated family income:  

t(782) = −.88, p = .38; studies of the mother: t(782) = 
−1.66, p = .10; academic marks: t(782) = .50, p = .62, 
except for the level of education of the father, which was 
lower in the adolescents who did not participate in the 
retest, t(782) = −5.30, p = .00. Some significant differ-
ences were found between the subsamples in health out-
come scales and some LEIA scores, although the effect size 
of these differences was trivial or very small (see Table 1). 
As this subsample was only used to assess the test–retest 
reliability, these differences should not affect the results.

Instruments

Life Events Inventory for Adolescents.  This instrument for 
12 to 17 years old adolescents includes 75 SLEs, plus an 
open-ended question. Specific items were created via 
inspection of some of the most used SLE instruments 
(most of them with a validation study in Spain or devel-
oped for Spanish populations), and their formulation was 
adapted to adolescents and updated to contemporary lan-
guage when necessary: Social Readjustment Rating Scale 
(SRRS; Holmes & Rahe, 1967; Spanish adaptation of 
González de Rivera & Morera Fumero, 1983), Life Expe-
riences Survey (LES; Sarason et al., 1978), Adolcescent 
Life Change Event Scale (ALCES; Spanish adaptation of 
Voltas, Aparicio, Arija, & Canals, 2015), Life Events 
Scale for Students (LESS; Clements & Turpin, 1996), 
Life Events Questionnaire (LEQ; Newcomb, Huba, & 
Bentler, 1981), List of Threatening Experiences Ques-
tionnaire (LTE-Q; Brugha & Cragg, 1990; Spanish adap-
tation of Motrico et  al., 2013), Life Events Checklist 
(LEC; J. Johnson & McCutcheon, 1980), EAV (Mardo-
mingo & González Garrido, 1990), Inventario de Acon-
tecimientos Vitales Estresantes [Stressful Life Events 
Inventory] (IAVE; Oliva, Jiménez, Parra, & Sánchez-
Queija, 2008) and Cuestionario de Sucesos Vitales [Ques-
tionnaire of Life Events] (CSV; Sandín & Chorot, 2017). 
As positive desirable SLEs tend to show nonsignificant 
associations with mental disorders (Kessler, 1997; Sara-
son et al., 1978), and following the recommendations in 
Turner and Wheaton (1997), only negative life events 
were included. In addition, other SLEs traditionally not 
assessed in SLE checklists were also incorporated, such 
as items related to bullying victimization. The respon-
dents had to mark whether each SLE had occurred during 
the previous 12 months, in line with most of the check-
lists reviewed. If an SLE was experienced, then partici-
pants had to rate the magnitude of the negative impact, on 
a 5-point Likert-type scale (0 = nothing to 4 = extremely) 
with a pictographic aid (a representation of gradually sad-
der faces). The Spanish full version of the instrument is 
showed in the supplemental material (available in the 
online version of the article).
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Three different principal scores were calculated with the 
LEIA. First, a quantity score was calculated by adding up 
the SLEs that occurred for the participants (LEIA quantity). 
Second, a subjective weighted score was obtained by add-
ing the subjective negative impact of each SLE (LEIA sub-
jective severity). Last, an “objective” weighted score was 
derived by summing each SLE experienced weighted by the 
mean of the subjective negative impact for that SLE in the 
sample (LEIA objective severity). The mean impact for each 
event is presented in the Table 2.

To determine SLE typologies, 10 researchers, experts in 
the field, rated each life event in three dimensions. First, 
using a 5-point Likert-type scale (0 = completely indepen-
dent to 4 = completely dependent), they estimated whether 
a life event was more or less dependent of the behavior of 
the respondent. When a life event had a mean score equal to 
or greater than 2 in this dependent–independent dimension, 
it was considered dependent. Second, the raters decided the 

social nature of the life event (0 = noninterpersonal to 1 = 
interpersonal). When a life event had a mean score equal or 
greater than .5 in the social dimension, it was considered 
interpersonal. These procedures were similar to those usu-
ally applied in studies that explore the combination of 
dependent interpersonal SLEs (e.g., Krackow & Rudolph, 
2008). Last, we used the mean impact ratings of the adoles-
cents to estimate the major versus minor category. When a 
life event had a mean score lower than 2.5, it was desig-
nated as minor (n = 9), whereas SLEs scoring greater than 
2.5 were coded as major (severe and moderate; n = 66). 
The cut-off criterion of 2.5 follows the procedure used in 
Vrshek-Schallhorn et al. (2015). Due to the small number of 
minor events, and the fact that minor SLEs were not associ-
ated with mental health outcomes when controlling for 
major events (see Results section), we decided to combine 
only major events with the dependent versus independent 
and interpersonal versus noninterpersonal domains. Thus, a 

Table 1.  Descriptions of Age and the Main Outcomes of the Study.

α

Total sample 
(N = 784)

Boys  
(n = 393)

Girls  
(n = 391)

t d

Subsample 1 
retest  

(n = 365; 
48.2% girls)

t d  M SD M SD M SD M SD

Age — 14.31 1.59 14.32 1.61 14.30 1.57 0.17 .01 14.24 1.62 1.01 .07
LEIA Q — 9.36 6.77 9.18 6.56 9.55 6.98 −0.88 .06 8.89 6.61 3.05** .22
LEIA SS — 28.61 24.00 26.37 20.34 30.87 27.00 −2.67** .19 23.74 21.67 −1.37 .10
LEIA OS — 28.50 20.34 27.74 19.61 29.26 21.05 −1.15 .08 27.08 19.80 3.09** .22
SLE Q
  Independent interpersonal — 4.15 3.46 4.05 3.37 4.25 3.55 −0.89 .06 4.09 3.49 2.12* .15
  Independent noninterpersonal — 1.03 1.00 0.91 0.95 1.14 1.04 −3.24** .23 1.02 0.95 1.23 .09
  Dependent noninterpersonal — 1.47 1.44 1.68 1.53 1.26 1.32 3.85*** .28 1.42 1.38 1.46 .11
  Dependent interpersonal — 2.58 2.65 2.47 2.60 2.70 2.69 −1.29 .09 2.33 2.60 2.85** .21
SLE SS
  Independent interpersonal — 12.46 11.76 11.43 10.09 13.49 13.17 −2.44* .18 10.75 11.31 −2.02* .15
  Independent noninterpersonal — 3.23 3.59 2.69 3.01 3.76 4.02 −4.20*** .30 2.72 3.16 −1.74 .12
  Dependent noninterpersonal — 4.51 4.99 4.85 4.88 4.16 5.08 1.77 .13 3.75 4.24 −1.60 .12
  Dependent interpersonal — 7.92 9.09 7.02 7.96 8.83 10.03 −2.80** .20 6.42 8.40 −0.75 .05
AGG .76 2.97 3.77 3.49 4.24 2.45 3.16 3.88*** .28 2.50 3.52 2.28* .16
ATE .89 14.04 8.67 13.67 8.58 14.41 8.74 −1.17 .08 12.96 8.63 3.04** .22
ANT .75 2.54 4.08 3.14 4.90 1.94 2.92 4.12*** .30 2.10 3.70 2.58* .18
DEP .91 10.92 9.74 8.87 7.75 13.03 11.05 −6.06*** .44 10.00 9.86 2.37* .17
ANX .89 14.38 9.08 11.33 7.80 17.47 9.25 −9.98*** .72 13.49 9.07 2.42* .17
SOM .79 10.20 6.12 8.64 7.75 11.78 6.30 −7.41*** .53 9.64 6.21 2.25* .16
Intern. .94 35.26 22.25 28.69 18.45 42.13 23.79 −8.67*** .63 33.23 22.51 2.39* .17
Extern. .89 19.31 13.28 20.03 14.50 18.59 11.90 1.50 .11 17.79 13.02 2.99** .22
Life satisfaction .77 22.45 6.21 23.39 5.56 21.51 6.68 4.24*** .31 23.00 6.43 −2.25* .16

Note. t = student’s t test; d = Cohen’s d for effect size (d < .20 = trivial effect size; .20 < d < .50 = small effect size; .50 < d < .80 = medium effect 
size; d > .80 = large effect size); LEIA = Life Events Inventory for Adolescents; SLE = stressful life event; Q = quantity; SS = subjective severity; OS 
= objective severity; AGG = aggression; ATE = attention problems; ANT = antisocial behavior; DEP = depression; ANX = anxiety; SOM = somatic 
complaints; Extern = externalizing spectrum; Intern = internalizing spectrum.
*p < .05. **p < .01. ***p < .001.
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Table 2.  Test–Retest Reliability of the Occurrence and Impact of Stressful Life Events Over 1 Month.

Type Items
Percentage of 

people affected

LEIA SLE LEIA emotional impact

 
Percentage 
agreement Kappa

Weighted 
kappa

Mean impact 
(SD)

1a IIM Has your father died? 0.9 99.18 .57*** .21 3.14 (1.54)
1b IIM Has your mother died? 0.3 99.73 NA NA 5.00 (.00)
1c IIM Have any of your siblings died? 1.1 98.63 .44*** .30 3.78 (1.30)
1d IIM Have any of your close relatives died? 31.8 82.74 .59*** .55 4.20 (1.00)
1e IIM Have any of your close friends died? 5.5 95.34 .58*** .58 4.26 (.88)
2a INM Have you suffered from any serious physical 

illness, accident, or assault?
12.4 90.36 .43*** .35 3.02 (1.11)

2b IIM Has your father suffered from any serious 
physical illness, accident, or assault?

9.8 91.74 .21*** .16 3.22 (1.27)

2c IIM Has your mother suffered from any serious 
physical illness, accident, or assault?

11.9 92.31 .52*** .48 3.62 (1.21)

2d IIM Have any of your siblings suffered from any 
serious physical illness, accident, or assault?

8 95.60 .37*** .24 3.43 (1.40)

2e IIM Have any of your close relatives suffered from 
any serious physical illness, accident, or 
assault?

26 77.81 .34*** .31 3.74 (1.15)

2f IIM Has any close friend suffered from any serious 
physical illness, accident, or assault?

10.2 92.56 .27*** .21 3.00 (1.36)

3a DNM Have you suffered from any psychological or 
psychiatric problem (excluding alcohol or 
drug-related problems)?

8 96.15 .65*** .62 3.54 (1.35)

3b IIM Has your father suffered from any psychological 
or psychiatric problem (excluding alcohol or 
drug-related problems)?

2.4 98.63 .44*** .21 3.42 (1.31)

3c IIM Has your mother suffered from any 
psychological or psychiatric problem (excluding 
alcohol or drug-related problems)?

3.2 96.71 .56*** .51 3.60 (1.19)

3d IIM Have any of your siblings suffered from any 
psychological or psychiatric problem (excluding 
alcohol or drug-related problems)?

2.4 98.63 .54*** .42 3.05 (1.43)

3e IIM Have any of your close relatives suffered from 
any psychological or psychiatric problem 
(excluding alcohol or drug-related problems)?

8.4 93.15 .39*** .30 3.24 (1.34)

3f IIM Have any of your close friends suffered from any 
psychological or psychiatric problem (excluding 
alcohol or drug-related problems)?

7 95.07 .16*** .16 3.09 (1.18)

4a DNM Have you had any alcohol or drug-related 
problems?

6.8 97.53 .46*** .43 2.49 (1.23)

4b IIM Has your father had any alcohol or drug-related 
problems?

4.2 97.26 .53*** .53 3.36 (1.30)

4c IIM Has your mother had any alcohol or drug-
related problems?

2.2 99.45 .80*** .69 3.18 (1.43)

4d IIM Have any of your siblings had any alcohol or 
drug-related problems?

3.4 97.80 .32*** .16 2.63 (1.28)

4e IIM Have any of your close relatives had any alcohol 
or drug-related problems?

8.2 91.78 .38*** .26 2.91 (1.32)

5a DNM Have you had any legal problems? 7.7 96.16 .61*** .46 2.75 (1.36)
5b IIM Has your father had any legal problems? 4.7 96.70 .52*** .46 2.78 (1.40)
5c IIM Has your mother had any legal problems? 1.9 98.37 .39*** .45 2.87 (1.46)
5d IIM Have any of your siblings had any legal 

problems?
3.1 98.35 .66*** .57 2.96 (1.52)

(continued)
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Type Items
Percentage of 

people affected

LEIA SLE LEIA emotional impact

 
Percentage 
agreement Kappa

Weighted 
kappa

Mean impact 
(SD)

5e IIM Have any of your close relatives had any legal 
problems?

5.4 95.62 .41*** .39 2.69 (1.32)

5f IIM Have any of your close friends had any legal 
problems?

7.4 95.61 .51*** .27 2.84 (1.41)

6a DIM Have you had any arguments with your father? 24.4 85.48 .50*** .41 3.14 (1.23)
6b DIM Have you had any arguments with your mother? 28.8 81.10 .46*** .42 3.15 (1.20)
6c DIM Have you had any arguments with any of your 

siblings?
28.7 80.82 .38*** .33 2.98 (1.35)

6d DIM Have you had any arguments with any of your 
close friends?

25.5 81.87 .31*** .24 2.98 (1.30)

6e DIM Have you had any arguments with your 
boyfriend/girlfriend?

10.7 92.86 .59*** .51 3.46 (1.30)

6f DIM Have you had any arguments with your teacher? 12.1 90.14 .45*** .32 2.56 (1.29)
6g DIM Have you had any arguments with any of your 

classmates?
26 75.82 .23*** .24 2.70 (1.25)

7a DIM Have you had a fight with your father? 2.7 95.34 .34*** .37 3.62 (1.20)
7b DIM Have you had a fight with your mother? 0.8 97.81 .19*** .10 2.55 (1.19)
7c DIM Have you had a fight with any of your siblings? 14.7 88.46 .31*** .27 2.90 (1.30)
7d DIM Have you had a fight with any of your close 

friends?
8.4 92.58 .31*** .30 3.08 (1.32)

7e DIM Have you had a fight with your boyfriend/
girlfriend?

1.8 98.08 .21*** .09 2.64 (1.39)

7f DIM Have you had a fight with one of your teachers? 0.6 98.36 .24*** .33 2.80 (1.64)
7g DIM Have you had a fight with any of your 

classmates?
10.3 91.51 .33*** .23 2.68 (1.16)

8a IIM Has your father left home? 6.3 96.16 .59*** .47 3.24 (1.51)
8b IIM Has your mother left home? 1 98.90 .28*** .12 3.00 (1.77)
8c IIM Have any of your siblings left home? 5.2 95.07 .55*** .51 2.98 (1.41)
9 IIM Have your parents got divorced or separated? 19.1 91.79 .66*** .64 3.27 (1.50)
10 IIM Have your parents had a heated argument? 33.2 82.14 .49*** .45 3.34 (1.31)
11 IIM Do you live with your father or mother’s new 

partner?
11.7 94.25 .68*** .65 2.53 (1.33)

12 IIm Do you live with of your father or mother’s new 
partner’s children?

4.7 96.71 .58*** .58 2.16 (1.21)

13 IIm Has a new sibling been born? 3.7 95.89 .46*** .38 2.03 (.94)
14a IIM Has your father lost his job? 9.6 90.68 .45*** .43 3.24 (1.27)
14b IIM Has your mother lost her job? 10.1 91.23 .47*** .46 3.22 (1.30)
14c IIm Have any of your siblings lost their job? 2.6 97.26 .36*** .32 2.70 (1.26)
14d IIM Have any of your close relatives lost their jobs? 14.2 83.84 .32*** .28 2.69 (1.25)
15a IIm Has your father changed jobs? 13.4 85.16 .32*** .23 2.04 (1.03)
15b IIm Has your mother changed jobs? 13.1 92.33 .57*** .54 2.05 (1.04)
15c IIm Have any of your siblings changed jobs? 5.2 95.89 .46*** .43 1.71 (1.08)
15d IIm Have any of your close relatives changed jobs? 13.8 87.67 .43*** .32 1.99 (1.03)
16 INM Have you had serious financial problems at 

home?
16.2 87.67 .54*** .49 3.13 (1.25)

17 INM Have you changed school? 21.3 85.48 .47*** .43 2.80 (1.35)
18 DNM Have your school marks dropped significantly? 46.4 76.99 .52*** .47 3.41 (1.30)
19 DNM Have you been put back a year at school? 27.2 90.96 .75*** .61 3.39 (1.38)
20 DNM Have you been suspended from school? 34.4 83.01 .62*** .49 2.54 (1.19)
21 DNM Have you been expelled from school? 5 96.99 .63*** .45 2.92 (1.56)

Table 2. (continued)

(continued)
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total of 37 life events were classified as major independent 
interpersonal, 5 were considered major independent nonin-
terpersonal, 16 were considered major dependent interper-
sonal, and 8 were major dependent noninterpersonal (see 
Table 2).

Life Events Scale (Mardomingo & González Garrido, 1990).  The 
EAV is an SLE scale frequently used in clinical psychology 
and psychiatric settings in Spain. This instrument was cre-
ated following the SRRS of Holmes and Rahe (1967) and 
consists of 47 SLEs. Participants indicate whether the life 
event had occurred during the previous 12 months. The out-
come of the checklist results from the weighted sum of each 
SLE experienced, multiplied by its life change unit score 
(EAV total score).

Assessment System of Children and Adolescents (SENA; Sánchez-
Sánchez, Fernández-Pinto, Santamaría, Carrasco, & Barrio, 
2016).  The SENA is a self-report instrument for assessing 
some of the most common psychopathological problems 
that occur during adolescence. Participants indicate the fre-
quency of the appearance of different behavior descriptions 
on a 5-point Likert-type scale (0 = never or almost never to 
4 = always or almost always). For the present research, only 
some SENA scales were used: depression (14 items), anxi-
ety (10 items), somatic complaints (9 items), aggressive 

behavior (7 items), attention problems (10 items), and anti-
social behavior (8 items). We also obtained the internalizing 
and externalizing spectra scores by summing the scores of 
the first three scales and the second three, respectively. The 
reliability scores obtained in present sample were adequate 
(see Table 1).

Student’s Life Satisfaction Scale (SLSS; Huebner, 1991; Spanish 
Adaptation of Galindez & Casas, 2010).  The SLSS asks the 
extent to which the adolescents agree with seven general 
statements about their life, on a 6-point Likert-type scale (0 
= strongly disagree to 5 = strongly agree). A total score 
that estimates global life satisfaction, a core component of 
subjective well-being or happiness, is calculated by sum-
ming the responses. SLSS alpha scores’ reliability in our 
sample was adequate (see Table 1), and similar to the origi-
nal coefficient.

Procedure

This study was part of broader research into psychosocial risk 
and protective factors affecting mental health during adoles-
cence. After obtaining the approval of the two school boards, 
research leaders GO and MII presented the study to the teach-
ers and parents at the first meeting of the school year. In this 
meeting, consent information documents were handed out to 

Type Items
Percentage of 

people affected

LEIA SLE LEIA emotional impact

 
Percentage 
agreement Kappa

Weighted 
kappa

Mean impact 
(SD)

22 IIM Has a classmate picked on you, insulted you or 
made fun of you?

30.6 76.92 .37*** .33 2.78 (1.36)

23 IIM Has a classmate threated you or hit you? 10.2 90.96 .25*** .28 2.84 (1.62)
24 IIM Have your classmates excluded you from any 

activity?
11.6 89.32 .31*** .28 2.77 (1.31)

25 IIM Has a classmate forced you to do things that you 
did not want to (give them your money, your 
packed lunch, etc.)?

0.8 97.26 −.01 −.01 3.5 (1.43)

26 INM Have you felt bad about your physical 
appearance?

31.6 79.73 .48*** .52 3.23 (1.30)

27 DNM Have you run away from home? 8.2 95.89 .63*** .49 2.67 (1.32)
28 INM Have you lost anything of personal value or has 

it been stolen?
18.2 84.11 .37*** .36 3.48 (1.32)

29 DIM Have you lost a friendship that was important 
to you?

34.9 82.04 .56*** .49 3.51 (1.33)

30 DIM Have you had a break up? 20.8 90.03 .65*** .58 3.19 (1.44)
31 INm Have you had to move to a relative’s home? 8.5 93.97 .39*** .34 2.30 (1.29)
32 IIm Have any of your relatives had to move to your 

home?
13 89.50 .37*** .38 2.31 (1.20)

Note. SLE = stressful life events; NA = not applicable because the variable was a constant; II = independent interpersonal; IN = independent 
noninterpersonal; DI = dependent interpersonal; DN = dependent noninterpersonal; M = major events; m = minor events. Strength of agreement 
using the kappa statistic (Landis & Koch, 1977): <.00 = poor; .00-.20 = slight; .21-.40 = fair; .41-.60 = moderate; .61-.80 = substantial; .81-1.00 = 
almost perfect.

Table 2. (continued)
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parents or legal guardians. Once the consent documents were 
returned, trained research assistants administered, in groups, 
in the classrooms, a sociodemographic survey together with 
the rest of the battery of questionnaires in two sessions sepa-
rated by 1 week. Research assistants gave detailed instruc-
tions to the students, highlighted the confidentiality of the data 
and the importance of giving honest responses, and helped the 
students whenever necessary. The questionnaires were volun-
tarily completed by those students authorized by their parents 
or legal guardians. The LEIA checklist was readministered 
together with the EAV 1 month later, to study the test–retest 
reliability and their convergent validity in a subsample of 
students.

Ethics

This research was approved by the ethical committee from 
the Universitat Jaume I, and authorized by the school board 
of the participating high schools as well as by the regional 
Valencian authorities. The parents or legal guardians of the 
participants gave written informed consent in accordance 
with the Declaration of Helsinki.

Analysis

The test–retest reliability of the total score was assessed by 
the percentage of agreement between the two occasions and 
by means of the kappa coefficient, in accordance with 
Landis and Koch (1977). The reliability of the weighted 
score was calculated by the linear weighted kappa statistic 
(Fleiss et  al., 2003), which assumes that categories are 
ordered (i.e., from low to high impact) and it accounts for 
how far apart the two ratings are.

The convergent validity of the LEIA was assessed using 
Pearson correlations. Also, to compare the magnitude of the 
correlations between the three LEIA scores (SLE quantity, 
SLE subjective severity, and SLE objective severity), we 
performed Williams–Hotelling t tests (Williams, 1959). 
Last, the predictive power of the four combinations of life 
events assessed using the LEIA on different mental health 
outcomes was estimated by performing hierarchical linear 
regression analysis in two steps. The first included age and 
gender, while the second consisted of the SLE types esti-
mated with each of the three scoring methods.

Results

Descriptives

Descriptives and gender differences for age and the main 
outcomes of the study can be seen in Table 1. Boys and 
girls did not differ in the occurrence of SLEs, or in the 
objective LEIA scores, but they presented small differ-
ences in subjective and noninterpersonal LEIA scores. In 

reference to mental health outcomes, boys showed more 
aggressive and antisocial symptoms than girls, although 
the effect sizes were small. Conversely, girls showed more 
internalizing symptoms at the spectrum level and at the 
scale of each symptom, with a medium effect size. This 
pattern of gender differences in psychopathological symp-
toms is similar to what could be expected from prevalence 
studies during adolescence (Merikangas et  al., 2011; 
Ormel et al., 2015).

Reliability
Table 2 shows the percentage of agreement between the 
two administration occasions and the kappa statistics for 
each SLE (Table 2). The median percentage of agreement 
was 82.04% (79.67% of SLEs had an agreement greater 
than 90%). The median kappa value for the occurrence of 
the SLEs was .45 (61.97% of the items showed a moder-
ate to almost perfect kappa value). However, one item 
(Item 25; see Table 2) showed very poor kappa values, so 
this SLE was not selected for posterior statistical analy-
sis. Applying the Landis and Koch (1977) criteria, glob-
ally, the strength of agreement of the LEIA could be 
considered moderate. Last, the weighted kappa statistic 
also revealed adequate levels for the emotional impact 
assessment, although the values were slightly lower than 
the occurrence score.

Validity
The correlations of the LEIA scores with the EAV and with 
mental health outcomes can be seen in Table 3. In brief, LEIA 
total scores presented high to very high correlations with the 
EAV (from .65 to .69), indicating good convergent validity.

In addition, and as expected, experiencing more SLEs 
was associated with more internalizing and externalizing 
symptoms, as well as to a lower well-being. However, cer-
tain scoring procedures presented slightly higher correla-
tions with mental health outcomes than others. According to 
the Williams–Hotelling tests for comparing pairs of correla-
tions, the correlations found with the LEIA subjective 
severity score were significantly higher than the LEIA 
quantity for internalizing scales, except for depression, 
tSOM(781) = −2.19, p = .029; tANX(781) = −2.21, p = .027; 
tinternalizing (781) = −2.25, p = .025.

Meanwhile, the LEIA quantity score tended to be higher 
than the LEIA subjective severity score for externalizing 
and aggressivity scales, tAGG(781) = 2.20, p = .028; texternal-

izing(781) = 2.26, p = .024. No differences between scores 
existed in life satisfaction, except for a higher correlation 
with the LEIA subjective severity score than the LEIA 
quantity score in major dependent noninterpersonal SLEs, 
tlife satisfaction(781) = 2.04, p = .04.
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In addition, when we divided the SLEs into minor versus 
major, major events were significantly more closely related 
to mental health outcomes than minor SLEs. Indeed, minor 
SLEs were not predictive of any outcome when they were 
controlled for major SLEs (data not presented but available 
on request from the corresponding author).

Finally, a regression analysis was performed on each 
mental health outcome to test the role of the four types of 
SLEs on mental health outcomes, controlling for age and 
gender as well as for the intercorrelations between SLE 
types.

Initially, major independent interpersonal SLEs did not 
predict any psychopathological outcome (data not presented 
but available on request from the corresponding author). 
However, most research on SLEs has focused on this kind 
of events (e.g., death of parents, health problems of rela-
tives, parental divorce, etc.). On closer post hoc inspection, 
regressing each major independent interpersonal SLE on all 
mental health outcomes, this detailed examination revealed 
that Item 10 (have your parents had a heated argument), 

and those SLEs related to bullying (Items 22 to 24) were 
predictive of depression, anxiety, somatization, and inter-
nalizing symptoms (data not presented but available on 
request from the corresponding author). Consequently, we 
decided to subdivide major independent interpersonal 
events into two categories, one including SLEs concerning 
bullying victimization, and the other with the rest of the 
major independent interpersonal events.

As can be seen in Table 4, the percentage of variance 
explained by the SLEs for specific psychopathological 
symptoms ranged from 11% for somatic symptoms to 20% 
for depression symptoms and antisocial behavior. The main 
type of SLEs that predicted the internalizing scales was 
major independent noninterpersonal SLEs. In addition, 
major independent interpersonal SLEs related to bullying 
victimization and, to a lesser extent, major dependent inter-
personal SLEs, also predicted internalizing behavior. 
Regarding the externalizing symptoms, major dependent 
SLEs, both noninterpersonal and interpersonal, were sig-
nificant predictors, together with major independent 

Table 3.  Correlations Between Stressful Life Event Measures From the LEIA With the EAV Symptom and Life Satisfaction 
Assessments.

EAV, total score 
(n = 365) DEP ANX SOM AGG ATE ANT Extern. Intern.

Life 
satisfaction

LEIA
  Q .69 .34 .29 .26 .31 .29 .35 .38 .33 −.34
  SS .65 .36 .32 .29 .28 .27 .33 .35 .36 −.34
  OS .68 .34 .30 .27 .31 .29 .35 .37 .34 −.35
Independent interpersonal SLE
  Q .62 .25 .22 .18 .19 .16 .19 .21 .25 −.24
  SS .58 .27 .26 .23 .19 .16 .18 .21 .28 −.23
  OS .61 .25 .23 .18 .19 .16 .20 .21 .25 −.24
Independent noninterpersonal SLE
  Q .46 .34 .33 .27 .20 .20 .21 .23 .35 −.32
  SS .48 .40 .37 .32 .22 .22 .22 .25 .41 −.34
  OS .46 .34 .34 .27 .20 .20 .21 .23 .35 −.32
Dependent noninterpersonal SLE
  Q .58 .22 .09 .16 .34 .35 .47 .46 .18 −.22
  SS .55 .25 .14 .19 .33 .31 .44 .43 .22 −.25
  OS .57 .22 .10 .17 .33 .35 .45 .45 .19 −.23
Dependent interpersonal SLE
  Q .51 .30 .26 .24 .29 .25 .31 .34 .30 −.30
  SS .49 .32 .29 .26 .26 .22 .28 .30 .33 −.31
  OS .51 .30 .26 .24 .28 .25 .30 .34 .30 −.30
Severity
  Major SLE (Q) .70 .37 .31 .29 .34 .31 .38 .40 .36 −.34
  Major SLE (SS) .67 .39 .34 .32 .32 .28 .35 .37 .39 −.34
  Minor SLE (Q) .41 .07 .04 .03 .11 .05 .06 .09 .05 −.12
  Minor SLE (SS) .41 .11 .09 .09 .09 .05 .08 .09 .11 −.12

Note. Q = quantity; SS = subjective severity; OS = objective severity; AGG = aggression; ATE = attention problems; ANT = antisocial behavior; 
DEP = depression; ANX = anxiety; SOM = somatic complaints; Extern = externalizing spectrum; Intern = internalizing spectrum. All correlations 
were significant at p < .05. Minor SLE (Q) and Minor SLE (SS) were not significantly correlated to any outcome when controlled by Major SLE. All 
correlations >.07 were significant at the .001 level.
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Table 4.  Regression Analyses With Types of Life Events as Independent Variables and Psychopathologic Symptoms and Life 
Satisfaction as Dependent Variables.

DEP ANX SOM

  β ΔR2 β ΔR2 β ΔR2

  Q/SS/OS Q/SS/OS Q/SS/OS Q/SS/OS Q/SS/OS Q/SS/OS

Age .12 .06 .17 .15 .10 .07
Gender .22 .35 .25
Major independent interpersonal SLE
  Victimization .19/.20/.18 .17/.20/.17 .12/.12/.12 .11/.12/.11 .12/.12/.12 .10/.11/.10
  Others −.04/−.09/−.04 .04/.01/.04 −.03/−.04/−.03
Major independent noninterpersonal 
SLE

.20/.25/.21 .19/.22/.19 .15/.19/.16

Major dependent noninterpersonal SLE .10/.09/.11 −.06/−.05/−.05 .08/.07/.09
Major dependent interpersonal SLE .13/.14/.13 .13/.13/.12 .12/.11/.11

  AGG. ATE. ANT.

  β ΔR2 β ΔR2 β ΔR2

  Q/SS/OS Q/SS/OS Q/SS/OS Q/SS/OS Q/SS/OS Q/SS/OS

Age .07 .02 .16 .03 .16 .04
Gender −.13 .03 −.13
Major independent interpersonal SLE
  Victimization .06/.03/.06 .15/.14/.15 .01/−.02/.01 .13/.10/.13 −.05/−.08/−.05 .20/.19/.19
  Others −.07/−.04/−.06 −.02/−.01/−.02 −.01/.01/.01
Major independent noninterpersonal 
SLE

.12/.14/.12 .09/.11/.09 .10/.10/.10

Major dependent noninterpersonal SLE .25/.25/.24 .30/.25/.29 .37/.36/.35
Major dependent interpersonal SLE .16/.11/.15 .09/.06/.09 .13/.10/.13

  Intern. Extern. Life satisfaction

  β ΔR2 β ΔR2 β ΔR2

  Q/SS/OS Q/SS/OS Q/SS/OS Q/SS/OS Q/SS/OS Q/SS/OS

Age .15 .11 .18 .04 −.20 .07
Gender .30 −.06 −.16
Major independent interpersonal SLE
  Victimization .17/.17/.16 .16/.18/.16 .01/−.02/.01 .22/.19/.21 −.09/−.07/−.08 .12/.12/.12
  Others −.01/−.05/−.01 −.05/−.03/−.05 −.01/.03/−.01
Major independent noninterpersonal 
SLE

.20/.24/.21 .10/.12/.11 −.19/−.22/−.19

Major dependent noninterpersonal SLE .05/.05/.06 .38/.35/.36 −.04/−.04/−.05
Major dependent interpersonal SLE .14/.14/.14 .15/.11/.15 −.15/−.15/−.14

Note. AGG = aggression; ATE = attention problems; ANT = antisocial behavior; DEP = depression; ANX = anxiety; SOM = somatic complaints; 
Extern = externalizing spectrum; Intern = internalizing spectrum; LEIA = Life Events Inventory for Adolescents; SLE = stressful life event; Q = 
quantity; SS = subjective severity; OS = objective severity. Values in bold are significant associations at the .01 level. Values in italics are significant 
associations at the .05 level.

noninterpersonal SLEs. Life satisfaction presented a similar 
but inverse pattern of indicators to that of internalizing 
symptoms, with major independent noninterpersonal SLEs, 
followed by major dependent interpersonal SLEs and by 
major independent interpersonal SLEs related to bullying 
victimization as predictors.

Discussion

The main aim of the present study was to develop a sound 
psychometric checklist, the LEIA, to assess SLEs in Spanish 
adolescents, following the main recommendations of differ-
ent reviews of the topic (Compas, 1987; Dohrenwend, 
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2006; Grant et  al., 2004; Hammen, 2005; Harkness & 
Monroe, 2016; Kessler, 1997; Rabkin & Struening, 1976; 
Turner & Wheaton, 1997; Zimmerman, 1983a). The present 
research found that the LEIA is adequate for research, and 
could also be useful in clinical settings (although more 
research is needed). In relation to the reliability of the 
scores, more than 60% of the items presented a moderate to 
almost perfect kappa and weighted kappa statistic (Landis 
& Koch, 1977), while most SLEs showed levels of agree-
ment higher than 90%. Thus, and interpreting the results as 
a whole, the scores of the LEIA showed an adequate level of 
reliability.

However, one item presented very poor kappa statistics 
(Item 25), although it also showed elevated agreement 
(98.90%). This could be a good example of how the agree-
ment coefficient tends to overestimate interrater reliability, 
whereas the kappa statistic tends to underestimate interrater 
reliability, as noted by McHugh (2012). This kind of results 
are often found when a life event affects a very low percent-
age of people (Gray et al., 2004), as is the case here (Item 25 
affected less than 0.8% of the sample in the retest subsam-
ple at T1). Another possible reason for this low kappa reli-
ability could be the intracategory variability (Dohrenwend, 
2006). This is a typical problem for checklists and is related 
to how the respondent understands the description of each 
item; it especially affects items that are formulated in a too 
general or somewhat ambiguous manner. Probably, Item 
25, “has a classmate forced you to do things that you did 
not want to (give them your money, your packed lunch, 
etc.),” could be improved with more precise wording in 
the future, so its use is not recommended in its current 
form.

In reference to sources of validity, the correlations 
between the EAV and LEIA scores were high to very high, 
indicating good convergent validity. Taking into consider-
ation that the EAV is based on consensual or objective 
weightings, it is not surprising that the EAV correlated more 
closely to the LEIA objective severity score than to the sub-
jective severity score. In addition, the LEIA quantity score 
and LEIA objective severity score presented an almost 
identical pattern of associations with EAV and all mental 
health outcomes assessed in the present study (see Table 3). 
This supports some initial findings in the field that pointed 
to there not being much difference between simply counting 
the number of SLEs and readjusting each SLE using objec-
tive weights (Zimmerman, 1983b).

However, our data also showed that different scoring pro-
cedures presented small but significant differences in their 
association with distinct psychopathological symptoms. 
Thus, the LEIA subjective severity score presented signifi-
cantly higher correlations with all internalizing scales, while 
the LEIA quantity score (and LEIA objective severity score) 
showed slightly higher associations with all externalizing 
symptoms. Therefore, our data seem to suggest that the 

adequate question is not which scoring procedure is best at 
predicting health outcomes, as the research literature has 
usually discussed (e.g., Dohrenwend, 2006; Turner & 
Wheaton, 1997; Zimmerman, 1983b), but which scoring 
procedure is the best for a specific type of health outcome. 
Accordingly, a simple count of the number of life events 
would be more adequate when examining externalizing dis-
orders; whereas measures that are weighted by the subjec-
tive impact of SLEs, or appraisal, would be more appropriate 
for internalizing psychopathology, in agreement with cogni-
tive theories of depression and other emotional disorders 
(Alloy et al., 1999).

However, more relevant than the scoring procedure for 
predicting mental health outcomes, is the consideration of 
different types of SLEs. Our results show important differ-
ences in the predictive value of SLEs when the major–minor, 
dependent–independent, and interpersonal–noninterper-
sonal SLE categories were considered. Hence, we found that 
major, but not minor, SLEs, showed a moderate to high asso-
ciation with adolescent mental health, in line with previous 
findings (Vrshek-Schallhorn et al., 2015). Consequently, we 
explored the combination of major interpersonal–noninter-
personal and dependent–independent SLEs.

One main finding of the present study is that the most 
relevant events for all kinds of internalizing symptoms are 
major independent noninterpersonal SLEs (e.g., “Have you 
had serious financial problems at home?” or “Have you felt 
bad about your physical appearance?”), in agreement with 
the few studies that have assessed this combination of SLEs 
(Rudolph et al., 2000; Vrshek-Schallhorn et al., 2015). Our 
study also supports the relevance for depression and anxiety 
of the most commonly studied typology of SLEs: major 
dependent interpersonal SLEs (e.g., “Have you had a fight 
with any of your close friends?” or “Have you lost a friend-
ship that was important to you?” J. R. Cohen et al., 2013; 
Espina & Calvete, 2017; Flynn & Rudolph, 2011; Hamilton 
et  al., 2014; Hankin et  al., 2010; Krackow & Rudolph, 
2008; Rudolph et  al., 2000; Shapero, Hamilton, Liu, 
Abramson, & Alloy, 2013; Vrshek-Schallhorn et al., 2015). 
Moreover, our findings expand the importance of this type 
of SLEs to other symptoms such as somatization, and inter-
nalizing behavior, in line with Hankin et al. (2010). We also 
found that major independent interpersonal SLEs were not 
associated with any internalizing symptoms; at least when 
we controlled for the other SLEs. This last finding, although 
not unusual (e.g., Flynn et al., 2010; Rudolph et al., 2000; 
Stange, Hamilton, Abramson, & Alloy, 2014) is somewhat 
intriguing because major independent interpersonal SLEs 
include events typically linked to depression, such as the 
death of parents or serious mental or physical illness of rela-
tives (Fröjd, Kaltiala-Heino, Pelkonen, Von Der Pahlen, & 
Marttunen, 2009; Kessler et  al., 2010; Low et  al., 2012; 
Stikkelbroek, Bodden, Reitz, Vollebergh, & van Baar, 
2016). However, a more detailed inspection of each of the 
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major independent interpersonal SLEs in the LEIA revealed 
that a subgroup of events related to bullying victimization 
(Items 22, 23, and 24, e.g., Item 22: “Has a classmate 
threated you or hit you?”) were predictive of internalizing 
symptoms and life satisfaction, as expected (Reijntjes, 
Kamphuis, Prinzie, & Telch, 2010; Rigby, 2003).

To sum up, and in relation to internalizing symptoms, 
our study offers novel and somewhat unexpected findings 
that deserve further replication. On one hand, the most rel-
evant life events were the scarcely studied typology of 
major independent noninterpersonal SLEs. On the other 
hand, the most commonly studied typology, dependent 
interpersonal SLEs, were also associated with mental health 
outcomes, but to a much lesser extent than independent 
noninterpersonal SLEs. Last, major independent interper-
sonal SLEs, a typology that includes the most classic SLEs 
(such as death or serious illness of parents and other rela-
tives) seemed irrelevant to the mental health of adolescents, 
with the notable exception of those SLEs related to bullying 
victimization.

The present study also explored the association of SLEs 
with positive aspects of adolescent mental health, such as 
life satisfaction: a core component of subjective well-being 
or happiness (Diener, Suh, Lucas, & Smith, 1999). Although 
this topic is frequently studied in adulthood (see the meta-
analysis: Luhmann, Hofmann, Eid, & Lucas, 2012), only in 
the past few decades has it begun to be more intensely 
explored in adolescents (Bendayan, Blanca, Fernández-
Baena, Escobar, & Trianes, 2013; Huebner, 2004; Ortuño-
Sierra, Aritio-Solana, Chocarro de Luis, Nalda, & 
Fonseca-Pedrero, 2017). Our study confirms that experi-
encing negative events may have a significant impact on 
adolescence life satisfaction, with a moderate effect size 
similar to those reported in other studies (e.g., Ash & 
Huebner, 2001; Chappel, Suldo, & Ogg, 2014; McCullough, 
Huebner, & Laughlin, 2000; Mcknight, Huebner, & Suldo, 
2002; Suldo & Huebner, 2004). However, and as far as we 
know, no previous study has examined the role of different 
types of SLEs on life satisfaction or subjective well-being. 
As expected, we found a similar but inverse pattern of 
results to that for internalizing symptoms. Thus, our data 
suggest that negative experiences that directly affect the 
adolescent, such as independent negative events that young-
sters experience (e.g., health, physical, or financial family 
problems), or that others cause to the adolescent (e.g., being 
bullied or involved in fights), reduce their life satisfaction. 
Conversely, negative experiences that happened to others, 
or those that adolescents perform intentionally (usually 
antinormative and problematic behavior), do not seem to 
affect very strongly in their well-being.

Last, the present study also offers relevant information 
about the externalizing spectrum; more specifically, regard-
ing problems related to aggressivity, antisocial behavior, and 
attention problems. SLEs have been consistently associated 

with these symptoms and disorders (March-Llanes et  al., 
2017), but only a few studies have examined the role of 
dependent–independent and interpersonal–noninterpersonal 
SLEs on externalizing symptoms in adolescents. Rudolph 
et  al. (2000) found, in a reduced sample of clinic-referred 
participants, that the most relevant events for externalizing 
symptoms were the dependent noninterpersonal SLEs for 
both boys and girls, and the dependent interpersonal SLEs 
only for girls. Independent SLEs, both interpersonal and non-
interpersonal, were not associated with externalizing disor-
ders. Our results mostly replicate those findings. Thus, in our 
large sample of nonclinical adolescents, major dependent 
noninterpersonal SLEs (e.g., “Have you had alcohol or drug-
related problems?” or “Have you been expelled from 
school?”) and, to a lesser extent, major dependent interper-
sonal SLEs, presented relevant associations with externaliz-
ing scores. We also found that major independent 
noninterpersonal SLEs were significantly associated with 
externalizing spectrum symptoms, although the effect sizes 
were low to very low.

However, we think that the moderate to strong associa-
tion between dependent SLEs and externalizing symptoms 
found in the present study should be treated cautiously. 
One problem usually leveled at SLE assessment is the pos-
sible confounding of stressors and symptoms of psychopa-
thology, due to similar items appearing in measures of 
both constructs (Grant et al., 2004; Harkness & Monroe, 
2016; Turner & Wheaton, 1997). We believe that this 
drawback especially affects dependent SLEs and external-
izing symptoms. Most dependent SLEs during adoles-
cence refer to interpersonal conflicts, behavioral problems, 
and antinormative behavior (i.e., arguments and fights 
with others, school suspensions, failing a grade, running 
away from home, and legal or drug problems), caused in 
part by personality characteristics of the adolescent. Such 
disruptive and conflictive behavior is also often a core 
symptom of externalizing symptoms, such as aggressivity 
and antisocial behavior (Achenbach & Edelbrock, 1984; 
Young et al., 2009). Although some researchers have opted 
to remove these potentially confounding SLEs from their 
studies, we consider that by doing so a relevant source of 
stress for mental health is omitted. In our opinion, a better 
alternative is to control for personality characteristics that 
underlie both dependent SLEs and externalizing symp-
toms. Specifically, low agreeableness and low conscien-
tiousness personality traits are strongly associated with 
externalizing symptoms and disorders (Mezquita et  al., 
2015; Ruiz, Pardo, & San Martin, 2008), and also with 
dependent SLEs (Shiner, Allen, & Masten, 2017). Thus, 
studies that include the assessment of basic personality 
traits could control for their effect on both SLEs and psy-
chopathology. This is not the case with our study, so this 
would be a first limitation of the present research and an 
interesting line of future work.
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A second limitation, and also related to content issues, is 
that LEIA could be affected by the intracategory variability 
problem, as discussed previously. To overcome this poten-
tial problem, and in accordance with Dohrenwend (2006), 
a refined wording of the few items with lower kappa statis-
tics is desirable. A third limitation is that we did not control 
whether any SLE occurred between the T1 and T2 assess-
ments. A fourth limitation is that our results are restricted 
to a specific type of episodic SLEs, while a systematic 
study of relevant threats during adolescence should include 
other forms of stress, such as chronic SLEs (Kessler, 1997; 
Vrshek-Schallhorn et  al., 2015) or daily hassles (Kanner 
et  al., 1981; Trianes et  al., 2009). However, our findings 
that only major, but not minor, SLEs are associated with 
mental health outcomes may suggest that daily problems 
may be of little importance, at least during adolescence. In 
addition, other important sources of adversity were not 
included in the LEIA because of problems in obtaining 
parental and school board permission, such as life events of 
a sexual nature (i.e., negative sexual experiences, sexual 
harassment, pregnancy, abortion, etc.), negative parenting 
styles, or childhood maltreatment, such as negligence, 
abuse, or family violence (Gershoff, 2002; Gilbert et  al., 
2009; McMaster, Connolly, Pepler, & Craig, 2002; Norman 
et  al., 2012; Repetti, Taylor, & Seeman, 2002; Tolan, 
Gorman-Smith, & Henry, 2006). Hence, if a researcher or 
clinician needs to assess traumatic experiences besides 
acute SLEs, he or she should administer a specific trauma 
history questionnaire in addition to the LEIA. A fifth limi-
tation, linked to the previous one, is that the present study 
only assessed the effects of the SLEs that occurred within 
the past 12 months, and the significant life events experi-
enced more than 12 months ago could also affect the 
respondent. A sixth limitation is that the present study used 
a screening instrument to assess psychopathological symp-
toms, so the results should only be generalized to diag-
nosed mental disorders with caution. A last limitation is 
that the design of the present study was cross-sectional, so 
we have no evidence about the directionality of the rela-
tionship between SLEs and psychopathology. Specifically, 
during adolescence, SLEs may predict, but also may be 
predicted by, externalizing and internalizing spectrum 
symptoms (March-Llanes et al., 2017). The directionality 
of these associations could be better studied with prospec-
tive designs; so future longitudinal studies should be per-
formed to test which types of SLEs are the predictors of 
psychopathology and which types of SLEs are predicted by 
psychopathological symptoms.

To conclude, this study presented the psychometric 
properties of a new checklist to assess SLEs during adoles-
cence. We have tried to follow high-quality standards in the 
assessment of reliability and validity indices, following 
proposals in relevant reviews on the topic. In addition, and 
as far as we know, LEIA is the first SLE checklist to include 

the distinctions of major–minor, dependent–independent, 
and interpersonal–noninterpersonal categories in the vali-
dation process. LEIA showed moderate reliability kappa 
and weighted kappa indices, and elevated agreement. 
Regarding validity indicators, LEIA presented adequate 
evidence of convergent validity, as indicated by its elevated 
associations with the EAV, and criterion validity, according 
to the relationships with psychopathological symptoms and 
life satisfaction. Furthermore, the present study shows the 
relevance of assessing both the number of life events and 
their subjective appraisal, especially in relation to external-
izing and internalizing symptoms, respectively. More 
important than the scoring procedure, however, is the dis-
tinction between different types of SLEs. We found that the 
main predictors of externalizing symptoms were major 
dependent SLEs; whereas major independent noninterper-
sonal SLEs and those major independent interpersonal 
SLEs related to bullying victimization were the main pre-
dictors of internalizing symptoms. Life satisfaction fol-
lowed a similar, though inverse, pattern to that found for 
internalizing symptoms. Thus, our data suggest that not all 
types of proximal SLEs are equally relevant for mental 
health, in line with Vrshek-Schallhorn et  al. (2015), and 
that different types of SLEs may be differentially linked to 
specific psychopathology. We think that these are promis-
ing findings that deserve more research. Consequently, the 
use of instruments that allow these (and other) SLE typolo-
gies to be assessed would be of great interest for the 
advance of research in the field of SLEs and mental (and 
physical) health, but also for clinical settings. Thus, assess-
ing the different types of SLEs that have occurred in the 
past 12 months with the LEIA could help clinicians better 
estimate the risk of developing specific mental disorders in 
adolescents, from 12 to 17 years of age. To sum up, differ-
ent sources of evidence support that the LEIA provide reli-
able and valid scores for the screening of different types of 
SLEs during adolescence in Spain and in a galaxy far, far 
away.
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Abstract: Childhood maltreatment (CM) is associated with increased non-suicidal self-injury (NSSI)
and suicidal behavior (SB), independently of demographic and mental health conditions. Self-Trauma
Theory and Linehan’s Biopsychosocial Model might explain the emergence of Borderline Personality
Disorder (BPD) symptoms as mediators of the association between CM and the risk of SB. However,
little is known regarding such relationships when the exposure is recent for young persons. Here,
we study 187 youths aged 7–17, with or without mental disorders. We explore CM experiences
(considering the severity and frequency of different forms of neglect and abuse), recent stressful
life events (SLEs), some BPD traits (emotion dysregulation, intense anger and impulsivity), and
the risk of SB (including NSSI, suicide threat, suicide ideation, suicide plan and suicide attempt).
We study the direct and mediating relationships between these variables via a structural equation
analysis using the statistical software package EQS. Our findings suggest that youths exposed to
more severe/frequent CM have more prominent BPD traits, and are more likely to have experienced
recent SLEs. In turn, BPD traits increase the risk of SLEs. However, only emotion dysregulation
and recent SLEs were found to be correlated with SB. Therefore, targeted interventions on emotion
dysregulation are necessary to prevent NSSI or SB in children and adolescents exposed to CM, as is
the minimization of further SLEs.
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1. Introduction

Childhood is one of the most sensitive and neuroplastic periods of human devel-
opment, as the stimuli and upbringing experienced during this stage is crucial for the
maturation of brain systems and cognitive functions [1,2]. Early adversities, such as
childhood maltreatment (CM), can be of detriment to neurodevelopment and can disturb
intrapsychic and interpersonal patterns [3,4]. More specifically, when an individual has
experienced multiple, severe and pervasive traumatic events during childhood (complex
trauma), the psychological outcomes are often also multiple and severe. In this regard,
it is not surprising that people with psychiatric disorders and a history of CM represent
a clinically distinct subtype of patients, who have a worse clinical prognosis. They are
characterized by earlier onset, more severe symptoms and comorbidity, the need for a
higher medication dosage, and more frequent and longer hospitalizations [5,6]. Moreover,
it seems that the timing, chronicity and the severity of the CM may play a role in clinical
outcomes [7,8], establishing a dose–response relationship between multiplicity, severity or
frequency of CM exposure on the one hand, and disease outcomes on the other [9,10].

Death by suicide could be one of the most devastating consequences of suffering from
CM. Nowadays, suicide is the leading cause of death among young people (15–29 years
old) in Spain and the second leading cause of death in Europe [11,12]. Throughout the
last year (in the context of COVID-19 pandemic), it seems that suicide attempts began to
increase among adolescents aged 12–17 years, especially in girls [13,14]. Although suicide
is a multifactorial phenomenon, recent systematic reviews that focused on adolescents [15]
and young adults [16] supported the finding that all types of CM are associated with an
increased risk of SB. More specifically, Angelakis et al. [16] performed a meta-analysis
concluding that complex trauma increased 5-fold the risk of suicide attempts in adults.
Moreover, if after their experience of CM, there is an escalation of new stressful life events
(SLEs), an increase in suicidal behavior (SB) might emerge [17]. This aspect could be
especially relevant in stage in life that is as volatile as adolescence, during which brain
regions associated with impulse control are still undergoing development [18].

Experts have also found higher rates of non-suicidal self-injury (NSSI), suicide ideation
and other SB among individuals who have suffered CM [16,19]. NSSI is behavior that is
not intended to result in the death of the individual and is often related to attempts to
temporally alleviate overwhelming negative emotion or to a form of self-directed anger [20].
NSSI and SB can occur in the same individual [21]. In fact, a review on this topic proposes
an integrated model with specific testable predictions about this link [22]. Some experts
support the idea that NSSI is specifically associated with the transition from suicidal
thinking to action in adolescents [23], and it is one of the main predictors of suicide
attempts [24]. Thus, it is important to assess a broad spectrum of risk of SB, across the
entire range it encompasses, from NSSI, suicide ideation, suicide threat and suicide plans
to suicide attempts [25].

Nevertheless, there is a major gap in the literature regarding the mechanisms un-
derlying the relationship between CM and SB risk, especially concerning young popula-
tions [26,27]. In this regard, a comprehensive theory was provided by Myers and colleagues
to provide an understanding of the myriad self-damaging behaviors observed in individu-
als exposed to CM [28]. This model, called the Self-Trauma Model, proposes that complex
trauma results in the maladaptive development of the following three primary capaci-
ties: affect regulation, identity, and interpersonal relatedness [29]. Consequently, when
the individual with a history of CM is confronted with new stressful circumstances, she
or he may be unable to rely on these internal resources and may resort to maladaptive
tension-reducing behaviour, such as aggression, substance abuse, risky sexual behaviour,
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self-injury or SB. Complementarily, Linehan’s Biopsychosocial Model proposed that person-
ality dysfunctions emerge when there is a biological predisposition (impulsivity followed
by heightened emotional sensitivity) combined with an emotionally invalidating form of
caregiving, CM being one of the most severe forms of emotional invalidation [30]. From a
neuropsychological perspective of suicide risk, Allen et al. [31] proposed emotional dysreg-
ulation as a “multi-final common pathway” through which disparate diatheses (including
CM) operate to influence varied adverse clinical outcomes.

In fact, some studies in an adult population have already described that the Self-
Trauma Model provides support for the emergence of Borderline Personality Disorder
(BPD) symptoms (affective dysregulation, identity problems or paranoia), a significant
mediator of this relationship between CM and risk of SB [32]. Moreover, there seems
to be a dose–effect relationship whereby the greater the exposure to early adversities,
the more severe the Personality Disorders (PDs) [33], with increasing disturbances in the
functioning of aspects of the self and interpersonal dysfunction across various contexts and
relationships, such as a high risk of NSSI or SB. Therefore, considering that individuals
with BPD are almost 14 times more likely to report a history of CM [27] and present higher
rates of NSSI and SB [34,35], it would be interesting to consider, especially in the young
population, BPD traits as possible mediators between CM and the risk of SB [30].

The diagnosis of PDs in childhood and in adolescence remains controversial [36,37]
and many clinicians are reluctant to apply such diagnoses in younger individuals [38].
Nevertheless, previous research demonstrates that a considerable proportion of individuals
with BPD traits prior to the age of 19 continue to manifest those symptoms for up to
20 years (from 14% to 40%) and that such traits at a young age predict long-term deficits
in functioning [39]. Furthermore, considering that personality traits that increase the
likelihood to risky behaviours are found in the general population, especially during
adolescence, the use of a continuum of PD traits could be more effective. For instance,
some authors support the claim that the traits most frequently exhibited by those who meet
the criteria for BPD are emotion dysregulation, intense anger, impulsivity, and indirect
aggression [40–42]. Along these themes, the literature shows that CM leads to experiences
of chronic emotion dysregulation that might provide the basis of impairment and further
exposure to trauma, as well as potentiating NSSI [43] and suicide ideation and suicide
attempts [44]. In fact, emotion dysregulation is widely reported to be a transdiagnostic link
between CM with general psychopathology [45,46].

To summarise, prior research focused on the mediating role of BPD traits in the
association between CM and risk of SB, rarely included children and adolescents. In this
study, we are particularly interested in elucidating the relationship between some BPD
traits (emotion dysregulation, intense anger and impulsivity) and the risk of SB during
the important life-cycle transition that is adolescence. In addition, we aim to assess CM
experiences and disease outcomes carefully in an approach based on a continuum of
severity, dispensing of classification dichotomies that fail to reflect the complexities of
reality. We hypothesize that youths with more severe CM experiences manifest higher
levels of related BPD traits and are less capable of buffering the impact of negative SLEs.
Thus, BPD traits and SLEs mediate the correlation between CM and risky mental states or
behavior, such as NSSI or SB (see Figure 1).



J. Clin. Med. 2021, 10, 5293 4 of 18

J. Clin. Med. 2021, 10, x FOR PEER REVIEW 4 of 18 
 

 

 

Figure 1. Our hypothesized model consisted of the following direct relationships: CM predicts BPD traits and is also 

related with recent SLEs and SB. Moreover, recent SLEs and BPD traits mediate the correlation between CM and SB. In 

turn, BPD traits are associated with exposure to recent SLEs and thereby also indirectly predict risk of SB. 

2. Material and Methods 

2.1. Participants 

A total of 187 children and adolescents aged 7 to 17 years participated in our multi-

centre study of the psychoneurobiological consequences of CM (EPI_young_stress pro-

ject) [47]. Of these participants, 116 had been diagnosed with a current psychiatric disor-

der and 71 were healthy controls (see Table 1). Psychopathology was ascertained using 

the Spanish version of the Schedule for Affective Disorders and Schizophrenia for School-

Age Children: Present and Lifetime Version DSM-5 (K-SADS-PL-5) [48,49]. In order to 

better characterize the sample, the main diagnosis was later classified into the following 

dimensions: attention-deficit/hyperactivity disorder, affective disorders, trauma and 

stress-related disorders, anxiety disorders, behavioural disorders, psychotic disorders 

and eating disorder (see Table 1). Youths with a current psychopathology were recruited 

from six child and adolescent psychiatry departments in Spain. The healthy controls were 

recruited at the University of Barcelona or psychiatric centres via advertisements, primary 

healthcare centres, schools and other community facilities. The recruitment period lasted 

from April 2016 to March 2020. The exclusion criteria for all participants included the di-

agnosis of an autism spectrum disorder, an eating disorder with BMI < 18.5, intellectual 

disability (IQ < 70), current drug dependence, not being fluent in Spanish, extreme prem-

ature birth (<1500 g), head injury with loss of consciousness, and severe neurological or 

other pathological conditions (such as epilepsy, cancer or autoimmune diseases). 

Details of the assessment of the subjects have been reported elsewhere [47]. Briefly, 

all the participants and their parents/legal guardians were interviewed separately, face to 

face, by a trained psychologist or psychiatrist to obtain sociodemographic data, and their 

medical and psychiatric history, and to explore their CM history.  

The study was approved by the Ethical Review Board of each participating hospital 

and university. Families were explicitly informed of the voluntary nature of the study, 

their rights, and the procedures, risks and potential benefits involved. Written consent 

was required from all parents or legal guardians; the children provided written assent 

after the nature of the procedure had been fully explained. 

  

Figure 1. Our hypothesized model consisted of the following direct relationships: CM predicts BPD traits and is also related
with recent SLEs and SB. Moreover, recent SLEs and BPD traits mediate the correlation between CM and SB. In turn, BPD
traits are associated with exposure to recent SLEs and thereby also indirectly predict risk of SB.

2. Material and Methods
2.1. Participants

A total of 187 children and adolescents aged 7 to 17 years participated in our multicen-
tre study of the psychoneurobiological consequences of CM (EPI_young_stress project) [47].
Of these participants, 116 had been diagnosed with a current psychiatric disorder and 71
were healthy controls (see Table 1). Psychopathology was ascertained using the Spanish
version of the Schedule for Affective Disorders and Schizophrenia for School-Age Children:
Present and Lifetime Version DSM-5 (K-SADS-PL-5) [48,49]. In order to better characterize
the sample, the main diagnosis was later classified into the following dimensions: attention-
deficit/hyperactivity disorder, affective disorders, trauma and stress-related disorders,
anxiety disorders, behavioural disorders, psychotic disorders and eating disorder (see
Table 1). Youths with a current psychopathology were recruited from six child and adoles-
cent psychiatry departments in Spain. The healthy controls were recruited at the University
of Barcelona or psychiatric centres via advertisements, primary healthcare centres, schools
and other community facilities. The recruitment period lasted from April 2016 to March
2020. The exclusion criteria for all participants included the diagnosis of an autism spec-
trum disorder, an eating disorder with BMI < 18.5, intellectual disability (IQ < 70), current
drug dependence, not being fluent in Spanish, extreme premature birth (<1500 g), head
injury with loss of consciousness, and severe neurological or other pathological conditions
(such as epilepsy, cancer or autoimmune diseases).

Table 1. Demographic and clinical descriptive data of our sample (n = 187).

Variables Value

Age—mean (Sd) [range] 13.62 (2.59) [7–17]

Sex Female—n (%) 108 (58%)

Male—n (%) 79 (42%)

Ethnicity European—n (%) 154 (82%)

Others a—n (%) 33 (18%)

Socioeconomic status (SES) b—mean (Sd) [range] 40 (18) [8–66]

Current psychiatric diagnosis status Without current psychiatric diagnosis—n (%) 71 (38%)

With current psychiatric diagnosis—n (%) 116 (62%)
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Table 1. Cont.

Variables Value

Primary psychiatric diagnosis dimensions:

ADHD c—n (%) 30 (26%)

Affective disorders—n (%) 29 (25%)

Trauma and stress-related disorders—n (%) 19 (16%)

Anxiety disorders—n (%) 15 (13%)

Behavioural disorders—n (%) 13 (11%)

Psychotic disorders—n (%) 7 (6%)

Eating disorders—n (%) 3 (3%)
a Other ethnicities were: Latin American (66%), Maghrebin (16%), sub-Saharan (9%), and others (9%). b SES is based on the Hollingshead Four-Factor
Index of socioeconomic status (Hollingshead, 1975); higher scores reflect higher SES. c ADHD, attention-deficit/hyperactivity disorder.

Details of the assessment of the subjects have been reported elsewhere [47]. Briefly,
all the participants and their parents/legal guardians were interviewed separately, face to
face, by a trained psychologist or psychiatrist to obtain sociodemographic data, and their
medical and psychiatric history, and to explore their CM history.

The study was approved by the Ethical Review Board of each participating hospital
and university. Families were explicitly informed of the voluntary nature of the study,
their rights, and the procedures, risks and potential benefits involved. Written consent was
required from all parents or legal guardians; the children provided written assent after the
nature of the procedure had been fully explained.

2.2. Measures and Final Scores
2.2.1. Childhood Maltreatment (CM)
CM Assessment

According to the recommendations of the National Child Traumatic Stress Network
(NCTSN) [50], some key steps for conducting a comprehensive evaluation of complex
trauma include the assessment for a wide range of traumatic events, and the gathering
of information using a variety of techniques (clinical interviews, standardized measures,
and behavioural observations) and a variety of perspectives (that of the child, caregivers,
teachers, other providers, etc.). Thus, in this study, the participants and their parents/legal
guardians were evaluated by trained psychologists by means of an exhaustive interview
following the criteria of the instrument “Tool for assessing the severity of situations in
which children are vulnerable” (TASSCV) [51] (available online in Spanish); and adolescents
who were older than 12 answered self-reports such as the short version of the Childhood
Trauma Questionnaire (CTQ-SF) [52] and the Childhood Experience of Care and Abuse
Questionnaire (CECA-Q2) [53], while participants aged 7–11 answered an adapted ad-hoc
hetero-administered questionnaire (for details see Supplementary Material in Marques-
Feixa, 2021 [47]). Finally, reports from social services or teachers were reviewed by trained
psychologists where applicable. After this, considering the information from the different
sources, clinicians filled in a summary table, based on TASSCV criteria, regarding different
forms of CM perpetrated by caregivers or other adults. Both confirmed (with clear evidence
of a CM history) and suspected (if significant signs of neglect or abuse appeared during
the evaluation) subjects were included. For the present report, data concerning five main
types of CM were included in our analysis, which are emotional neglect, physical neglect,
emotional abuse, physical abuse and sexual abuse. In our sample, 94 participants (50%)
reported CM. Figure 2 shows the overlap of these CM subtypes. Additionally, clinicians
assigned a severity and a frequency value to each subtype of CM, rated on a 4-point
Likert scale, following TASSCV criteria. Specifically, for each subtype of CM, the severity
was coded as low (1), moderate (2), severe (3) or extreme (4); while the frequency of CM
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exposure was coded according to whether it occurred once (1), sometimes (2), often (3) or
frequently (4).
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CM had rarely been exposed to only one type of CM. The form of CM that most often occurred in isolation was emotional
neglect, accounting for 20% of the youths exposed to CM (although 94% of participants exposed to CM reported emotional
neglect). Only 6% of the youth with a history of CM reported in isolation physical neglect, physical abuse or sexual abuse.
Meanwhile, 74% of the individuals reported multiple forms of CM. Specifically, 16% reported four CM subtypes: emotional
neglect, physical neglect, emotional abuse, and physical abuse. Furthermore, 12% of the children and adolescent exposed to
CM manifested having suffered all five forms of CM, including sexual abuse.

CM Score

Assessing the experiences of CM on a continuum spectrum allows for a more complete
and accurate understanding of the CM experiences suffered by each participant, beyond a
simple presence/absence classification. Thus, a CM score was created by considering the
severity and frequency of the CM: for each CM subtype, the reported severity (from 1 to 4)
was multiplied by the reported frequency (from 1 to 4), to obtain a score for each subtype
from 1 to 16. Finally, to obtain a global CM score, the five subtype scores were summed,
thus obtaining a total CM score for each participant ranging from 0 (absence of CM) to 80
(for reports of extreme and frequent CM in all the subtypes) (see Figure 3). This CM score
was included in our subsequent analysis.
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2.2.2. Borderline Personality Disorder (BPD) Traits
BPD Trait Assessment

We explored BPD traits in our sample using two different questionnaires: the Trait
Emotional Intelligence Questionnaire (TEIQue) and Child Behaviour Checklist 6–18, (CBCL).
On the one hand, the TEIQue test provides comprehensive coverage of facets of child per-
sonality relating to emotions (adaptability, addictive disposition, emotion expression,
emotion perception, emotion regulation, low impulsivity, peer relations, self-esteem and
self-motivation) [54]. More specifically, the short form of the TEIQue for children an-
swered by parents/guardians (TEIQue-CSF) was administered to our sample, which
includes 36 short statements that the participant responds to on a 5-point Likert scale
(1 = completely disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = agree
completely) [55,56]. Secondly, the CBCL is an inventory for parents of the Achenbach
System of Empirically Based Assessment (ASEBA) School-Age Forms and Profiles, which
assesses the competencies, behavioural and emotional problems in children and adoles-
cents aged 6 to 18 years [57,58]. The original questionnaire contains 113 items with three
response options (0 = not true, 1= somewhat or sometimes true, 2 = very true or often true).

BPD Trait Score

In order to obtain BPD trait scores for all the participants, ten items from the TEIQue-CSF
and eight from the CBCL were selected (see Table 2). Previously, the TEIQue-CSF scores
were recoded as comparable with CBCL scores (1–2 = 0, 3 = 1, 4–5 = 2). According to
the literature [59] and by reference to psychiatrists who were questioned, we chose items
related to constructs that seem to be especially relevant in patients with BPD, including
dysregulation and low levels of emotional control (such as affective instability, intense
anger and impulsivity). To identify the relationship between items and the underlying
empirical structure, we performed an exploratory factor analysis (EFA) of the principal
axes with varimax rotation using SPSS. The Kaiser-Meyer-Olkin (KMO) value was 0.916,
indicating the adequacy of the sampling. A parallel analysis (Monte Carlo PA software)
suggested a three-factor structure for the BPD traits (see Table 2). A content analysis
of the items revealed that one factor referred to the affective instability and difficulties
of understanding and managing emotions. Therefore, this factor was named “emotion
dysregulation”. The second factor concerned the behaviour associated with irritability,
inappropriate/explosive anger and trouble controlling such anger, and was named “intense
anger”. The third factor included items that relate to impulsivity of actions, and was named
“impulsivity”. The three-factor composite scores were extracted (as continuous regression
scores) to be used as main BPD traits. The internal consistency can be seen in Table 2.

Table 2. Borderline personality trait scores.

Borderline Personality
Disorder Traits Item Original Test (Item) Loading Factor Cronbach Alpha

Emotion Dysregulation

She/he can’t find the right words to
tell others how she/he feels TEIQue-CSF (29) 0.720

0.804

She/he is often confused about the
way she/he feels TEIQue-CSF (33) 0.711

She/he feels great about her/himself TEIQue-CSF (4) −0.641

Refuses to talk CBCL (65) 0.625

It’s easy for her/him to understand
how she/he feels TEIQue-CSF (16) −0.618

Often, she/he is not happy with
her/himself TEIQue-CSF (12) 0.578

She/he is not good at controlling the
way she/he feels TEIQue-CSF (27) 0.530
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Table 2. Cont.

Borderline Personality
Disorder Traits Item Original Test (Item) Loading Factor Cronbach Alpha

Intense Anger

Stubborn, sullen or irritable CBCL (86) 0.845

0.915

Temper tantrums or hot temper CBCL (95) 0.790

Sulks a lot CBCL (88) 0.758

Whining CBCL (109) 0.752

Sudden changes in mood or feelings CBCL (87) 0.710

Argues a lot CBCL (3) 0.667

She/he often feels angry TEIQue-CSF (5) 0.587

Impulsivity

She/he thinks very carefully before
she/he does anything TEIQue-CSF (26) −0.846

0.853
Many times, she/he doesn’t think

before she/he does something TEIQue-CSF (13) 0.806

Impulsive or acts without thinking CBCL (41) 0.716

Usually, she/he thinks very carefully
before she/he talks TEIQue-CSF (36) −0.715

Note: CBCL: Child Behavior Checklist 6-18. TEIQue-CSF: Short form of the Trait Emotional Intelligence Questionnaire for children
answered by parents/guardians.

2.2.3. Recent Stressful Life Events (SLEs)

The Life Events Inventory for Adolescents (LEIA) is a validated Spanish checklist
used to screen for SLEs that occurred in youths in the last year [60]. Here, we used this
instrument to assess 75 negative SLEs, including a loss or serious illness, family difficulties
(financial, legal, divorce, moving address, etc.), peer problems (fights, losing a friend,
breakup, etc.), academic problems (change of school, expulsion, repeating a year, etc.)
and bullying or victimization, among others. The instrument showed an adequate level
of reliability and good validity [60]. To avoid any interference in the main outcomes of
the study, two items from the LEIA relating to one’s own mental psychopathology were
excluded (“Have you suffered from any psychological or psychiatric problem?” and “Have
you had any alcohol or drug-related problems?”). The LEIA “quantity score” (calculated
by adding up the total SLEs (0–73)) was used in this study.

2.2.4. Risk of Suicidal Behavior (SB)
Risk of SB Assessment

Since K-SADS-PL5 includes a section addressing suicide, which assesses past and
current self-injurious thought and behaviour, after the interview the researchers reported
information about the presence/absence of the following constructs: NSSI, suicide ideation,
suicide threat, suicide plans and suicide attempts. In our sample 63 participants (33%)
manifested some form of risk of SB (see Table 3 for details).

Risk of SB Score

The five suicide constructs previously described were considered to increase the risk
of an SB score. We verified the relationships and underlying empirical structure between
the five items by applying EFA with Varimax rotation via SPSS. The KMO measure of the
sampling adequacy was 0.833. An inspection of the eigenvalues and screen plots suggested
only one factor to be a variable. Thus, a single factor was included in main analyses as a
continuous variable named “risk of SB”.
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Table 3. Main variables studied.

Variable Value

CM Absence (n, %) 93 (50%)

Presence (n, %) 94 (50%)

Types of CM: Emotional neglect (n, %) 84 (44%)

Physical neglect (n, %) 43 (23%)

Emotional abuse (n, %) 49 (26%)

Physical abuse (n, %) 50 (27%)

Sexual abuse (n, %) 28 (15%)

CM total score—mean (Sd) [range] 9.50 (14.26) [0—66]

Recent SLEs Total SLEs—mean (Sd) [range] 6.60 (5.77) [0—25]

BPD trait score Emotion dysregulation—mean (Sd) [range] 0.00 (1.0) [−1.96–2.91]

Intense Anger
mean (Sd) [range] 0.00 (1.0) [−1.89–2.26]

Impulsivity
mean (Sd) [range] 0.00 (1.0) [−2.28–2.15]

SBs Absence (n, %) 124 (67%)

Presence (n, %) 63 (33%)

Subtypes ofSBs: Non-suicidal self-injury
(NSSI) (n, %) 48 (26%)

Suicide ideation (n, %) 45 (24%)

Suicide threat (n, %) 33 (18%)

Suicide plans (n, %) 18 (10%)

Suicide attempt (n, %) 30 (16%)

Risk of SB score—mean (Sd) [range] 0.0 (1.0) [−0.58–2.63]

Note: BPD: borderline personality disorder. CM: childhood maltreatment. SBs: suicidal behaviours. SLEs: stressful life events.

2.3. Statistical Analysis

We analysed the descriptive statistics using SPSS version 26 (IBM, Chicago, IL, USA).
Figure 2 was created through the use of R statistical software through the Euler diagram
package. To identify relationships in our hypothesized model, we tested a path analysis
model (see Figure 1) using the statistical software package EQS 6.1 [61]. Mardia’s coefficient
was calculated to assess overall normality. As the model was non-normal, we used the
Satorra-Bentler robust indexes [61]. To evaluate the model’s goodness-of-fit (capacity
to reproduce the data), several indices were reported, including the Satorra-Bentler Chi-
Square, Comparative fit index (CFI), Bollen’s fit index (IFI), McDonalad’s fit index (MFI) and
the Root Mean Square Error of Approximation (RMSEA). Using standard criteria [62,63],
values higher than 0.90 in CFI, IFI and MFI, and values lower than 0.08 in RMSEA, were
considered as an acceptable model fit. As we needed to respecify the initial model, we
used the Lagrange multiplier test (which provides information on what types of new
associations could be included in the model) and the Wald test (indicating which fixed
parameters or constraints might be released), according to Bentler [61]. The threshold
applied for the Lagrange and Wald tests was p < 0.05. In addition, in order to compare
the better fit of the two competing models, a Standardized Mean-square-Residual (SRMR)
value was explored. When the SRMR value is found to be considerably small, the model
fits the data well regardless of the other measures of fit. To compare the magnitude of each
variable to predict the outcome, standardized regression coefficients were included in the
arrows of path diagram (Figure 4).
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3. Results

The descriptive data of the main variables included in the analysis can be seen in
Table 3. Of the 94 participants with a history of CM, 79 (84%) have a current psychiatric
disorder and 15 (16%) do not. Of the subjects without CM, 37 (40%) have a current
psychiatric diagnosis and 56 (60%) do not have a psychiatric disorder. Since this is a cross-
sectional study with a perspective of continue variables, the case/control differentiation
was not included. Due to missing information for some of the main variables, the data
obtained from nine subjects were excluded from the analysis, resulting in a final sample of
178 subjects. The attrition analysis showed no significant differences in sociodemographic
factors when comparing the participants who were excluded and the subjects who were
included in the path analysis.

The goodness-of-fit statistics showed that the initial model (see Figure 1) was almost
overfitted (χ2 (3) = 2.636, p = 0.45, CFI = 1.00, IFI = 1.00, MFI = 1.00, RMSEA < 0.001). Hence,
we decided to respecify the model. We generated an alternative model, according to the
Wald test, and excluded the direct effect of CM on the risk of SB and the direct effect of
intense anger and impulsivity on the risk of SB.

The alternative model fitted the data similarly to the initial model (χ2 (3) = 2.172,
p = 0.53, CFI = 1.00, IFI = 1.00, MFI = 1.00, RMSEA < 0.001). Thus, we also explored the
SRMR fitting statistic. According to Bentler (2006), when we compare two competing
models, the one with lower SRMR should indicate the best fitting model [61]. The SRMR
suggests that the best model was the respecified one, since the SRMR value of the initial
model was 0.030, while that of the respecified model was 0.021. Therefore, this was used
as our final model. As can be seen in Figure 4, CM had a significant positive correlation
with BPD traits (emotion dysregulation (ß (0.004) = 0.345, p < 0.00001), intense anger
(ß (0.005) = 0.263, p < 0.001) and impulsivity (ß (0.005) = 171, p = 0.009). Additionally, CM
increased the risk of SLEs over the last year (ß (0.031) = 0.367, p < 0.00001). In turn, BPD
traits are associated with higher SLE exposure (emotion dysregulation (ß (0.369) = 0.210,
p < 0.001), intense anger (ß (0.367) = 0.259, p < 0.0001) and impulsivity (ß (0.333) = 0.244,
p < 0.0001). However, only emotion dysregulation (ß (0.064) = 0.360, p < 0.00001) and recent
SLEs (ß (0.013) = 0.419, p < 0.00001) showed a significant correlation with SB. This model
explained 40% of the variance in the risk of SB.
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4. Discussion

The present study examines the impact of CM on the risk of SB in a young population,
exploring the mediating role of BPD traits and SLEs during the previous year. According
to our results, emotional dysregulation and recent SLEs may indirectly help to explain
the links between CM and the risk of SB (including NSSI, suicide threat, suicide ideation,
suicide plan and suicide attempts).

On the one hand, in line with Self-Trauma Theory [28], it seems that CM (specifi-
cally, complex trauma characterized by multiple, severe and pervasive traumatic events)
affects core personality domains in the early stages of life. It is hypothesised that CM may
impact personality by altering the way we perceive and interpret the world around us,
consequently affecting the way we respond to and manage future stressful situations [32].
From Linehan’s Biopsychosocial Model, BPD may begin with early biological vulnerabil-
ity, expressed initially as impulsivity and followed by heightened emotional sensitivity,
potentiated across development via environmental risk factors that give rise to more ex-
treme emotional, behavioural, and cognitive dysregulations [29]. Specifically, as previous
studies report, our findings show that CM increases the emergence of some maladaptive
personality traits typically associated with BPD, such as emotion dysregulation [64], intense
anger [65] and impulsivity [66]. Additionally, the emergence of other maladaptive person-
ality dimensions has been reported in the literature, such as self-criticism [67] interpersonal
difficulties [64], reduced agreeableness or openness to experience, and increased neuroti-
cism [68]. Consequently, these types of learned adaptations could lead to a large range of
dysfunctional coping behaviours over time, such as greater exposure to destructive risks
(aggression, substance abuse, delinquency, risky sexual behaviour, and also SB or NSSI).
Furthermore, it seems that a greater personality disturbance in those who attempt suicide
seems to be associated with repeated SB [69].

In this regard, in our study, only emotion dysregulation appears as a BPD trait associ-
ated with SB. This is in accordance with a recent review of an adult population [70]. The
study suggested that previous experiences of trauma should always be included as a main
moderator in the association between the regulation of one’s emotions and suicide ideation
or SB [70]. According to the neuroscience-based literature, CM might dysregulate neurobi-
ological mechanisms involved in the stress response early in life, which may influence the
ability to regulate emotions, resulting in reduced available internal resources to manage
and respond effectively to new SLEs [47,71]. However, genetic and environmental protec-
tive factors could also lead to resilience and explain why not all people who experience
such difficult starts in life experience such lifelong disability. In fact, a recent longitudinal
study, based on adult psychiatric inpatients, also supports that CM was unrelated to SB,
suggesting poor emotional response inhibition (a proposed behavioral marker of emotional
dysregulation) as a predictor of SB [72].

Unlike other studies, the present study found intense anger and impulsivity to not be
directly associated with SB [73]. Varied results have been found in past studies about this
complex relationship [31]. However, the present study also agrees that emotion regulation
is an importance mechanism to understand general psychopathology [46]. In fact, an
inadequate emotion regulation has been associated with a wide range of both internalizing
and externalizing disorders [74]. On this basis, our study adopted a transdiagnostic
approach, including a wide range of mental health problems.

On the other hand, our findings also suggest that children and adolescents with higher
severity/frequency of CM are more likely to experience new SLEs, thereby supporting a
tendency towards revictimization [45]. Moreover, we found that the aggregation of recent
SLEs are significant predictors (and indeed the main ones) of a risk of SB. Hence, the
present study favours the Sensitivity–Stress Hypothesis, which states that the experience
of numerous SLEs in a short period of time triggers psychopathology [75]. In addition,
according to Allen et al. [25], the three BPD traits evaluated (emotion dysregulation, intense
anger and impulsivity) positively correlated with exposure to further SLEs. Thus, we also
offer confirmation of the Stress Generation Hypothesis of SLEs [75]. This hypothesis, first
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expounded by Hammen [76], proposes that some psychological characteristics (especially
those related to psychopathology) could function as significant predictors of SLEs. Overall,
the present study supports the existence of a self-reinforcing cycle between maladaptive
traits or psychopathology and exposure to stress [75].

It is important to highlight that adolescence is a life-cycle transition and a sensitive
period that often triggers overwhelming and impulsive responses to a changing environ-
ment. Therefore, youths who have been maltreated or neglected may be prone to easily
triggered trauma memories that potentially bring with them great emotional pain in new
circumstances—which, in the absence of sufficient emotional regulation skills, may lead
the youth to engage in behaviour that reduces awareness of extreme distress, such as NSSI
or SB. Interestingly, Angelakis [16] propose that while children may present high rates
of suicide ideation, it is not until adolescence that SB appears. In fact, the transition to
suicide attempts among adolescents with suicide ideation or NSSI may also be predicted
by other variables such as cannabis and other illicit drug abuse, sleep problems and a
lower extraversion score [23]. Thus, it would be interesting to evaluate subjects based on
a continuum, ranging from suicide ideation to suicide attempts, during childhood and
adolescence. Furthermore, considering the dose–response effect reported in the literature,
a more trait-specific approach based on the multi-dimensional nature of PDs could be
more useful when studying young populations [77]. Indeed, predictive personality traits
in the general population, which have not yet been diagnosed or treated by mental health
services, could prove useful to reducing the likelihood of risky behaviours.

4.1. Clinical Implications

Given that we did not find a direct association between CM and the risk of SB,
the presence of mediators, such as emotion dysregulation or SLEs, provides a greater
margin for intervention, thereby allowing clinicians to work on these intermediate and
modifiable traits. Firstly, targeting psychotherapy towards emotion dysregulation soon
after trauma (rather than prioritizing other aspects such intense anger or impulse control)
would improve victims’ lives and reduce the risk of further traumatization and, ultimately,
decrease the risk of SB. Secondly, it is important to consider recent SLEs in youths who
have a CM history to prevent NSSI or SB [78,79]. Moreover, it is crucial to highlight that
traumatized youth, although they may present other associated psychiatric disorders, often
manifest disturbances in their self-organization, severe emotion dysregulation, and high
levels of guilt, shame, self-harm and interpersonal problems. Thus, they require specific
forms of intervention [80–83].

4.2. Limitations and Future Directions

Certain limitations of this study should be borne in mind. First, the present study is
cross-sectional, so we cannot infer any directionality from the data. Only well-controlled
longitudinal studies reveal whether the directions of the associations tested are real or
spurious [84]. In addition, the study of BPD traits relied exclusively on questionaries
designed to assess other variables, so we created a proxy for the main BPD features such
as emotional dysregulation, intense anger and impulsivity, which did not allow for the
analysis of other BPD traits. Additionally, we cannot discount the influence of genetically
transmitted temperamental factors that may also influence BPD features and increase
vulnerability to stress [85]. Similarly, other variables can also increase the risk of SB, such
as associated mental disorders, family and socio-cultural environment or the absence of
social support [73].

Furthermore, we did not include the nature of SLEs in this study. In this regard,
some authors suggest that there is an association between particular stressor subtypes and
suicide ideation or SB [86]; so, for future studies, it would be interesting to assess whether
a particular type of SLE increases the risk of SB (e.g., SLEs with a dependent/independent
nature, interpersonal or none, perpetrated by peers, or other) [17]. In addition, for distal
and proximal stress factors that predispose individuals to experience problems with the
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regulation of their affective/cognitive or social experiences, it would be interesting to
consider social learning. This may lead to self-injury over other means of self-regulation,
especially in young individuals.

For future studies it would be interesting to include indirectly harmful behaviour
(e.g., alcohol and substance use), since these patters commonly co-occur with directly self-
injurious behaviour, and it may be useful to consider them on a continuum of self-harm
behaviour. Finally, the overlap in symptomatology between different PDs, especially in
younger individuals, creates a boundary problem for clinicians when making differential
diagnoses. Thus, when planning appropriate and effective interventions, a more trait-
specific approach based on different dimensions might be more useful than applying
a dichotomous classification of PDs, widening the gap between those just above the
diagnostic threshold and those at subclinical levels [87].

5. Conclusions

It is well understood that CM is a highly complex phenomenon that affects the
individual systemically. Furthermore, it constitutes a major risk factor for the development
of a large range of mental disorders, including suicide ideation, NSSI or other forms of
SB. A better understanding of the mechanisms that give rise to the risk of SB, especially
in children and adolescents, may have the potential to guide the development of more
efficient preventative treatments and interventions. In this regard, the present study
provides support for the clinical use of gathering information on specific BPD traits, such
as emotion dysregulation, intense anger and impulsivity in youths with adverse childhood
experiences. Our findings may suggest that, to prevent suicide ideation, NSSI and SB
in young people proximally exposed to CM, it would be crucial to target interventions
against emotion dysregulation and to reduce, as far as possible, their exposure to new
SLEs. Additional longitudinal investigations are required to confirm this hypothesis. In
any case, interventions with children and adolescents exposed to CM who manifest BPD
traits requires commitment from parents, a well-coordinated medical team, and a coherent
treatment schedule.
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ABSTRACT  

Background: Children and adolescents exposed to childhood maltreatment (CM) show an 
increased risk of psychiatric morbidity. The new Complex Post-Traumatic Stress Disorder 
(CPTSD) diagnosis of the ICD-11 captures the heterogeneity and complexity of clinical 
outcomes observed in subjects exposed to early relational trauma. This study aims to explore 
CPTSD symptomatology of youth exposed to CM and its association with clinical outcomes, 
considering the impact of CM subtypes and the age of exposure. 

Methods: 187 youth aged 7-17 were studied (116 with current psychiatric disorder and 71 
healthy controls). Different types of CM were evaluated following TASSCV structured interview 
criteria. CPTSD symptomatology was explored by a confirmatory factor analysis, considering 
four subdomains: stress post-traumatic symptoms, emotion dysregulation, negative self-concept 
and interpersonal problems. Youth’s current and past clinical outcomes were also explored. 

Results: Youth exposed to CM (with or without current psychiatric disorders) showed greater 
internalizing, externalizing and other symptomatology, worst premorbid adjustment and 
poorest overall functioning. Patients exposed to CM reported more psychiatric comorbidity, 
CPTSD symptomatology, greater polypharmacy prescription and earlier onset of illegal drug 
abuse. Secondary analyses showed that different subtypes of CM and developmental period of 
exposure have a differential impact on all CPTSD subdomains. 

Conclusion: CM negatively affects the mental health of children and adolescents with diverse 
psychiatric diagnosis, although alterations are also present in healthy subjects. The inclusion of 
the CPTSD diagnosis in mental disorders manuals should increase the implementation of early 
specific relational trauma interventions, improving victims’ lives and reducing the risk of worse 
clinical outcomes.  

KEYWORDS: childhood maltreatment (CM), complex trauma, Complex PTSD (CPTSD), age 
of CM exposure, poor outcomes, internalizing, externalizing, youth psychopathology. 

INTRODUCTION 

Exposure to childhood adverse experiences 

might predispose individuals to an increased 

vulnerability to develop different 

psychiatric disorders, soon after traumatic 

experiences but also throughout lifespan 

(Heim et al., 2010; Scott et al., 2010; Teicher 

and Samson, 2013). Indeed, adverse 

childhood experiences are associated with 

up to 45% of all childhood onset psychiatric 

disorders and with around 30% of later-

onset non-specific psychiatric disorders 

(Green et al., 2010). Furthermore, the 

evidence suggests that the psychological 

outcomes observed may depend upon the 

nature, timing, chronicity and severity of the 

adverse experiences (Hughes et al., 2017; 

Jonson-Reid et al., 2012). 

Although childhood maltreatment (CM) is 

considered a severe problem worldwide, with 

remarkably high prevalence rates (Akmatov, 

2011), a noteworthy number of cases remain 

unreported, since victims are typically reluctant 

to disclose their CM experiences (Radford et 

al., 2011). In addition, clinicians often report 

not being sufficiently prepared to capture and 

adequately respond to these situations or 

revelations. For that reason, trauma histories 

remain unnoticed for many years, leading to 

misdiagnosis that cause noticeable stress in 

victims, since they are catalogued with 

diagnostic labels which are not sufficient to 

support the person with an integrative and 

holistic view. 

Recent studies estimated that 70% of the 

world's population has experienced at least one 
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traumatic event (Kessler et al., 2017). Some 

people, after suffering or witnessing a 

terrifying event characterized for being 

intense and acute (defined as Trauma with 

capital T, e.g., serious injury accidents, 

sexual violence or witnessing of death), may 

experience post-traumatic symptoms, such 

as unwanted and upsetting memories or 

flashbacks, avoidance of any reminder of 

the event, as well as various mood and 

functional impairments (APA: American 

Psychiatric Association, 1980). However, 

numerous clinicians soon realized that the 

Post-traumatic Stress Disorder (PTSD) 

diagnosis did not quite fit in explaining the 

complex symptoms expressed by people 

exposed to severe prolonged, multiple or 

repeated traumatic events (Van der Kolk 

and Najavits, 2013). In this regard, complex 

trauma (also named interpersonal trauma or 

little “t” trauma) refers to multiple traumatic 

events of a long-lasting, invasive and 

primarily interpersonal nature, of which 

escaping is difficult or impossible, since they 

usually arise as a result of close relationships 

(e.g., neglect, child abuse or intimate 

domestic violence) (Cook et al., 2012). The 

literature on this topic highlights the wide-

ranging and long-lasting consequences of 

complex trauma, which interfere with 

child’s ability to form a secure attachment 

and alter many aspects of child’s 

development that rely on this primary 

source of safety, stability and the formation 

of a sense of self (De Bellis and Zisk, 2014). 

In fact, according to official data, after 

exposure to complex trauma, the 

percentage of youth who develop PTSD is 

low since most of them meet criteria for 

many other diagnoses (Jaffee, 2017).  

In this regard, in 1992, Herman introduced 

the concept of Complex-PTSD (CPTSD) 

(Herman, 1992) and Van der Kolk (2005) 

also proposed the concept Complex 

Developmental Trauma to refer the particular 

effects of relational trauma in children, 

highlighting the diagnostic problem of these 

youths who often received inaccurate 

diagnoses. Although in the last decades many 

investigations of trauma-related symptoms 

demonstrated different empirical CPTSD 

models (Cloitre et al., 2013; Karatzias et al., 

2017; Knefel et al., 2015), this diagnosis was 

not recognized in the last version of DSM-5 

(APA, 2013). However, the World Health 

Organization (WHO) finally recognized 

CPTSD as a diagnostic entity distinct from the 

PTSD, and it will appear in the latest version 

of the ICD-11 manual (WHO, 2019). Briefly, 

CPTSD has been defined as the presence of 

the three domains of classic PTSD (traumatic 

re-experiencing, avoidance of traumatic 

reminders and hypervigilance), along with 

three self-organization disturbances (SOD): 

emotional dysregulation, negative self-concept 

and interpersonal problems. Nevertheless, 

studies addressing CPTSD in child and 

adolescent populations are still scarce (Elliott 

et al., 2021; Haselgruber et al., 2021; Sachser et 

al., 2017; Villalta et al., 2020).  

This new approach may elucidate and improve 

diagnoses and treatments in patients with CM 

history, especially of those who have been 

primarily treated for other comorbid 

psychiatric disorders with poor outcomes. In 

fact, different studies support that adult 

psychiatric patients with a history of CM show 

a distinct ecophenotype characterized by an 

earlier onset, worse symptom severity and 

comorbidity, the need for higher medication 

dosage, increased suicidal behaviours, and 

more frequent and longer hospitalizations 

(Read et al., 2005; Teicher and Samson, 2013). 

It could be hypothesized that this worse 

prognostic could be due to the self-

organization disturbances (SOD) described by 
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the new CPTSD diagnosis. Furthermore, it 

is of great interest to explore whether the 

nature of CM (e.g., neglect versus abuse; 

and physical versus emotional or sexual) 

and the developmental period of exposure 

may produce differential alterations on 

brain development and CPTSD 

subdomains. Elucidating these mechanisms 

may enhance the development of new target 

interventions for children and adolescents 

with mental health problems and CM 

history.   

The aims of this study have been designed 

in order to answer the following questions: 

Aim I: Do youths with a history of CM, 

regardless of whether they have a 

psychiatric diagnosis, show higher 

internalizing, externalizing and other 

symptomatology and worst global 

functioning? Have youths with CM a more 

severe symptomatology, higher diagnostic 

comorbidity, more drug prescriptions, and 

earlier onset of illegal drug use?  

Aim II: Is the new CPTSD diagnosis 

present in children and adolescents with 

other psychiatric disorders with a CM 

history? Specifically, (a) do all CM subtypes 

(emotional neglect, physical neglect, 

emotional abuse, physical abuse and sexual 

abuse) increase the symptomatology of 

CPTSD? and (b) Is the developmental stage 

in which CM takes place relevant to the 

manifestation of each CPTSD subdomain? 

MATERIALS AND METHODS 

Participants 

The sample was recruited as a part of a 

cohort study exploring the psycho-neuro-

biological consequences of CM 

(EPI_young_stress project), carried out 

from April 2016 to March 2020. 

Participants were 187 children and adolescents 

aged 7-17 years: 116 were diagnosed with a 

current psychiatric disorder and 71 were 

healthy controls (see Table 1). Healthy 

controls were recruited via advertisements, 

primary healthcare centers, schools and other 

community facilities. Youths with a current 

psychiatric diagnosis were recruited from six 

child and adolescent psychiatry departments in 

Spain (inpatients, outpatients and partial 

programs). Due to the complex and 

heterogeneous symptomatology observed in 

people exposed to trauma during nurture, our 

study adopted a transdiagnostic approach, 

including a wide range of mental health 

problems. The exclusion criteria for all 

participants included the diagnosis of an 

autism spectrum disorder, underweight 

anorexia nerviosa, intellectual disability (IQ < 

70), current drug dependence (not abuse), not 

being fluent in Spanish, extreme premature 

birth (<1500 g), head injury with loss of 

consciousness, and severe neurological or 

other pathological conditions (such as 

epilepsy, cancer or autoimmune diseases).  The 

Ethical Review Board of each hospital and 

university involved in the project approved 

this study. Further details about the nature of 

the study have been described elsewhere 

(Marques-Feixa et al., 2021b). 

Assessment measures 

Sociodemographic and anthropometric 

The interview package comprised basic 

demographic information, including 

socioeconomic status (SES) based on the 

Hollingshead Four-Factor Index of SES 

(Hollingshead, 1975). Developmental stage 

was assessed using the Tanner staging 

questionnaire (Morris and Udry, 1980) and 

participants were later classified as either 

children (Tanner stages 1–3) or adolescents 

(Tanner stages 4–5). 
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Childhood maltreatment (CM) experiences 

To assess features of CM, we used the 

instrument "Tool for assessing the severity 

of situations in which children are 

vulnerable” (TASSCV), which is a semi-

structured interview that has been validated 

by professionals working in child and 

adolescent care in Spain. This instrument is 

detailed elsewhere (Marques-Feixa et al., 

(2021b) and available online in Spanish 

(CARM, 2012). For the present report, data 

concerning five main types of CM were 

included: emotional neglect, physical 

neglect, emotional abuse, physical abuse 

and sexual abuse. The timing of exposure to 

each CM subtype was later classified as 

experienced (absence/presence) during 

early childhood (0-5 years), school-aged 

childhood (6-12 years) or adolescence (13-

17 years). Additionally, since assessing the 

history of CM on a continuum spectrum 

allows a more complete understanding of 

participants’ complex trauma, a CM-score 

was created. Thus, for each CM subtype, the 

reported severity (from 1 to 4) was 

multiplied by the reported frequency (from 

1 to 4), obtaining a final CM-score for each 

participant ranging from 0 (absence of CM) 

to 80 (extreme and frequent CM in all the 

subtypes) (see Figure 1). 

Internalizing and externalizing symptomatology 

(CBCL) 

The Child Behavior Checklist 6–18 (CBCL) 

is a parent-reported inventory, which 

assesses the competencies, behavioral, 

emotional and social problems in children 

and adolescents aged 6 to 18 years 

(Achenbach and Rescorla, 2001; Lacalle 

Sistere et al., 2014). The CBCL scores 

comprise several subscales. In the present 

study, we included the following scales: 

Internalizing, Externalizing and Others, 

encompassed in a Total problems score. 

Premorbid adjustment and general functioning 

The Premorbid Adjustment Scale (PAS), 

which evaluates the degree of achievement of 

different developmental goals, includes rating 

scales about five domains of functioning:  

sociability and withdrawal, peer relationships, 

scholastic performance, adaptation to school 

and social-sexual aspects of life (Cannon-

Spoor et al., 1982). The PAS included in the 

present study covers two periods of 

development: childhood (up to age 11) and 

early adolescence (12 to 15).  

The global level of functioning and 

impairment was measured by the Children’s 

Global Assessment Scale (CGAS) (Shaffer et 

al., 1983). CGAS provides a single score (1-

100), based on a clinician’s assessment of a 

variety of aspects related to a child's 

psychological and social functioning 

(adaptation at school and at home, social life, 

hobbies, self-confidence, aggressiveness, 

autonomy, emotional distress, etc.). 

Current psychiatric diagnostics and clinical outcomes 

Present and lifetime psychopathology was 

ascertained using the Spanish version of the 

Kiddie-Schedule for Affective Disorders and 

Schizophrenia for School- Age Children 

Version DSM-5 (K-SADS-PL-5) (APA, 2013; 

De la Peña et al., 2018).  

Psychiatric diagnoses of each participant, both 

currently and throughout lifespan, were 

reported by clinicians (or confirmed by 

caregivers in control subjects). The number of 

diagnoses obtained during lifetime was coded 

as “lifetime psychiatric diagnosis” (ranged 

from 0 to 7). The total number of current 

psychiatric disorders of each participant was 

called “Psychiatric comorbidity” (ranged from 

0 to 5). Additionally, information about 

current prescribed psychiatric medication was 

collected (labeled as antipsychotics, 

antidepressants, anxiolytics, mood stabilizers, 
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psychostimulants or others). Besides the 

dichotomized variable of “use of psychiatric 

drugs” (absence/presence), the term 

“polypharmacy” was included as the 

combined use of psychiatric drugs from 

different classes, calculated according to the 

sum of six types of psychotropic drugs 

prescribed daily. Moreover, first age of use 

of any illegal drug was extracted from K-

SADS-PL5.  

Complex post-traumatic stress disorder (CPTSD) 

symptomatology 

Since CPTSD is a psychiatric diagnosis 

recently included in ICD-11 and, at the time 

of the current study, there was not a valid 

and reliable instrument for CPTSD, 

additional analyses were performed to 

obtain a proxy of these symptomatology 

(details in supplementary material). Briefly, 

following ICD-11 criteria, in the present 

study 28 items from two different measures 

were collected as a proxy of CPTSD (14 

items for PTSD and 14 items for SOD). For 

detailed information about the 

questionnaires used and statistics of the 

confirmatory factorial analysis (CFA), see 

supplementary material. In summary, to 

clarify the CPTSD multidimensional 

structure and examine the internal and 

external validity of the construct, a 

Confirmatory Factor Analysis (CFA) was 

conducted using the statistical software 

package EQS 6.1 (Bentler, 2006). Finally, 

the model created with an excellent fit was 

the 4-factor first order, which includes the 

following domains: PTSD, emotional 

dysregulation, negative self-concept and 

interpersonal problems.  

Statistical analysis 

Statistical analyses were performed using 

SPSS version 26 (IBM, Chicago, IL, USA). 

Student’s t test for continues variables and 

chi-square test (χ2) for categorical variables 

were performed to compare cases and controls 

regarding demographic variables, CM history 

and CPTSD symptomatology (Table 1).  

To explore our first aim, hierarchical 

regression analyses were performed to study 

the impact of CM-score in global functioning, 

symptomatology and clinical variables. Two 

levels were introduced as predictor variables: i) 

first level included: development stage, age, sex 

and SES, and ii) second level included the CM-

score. Externally observed variables were 

considered as outcomes (PAS, CGAS, CBCL, 

lifetime psychiatric diagnosis, current 

psychiatric comorbidity, polypharmacy and 

first age of illegal drug use). To explore the 

differences in psychiatric drug prescription 

(absence/presence) predicted by CM-score, 

logistic regression analyses were conducted, 

also including as predictors the development 

stage, age, sex and SES.   

To explore our second aim, an additional 

regression path was conducted to study the 

association between different forms of CM, 

periods of the exposure of each CM subtype, 

and CPTSD symptomatology. The four 

domains extracted for CPTSD (PTSD, 

emotional dysregulation, negative self-concept 

and interpersonal problems) were entered into 

the hierarchical regression analyses as 

outcomes. The predictive variables introduced 

in the first level were development stage, age, 

sex and SES. Then, CM variables (CM-score 

and CM subtypes (absence/presence of 

physical neglect, emotional neglect, emotional 

abuse, physical abuse, sexual abuse)) were 

introduced in the second level of the 

regression. Finally, we performed separated 

analyses introducing in different CM subtypes 

the absence/presence on each developmental 

period (0-5 years, 6-12 years, 13-17 years) in 

the second step. Due to the small percentage 

of CM experiences referred by control 
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participants (n=15), the statistics of the 

impact of CM and the period of exposure in 

CPTSD symptoms in this subgroup are 

detailed in supplementary material. 

RESULTS 

In our sample, 94 participants (50%) 

reported CM. Figure 1 shows the overlap of 

these CM subtypes. Participants with a 

current psychiatric disorder had lower SES, 

more CM experiences and increased 

CPTSD symptomatology compared to 

control subjects (see Table 1 for further 

details). 

Aim I: CM, symptomatology and poor 

clinical outcomes and functioning 

As can be seen in Table 2, patients exposed 

to CM showed worse premorbid 

adjustment before 11 years, which was 

maintained until adolescence. However, 

controls with CM history showed a worse 

premorbid adjustment only from 

adolescence on (12-15 years). The CGAS 

analysis indicated that participants with 

severe CM history (both cases and 

controls), showed a worst global 

functioning. 

Our results indicate that between 12% and 

15% of the general symptomatology 

assessed by CBCL was directly explained by 

CM history. Specifically, participants with 

psychiatric disorders exposed to CM 

showed statistically significant increased 

internalizing, externalizing and other 

symptomatology when compared with 

those without CM. Interestingly, similar 

results were obtained in the healthy control 

group, revealing that, although they did not 

fulfil diagnostic criteria for mental 

disorders, those with CM history showed 

statistically significant increased 

internalizing, externalizing and other 

symptomatology. 

Furthermore, youth with worst CM history 

showed an increased number of different 

lifetime psychiatric diagnoses. Additionally, in 

cases, having a higher CM-score increased the 

number of current psychiatric comorbidity. 

Although there was not an effect of CM on 

psychiatric drugs intake (Wald = .371, p =.54; 

Exp (B) = 1.010, 95% CI (0.978, 1.044)), an 

increase of polypharmacy was observed in 

youth exposed to CM, consuming up to four 

different families of psychotropic. Results also 

showed an earlier age of onset of illegal drug 

use (cannabis in all subjects) in youth cases 

exposed to CM. 

Aim II a: CPTSD symptomatology in subjects with 

psychiatric disorders exposed to CM 

The second regression analyses explore the 

impact of CM on CPTSD domains (Table 3; 

control’s data reported in supplementary 

material). Participants with current psychiatric 

disorders with greater CM-scores showed 

significantly higher punctuations in all CPTSD 

subdomains: PTSD symptoms, emotion 

dysregulation, negative self-concept and 

interpersonal problems. Particularly, all CM 

subtypes increased the probability of suffering 

from all CPTSD subdomains. Exceptionally, 

physical neglect and sexual abuse did not 

increase the risk of emotional dysregulation 

(see Table 3 and Figure 2).  

Aim II b: The impact of developmental stage of CM 

exposure in CPTSD symptomatology: infancy, 

childhood or adolescence 

The stage of development (0-5 years, 6-12 

years or 13-17 years) in which CM subtypes 

occur might have a main effect in CPTSD 

subdomains (see Table 3 and Figure 2). The 

only CM subtype that constantly remains 

harmful, regardless of the developmental stage 

in which it occurs, is emotional neglect. 

Moreover, regarding PTSD symptomatology 

subdomain, physical neglect affects only if it 
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occurs during the first 5 years of life. In 

contrast, although physical, emotional and 

sexual abuse affect during all developmental 

periods, physical abuse is especially 

devastating if it occurs in the first 5 years of 

development, emotional abuse is especially 

critical during childhood (6-12 years) and 

sexual abuse when it occurs from age 6 to 

17.  

Regarding SOD subdomains, emotional 

neglect and abuse, and physical abuse had a 

strong impact on the emotional 

dysregulation, without detecting any 

particular stage of sensitivity during 

development. Neither physical neglect nor 

sexual abuse showed a significant impact on 

this domain. Secondly, regarding the 

negative self-concept, all subtypes of CM 

had a strong effect. Specifically, physical 

neglect appears to be of greater risk when it 

occurs during the first five years of life. 

However, no effects were found for a 

specific development stage of exposure in 

other CM subtypes (emotional neglect, 

emotional abuse, physical abuse and sexual 

abuse). Finally, all subtypes of CM 

produced disturbances on interpersonal 

problems. Physical neglect and emotional 

neglect produced interpersonal problems 

regardless of the age of exposure, while 

physical abuse especially affected when it 

occurred between 0-5 years, and emotional 

and sexual abuse when they occurred during 

childhood (6-12 years). 

DISCUSSION 

The present study demonstrates that CM 

experiences increase the expression of 

psychiatric symptomatology in a dose-

response effect and worsen the global 

functioning of children and adolescents, 

independently of their current diagnostic 

status. Our findings also reinforce ICD-11’s 

new diagnosis of CPTSD in youth with 

psychiatric disorders exposed to CM, as a 

useful label to detect underlying SOD of great 

relevance for the prognosis. 

Regarding our fist aim, this study shows that, 

both for cases and control subjects, CM is 

associated with all types of symptomatology: 

internalizing (anxious-depressive and 

somatization), externalizing (behavioral 

disorders, aggressiveness, impulsiveness) and 

other (thought disturbances, social difficulties 

and attention problems).  

This is in line with previous literature 

supporting that early maltreatment is a 

transdiagnostic risk factor that increases from 

2 to 10-fold the risk for a wide range of mental 

disorders (Heim et al., 2010; Scott et al., 2010; 

Vachon et al., 2015). Furthermore, an increase 

in the number of lifetime and current 

psychiatric diagnoses has been detected in all 

participants with CM, highlighting the 

difficulty of clinicians to fit within 

conventional diagnostic boundaries in exposed 

youth. Thereby, CM might be a nonspecific 

amplifying factor that would “tip the balance” 

of inherited genetic susceptibilities for 

internalizing or externalizing spectra (Teicher 

and Samson, 2013). These findings also reveal 

that youth with CM, who do not still fulfil 

diagnostic criteria, already show greater global 

symptomatology than their non-exposed 

peers, bringing to light the importance of 

establishing preventive measures prior to 

psychiatric disorders onset. This highlights the 

relevance of training health professionals in 

the detection of CM and in intervention 

strategies focused on the aftermath of 

relational trauma.  

As other authors point out, psychiatric patients 

with CM history might be the most resistant to 

conventional treatments and might present the 

worst outcomes (Lippard and Nemeroff, 2020; 

Teicher and Samson, 2013). This could be 
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already observed in both child and 

adolescent population, since this study 

shows that youth with CM history 

(especially those with more overlapping, 

severity and chronicity of CM) are 

characterized by having an earlier onset of 

worst premorbid adjustment, a worst global 

functioning and greater current psychiatric 

comorbidity compared to those without 

CM history. This is in agreement with the 

dose-response relationship between 

multiplicity of exposure to CM and disease 

outcomes that has been previously 

described (Anda et al., 2006; Janssen et al., 

2004). Interestingly, our study also suggests 

that suffering CM does not determine the 

use of psychiatric drugs during treatment, 

but is associated with polypharmacy 

prescription. Thus, young people with a 

history of CM tend to be prescribed more 

drugs from different families when 

compared with other patients without CM, 

which is relevant in pediatric populations 

due to the consequences it may entail on 

their health (Horace and Ahmed, 2015). 

Polypharmacy is probably due to the 

difficulty of psychiatrists to treat the diverse 

and complex symptomatology expressed by 

youth, without being aware that these 

serious symptoms may actually hide the 

origin of their suffering. This would explain 

why psychiatric treatment often does not 

work with these patients, suggesting to 

prioritize the re-processing of complex 

trauma and associated SOD, beyond the 

symptoms or the forms that the expression 

of discomfort takes (Heim et al., 2010).   

According to previous literature, childhood 

abuse, neglect and attachment disturbances 

create a “perfect storm” that can lead 

youths to be flooded with unwanted 

emotions, thoughts, and memories, which 

could lead to a wide range of dysfunctional 

avoidance or destructive behaviors in order to 

cope with distress and regulate their negative 

internal states (substance abuse, aggression, 

delinquency or suicidal behaviors (Briere and 

Scott, 2013; Herman, 1997; van der Kolk, 

2005). In this line, this study supports that one 

of the most common avoidance behaviors 

carried out by adolescents, the illegal drug use, 

might appear earlier in youth exposed to CM. 

Cannabis abuse may be interpreted as an 

attempt to reduce the global internal 

discomfort, as a form of self-medication to 

“anesthetize” suffering. Additionally, that 

would suppose another risk factor for the 

onset of other serious psychopathological 

problems such as psychotic disorders (Forti et 

al., 2019), supporting the beginning of a self-

reinforcing cycle between CM, maladaptive 

personality traits and exposure to new 

stressors or risk factors (Marques-Feixa et al., 

2021a).  

Secondly, the present study demonstrates that 

the four dimensions of the new CPTSD 

diagnosis are present in children and 

adolescents exposed to relational trauma with 

a great disparity of psychiatric disorders 

(behavioral, mood, anxious, psychotic, ADHD 

and others).  These results go in line with the 

literature on this topic, which highlights the 

wide-ranging and long-lasting consequences of 

complex trauma as opposed to a single 

traumatic incident (Brewin et al., 2017; 

Redican et al., 2021). In fact, this new diagnosis 

may remark Self-Trauma Theory (Myers et al., 

2002), which supports that CM affects core 

personality domains, altering the way we 

perceive and interpret the world around us, 

consequently affecting the way we respond to 

and manage future stressful situations (Allen et 

al., 2013). This set of symptoms (SOD) affects 

to essential aspects to live and adapt in society, 

which could underlie the worse global 

functioning previously described. The degree 



Publicaciones 

130 

to which SOD affect survivors’ lives, more 

than PTSD itself, has a direct impact on 

clinical practice, since it facilitates diagnostic 

precision and the design of more 

personalized and effective treatments 

(Cloitre, 2020).  

Finally, we aimed to explore whether the 

different types of CM could have a 

differential impact on the alteration of 

CPTSD domains, also depending of the 

developmental period of exposure (Hughes 

et al., 2017; Jonson-Reid et al., 2012). In our 

sample, emotional neglect seems to be the 

most prevalent CM subtype and contributes 

to all CPTSD subdomains throughout the 

entire development. Taken together within 

the broader CM literature, current findings 

support the notion that emotional violence 

(neglect or abuse) is equally potent, if not 

more, than physical or sexual abuse (e.g., 

(McGee et al., 1997; Spinazzola et al., 2014). 

Although post-traumatic stress 

symptomatology was increased with all CM 

subtypes, the significant effect for physical 

neglect only appears when exposure 

occurred during infancy (0-5 years). Physical 

abuse seems to be detrimental throughout 

development in predicting PTSD, but 

appears to be especially harmful when it 

occurs also during 0-5 years, contrary to 

popular beliefs which state that events 

during first stages of life are less important. 

Interestingly, emotional abuse seems to be 

the type of CM that most explains the 

variability of PTSD symptoms (Hoeboer et 

al., 2021), contrary to the idea that it is more 

linked to sexual or physical abuse (Luthra et 

al., 2009). Besides, emotional abuse is 

especially sensitive to produce PTSD from 

the age of six (6-12 years), when language 

acquisition is already developed, and 

children can understand the meaning of 

hurtful words. As some studies also point 

out, childhood is a sensible stage of 

development for the intimate partner violence, 

considered a subtype of emotional abuse 

(Castro et al., 2017). In contrast, sexual abuse 

seems to be harmful and induce PTSD when 

occurs after 5 years and during adolescence, as 

other studies have previously described 

(Adams et al., 2018). This emphasizes the 

importance of introducing the study of 

developmental stage of CM exposure in 

clinical practice and future research. 

On the other hand, we observed that almost all 

types of CM seem to be associated with SOD 

subdomains. Emotional violence (both neglect 

and abuse) and physical abuse affect the 

individual’s ability to regulate their emotions 

during the entire development. Youths might 

feel emotionally overwhelmed when trauma‐

related distress exceeds their relative ability to 

handle that much situations, and they do not 

have healthy and safe role models to help them 

learn adaptive skills. In addition, physical abuse 

are often unpredictable behaviors from abuser 

caregivers that place the child in a feeling of 

uncertainty, generating also greater emotional 

destabilization. This goes in line with a recent 

meta-analysis which showed a strong 

association between complex trauma and 

emotion regulation difficulties in children and 

adolescents (Villalta et al., 2020). Furthermore, 

difficulties with emotional regulation are also 

associated with a wide range of both 

internalizing and externalizing disorders, 

increasing the risk of suffering from other 

mental health problems (Turton et al., 2021).  

Regarding negative self-concept and 

interpersonal problems, they seem to be 

affected by all forms of CM, early modifying 

the mental representations that the person has 

about himself and the others. Interestingly, 

physical neglect and abuse seem to be sensitive 

during the first 5 years of life, while emotional 

abuse and sexual abuse are sensitive during 
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childhood (6-12 years). In summary, SOD 

reinforce that children can learn adaptations 

to cope with CM, which are useful when 

physical or emotional threats are present, 

but can turn counterproductive as they 

grow up and encounter situations and 

relationships that are safe, producing 

interferences with the capacity to live, love, 

and be loved (Spinazzola et al., 2017). 

Supported by considerable scientific 

evidence (Hyland et al., 2018; Yehuda and 

Wong, 2007), identification of CPTSD is 

important so that people suffering from 

more complex consequences of their 

traumatic experiences can be recognized 

and targeted intervention can be offered in 

order to avoid inaccurate and inadequate 

diagnoses and treatments (Karatzias et al., 

2019). The inclusion of this new diagnoses 

may provide the opportunity to detect and 

focus treatment on the processing of 

complex trauma, instead of being trapped in 

interventions focused on comorbid 

symptomatology that could hide the root of 

the problem (Briere and Hedges, 2010; 

Sachser et al., 2017). In these periods, 

quality interventions can make an important 

difference in shifting the balance between 

risk and protective factors (Chinitz et al., 

2017). 

To interpret the whole picture, we must take 

into account that CM may dysregulate 

neurobiological mechanisms related to the 

stress response which may influence the 

ability to regulate emotions and result in 

reduced neurobiological resources to cope 

with adverse experiences and respond 

effectively (Keding et al., 2021; Marques-

Feixa et al., 2021b). However, genetic and 

environmental protective factors could also 

lead to resilience and explain why not 

everyone who experiences such difficulties 

in early life develop lifelong disabilities. 

The present study has limitations to be 

considered. Firstly, there is a high percentage 

of psychiatric diagnoses in the sample; 

therefore, it has not been possible to study the 

specific interaction between these disorders 

and the history of CM to explore further 

associations. In addition, there is a small 

percentage of resilient youth, defined as 

children with a history of CM but without 

current psychopathology. Exploring the 

presence of other biopsychological protective 

or risk factors, such as the close relationship 

with the aggressor, genetics, temperament, 

parent-child attachment and the support 

received could elucidate their contribution to 

mental health outcomes (Myers et al., 2002). 

This is a cross-sectional study, so, direct 

inference cannot be assumed and longitudinal 

studies would be of great interest to assess the 

evolution of the CPTSD symptomatology. As 

borderline personality disorder (BPD) shares 

similar features to dysfunctions in self-

organization and is commonly associated with 

PTSD, further studies are needed to 

disentangle whether and how CPTSD is 

distinct from PTSD comorbid with BPD 

(Jowett et al., 2020). 

Moreover, the definition of CM is complex, 

while the methods available to evaluate it and 

the criteria for classifying the victims greatly 

differ across different cultures. For that 

reason, is necessary to promote studies of CM 

based on child’s populations, when carrying 

out interventions is still possible. Furthermore, 

as childhood and adolescence are considered 

key developmental periods for emotion 

regulation, self-concept and interpersonal 

abilities, developing a gold standard measure 

adapted to general young populations would 

be of paramount usefulness. In this regard, 

Haselgruber et al. (2020) have recently 

validated the International Trauma 

Questionnaire (ITQ) to asses CPTSD in 
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children and adolescents. However, deeper 

exploratory instruments should be design to 

address complex trauma and CPTSD 

symptomatology in young population.  

CONCLUSIONS  

CM is a highly complex phenomenon that 

affects the individual systemically and is a 

major risk factor for the development of 

dysfunctionality and a huge range of 

psychiatric disorders and comorbidity. The 

present study provides support for the 

clinical utility of gathering information of 

violence and adverse childhood experiences 

to understand the complexity of psychiatric 

symptoms observed in children and 

adolescents exposed to relational trauma.  

The new diagnosis accepted by ICD-11, 

CPTSD, may partly help to explain the 

worse clinical prognostic observed in these 

patients, and may have the potential to 

guide the development of more efficient 

preventive treatments and interventions 

focused on trauma, emotional 

dysregulation, negative self-concept and 

interpersonal problems, which are 

fundamental aspects, especially during 

development.    
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Figure 1. Overlap of CM subtypes in EPI_young_stress cohort. The most common CM subtype was 

emotional neglect (EN), present in 94% of individuals. Noticeably, 74% of individuals reported multiple 

forms of CM, while isolated forms were largely less frequent. Specifically, isolated EN was present in 

20% of participants and only 6% of subjects reported isolated physical neglect (PN), physical abuse (PA) 

or sexual abuse (SA). CM-score is a continuum index considering the severity, frequency and overlapping 

of different types of the history of CM (ranging from 0 to 80). 



 
 

 

Table 1: Sociodemographic, CM and CPTSD symptoms of participants with (cases) and without (controls) current psychiatric disorders. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: CM-score (childhood maltreatment score was calculated adding severity*frequency of each CM subtype, ranging from 0 to 80). 

Family socioeconomic status (SES) raw scores range from 8 to 66, with higher scores reflecting higher SES. p values: *p ≤ 0.05, **p ≤ 

0.01, and ***p ≤ 0.001. 

  

 CASES  
n=116 (62%) 
n (%) / mean (sd) 
[range] 

CONTROLS 
n=71 (38%) 
n (%) / mean (sd) 
[range] 

t/χ2 p d/kappa 

Developmental stage 
(adolescents) 

63 (54%) 30 (42%) 2.561 .110 -0.117 

Age 13.78 (2.37) [7-17] 13.35 (2.92) [7-17] 1.052 .270 -0.166 

Sex (female) 68 (58%) 40 (56%) 0.094 .759 -0.022 

Family socioeconomic 
status (SES) 

35.42 (17.75) [8-66] 48.11 (15.38) [14-66] -5.119 <.001*** 0.751 

Childhood 
maltreatment (CM) 
history 

79 (68%) 15 (21%) 38.879 <.001*** -0.456 

Emotional neglect 73 (63%) 11 (16%) 40.059 <.001*** -0.463 

Physical neglect 41 (34%) 2 (3%) 26.317 <.001*** -0.375 

Emotional abuse 43 (37%) 6 (9%) 18.654 <.001*** -0.316 

Physical abuse 42 (36%) 8 (11%) 13.984 <.001*** -0.273 

Sexual abuse 25 (22%) 3 (4%) 10.385 .001*** -0.236 

CM-score 13.90 (15.79) [0-66] 2.31 (6.82) [0-36] 6.926 <.001*** -0.882 

PTSD score 10.17 (5.41) [0-28] 2.54 (2.67) [0-13] 12.754 <.001*** -1.669 

Emotional 
dysregulation score 

8.74(3.68) [0-14] 4.23 (3.30) [0-12] 8.399 <.001*** -1.274 

Negative concept score 3.47 (2.28) [0-8] 1.07 (1.46) [0-6] 8.691 <.001*** -1.194 

Disturbance 
relationships score 

2.13 (1.77) [0-6] 0.41 (0.77) [0-3] 9.061 <.001*** -1.167 



Table 2: Regression analysis of childhood maltreatment score (CM-score) and premorbid adjustment, global functioning, psychiatric 

symptomatology and other clinical outcomes (comorbidity, polypharmacy and onset of illegal drug use).  

Cases Controls 

95% CI 95% CI 

STEP Effect Beta LL UL t p R2 

(*100) 

Beta LL UL t p R2 

(*100) 

Premorbid adjustment 
0-11 years 1

1 Development stage a -.316 -5.097 -0.379 2.303 .023* 13.2%** -.163 -2.498 1.123 0.758 .451 6.5% 

Age .028 -0.406 0.509 0.224 .823 .284 -0.100 0.508 1.339 .185 

Sex .103 -1.048 2.850 0.917 .361 .055 -0.798 1.263 0.450 .654 

Socioeconomic status -.295 -0.117 -0.026 3.097 .003** -.177 -0.057 0.008 1.484 .142 

2 CM-score .218 0.004 0.116 2.141 .035* 3.8%* .163 -0.036 0.136 1.164 .249 1.9% 

Premorbid adjustment 
12-15 years 2

1 Development stage a -.057 -4.688 3.096 0.407 .685 12.2%* -.262 -6.184 2.094 0.996 .325 6.8% 

Age .026 -0.896 1.106 0.209 .835 .256 -0.593 1.695 0.971 .337 

Sex .031 -3.054 3.906 0.244 .808 -.034 -2.651 2.119 0.225 .823 

Socioeconomic status -.345 -0.203 -0.048 3.221 .002** -.208 -0.129 0.023 1.413 .165 

2 CM-score .248 0.007 0.198 2.138 .036* 4.7* .409 0.064 0.545 2.558 .014* 12.6%* 

Current CGAS 3 

1 Development stage a -.166 -15.541 3.431 1.265 .208 17.7%*** .054 -4.524 5.909 0.265 .792 16.0%* 

Age -.039 -2.130 1.534 0.323 .747 .006 -0.864 0.889 0.028 .978 

Sex -.036 -9.058 6.458 0.332 .740 -.124 -4.555 1.385 1.065 .291 

Socioeconomic status .325 0.151 0.517 3.617 <.001*** .370 0.060 0.247 3.267 .002** 

2 CM-score -.372 -0.644 -0.224 4.101 <.001*** 11.4*** -.361 -0.575 -0.102 2.859 .006** 9.4%** 

CBCL total 4 

1   Development stage a .156 -7.582 27.372 1.123 .264 10.4%* .152 -8.004 18.249 0.779 .439 23.7%*** 

  Age .040 -2.823 3.885 0.314 .754 -.494 -5.059 -0.629 -2.564 .013* 

  Sex .100 -8.120 20.858 0.872 .385 .113 -3.713 11.318 1.011 .316 

  Socioeconomic status -.156 -0.613 0.059 1.635 .105 -.276 -0.537 -0.063 -2.532 .014* 

2 CM-score .374 0.366 1.141 3.861 <.001*** 11.5%*** .454 0.547 1.680 3.928 <.001*** 14.8%*** 



 
 

 

 CBCL Internalizing 4             

1 Development stage a .003 -5.380 5.493 0.020 .984 26.4%*** .448 0.528 8.752 2.254 .028* 20.5%** 

 Age .321 0.411 2.498 2.766 .007** -.595 -1.746 -0.358 3.029 .004** 

 Sex .261 1.210 10.224 2.516 .013* .177 -0.519 4.190 1.557 .124 

 Socioeconomic status -.068 -0.146 0.063 0.781 .437 -.224 -0.149 -0.001 2.019 .048* 

2 CM-score .239 0.041 0.290 2.629 .010** 4.7%** .349 0.076 0.449 2.816 .006** 8.8%** 

 CBCL Externalizing 4             

1 Development stage a .308 .780 15.341 2.196 .030* 8.3% .067 -4.055 5.655 0.329 .743 16.2%* 

 Age -.197 -2.471 0.323 1.525 .130 -.366 -1.563 0.075 1.813 .074 

 Sex -.094 -8.508 3.564 0.812 .418 .106 -1.519 4.041 .906 .368 

 Socioeconomic status -.199 -0.286 -0.006 2.062 .042* -.228 -0.175 0.000 1.997 .050* 

2 CM-score .353 0.130 0.455 3.564 .001*** 10.2%*** .563 0.289 0.687 4.893 <.001*** 22.8%*** 

 CBCL Others 4             

1 Development stage a .058 -4.820 7.306 0.407 .685 4.2% .014 -4.328 4.664 0.074 .941 26.1%*** 

 Age .029 -1.035 1.292 0.219 .827 -.421 -1.603 -0.086 2.224 .030* 

 Sex .091 -3.082 6.970 0.767 .445 -.008 -2.669 2.479 0.073 .942 

 Socioeconomic status -.115 -0.85 0.048 1.161 .248 -.277 -0.186 -0.024 2.583 .012* 

2 CM-score .338 0.092 0.365 3.319 .001*** 9.4%*** .272 0.024 0.440 2.225 .030* 5.3%* 

 Lifetime psychiatric 
diagnosis 5 

            

1 Development stage a -.023 -0.945 0.794 0.173 .863 9.6%* -.035 -0.380 0.324 0.161 .872 5.1% 

 Age .224 -0.018 0.322 1.771 .079 .153 -0.038 0.080 0.714 .478 

 Sex .039 -0.585 0.840 0.354 .724 .086 -0.131 0.270 0.695 .489 

 Socioeconomic status -.172 -0.033 0.001 1.837 .069 -.157 -0.010 0.002 1.306 .196 

2 CM-score .238 0.004 0.045 2.409 .018* 4.7%* .431 0.010 0.041 3.265 .002** 13.4%** 

 Current psychiatric 
comorbidity 6 

            

1 Development stage a -.085 -0.723 0.389 0.596 .553 2.0% NA NA NA NA NA NA 

 Age .147 -0.047 0.168 1.115 .267 NA NA NA NA NA 

 Sex .017 -0.422 0.487 0.142 .887 NA NA NA NA NA 

 Socioeconomic status -.070 -0.015 0.007 0.710 .479 NA NA NA NA NA 

2 CM-score .234 0.002 0.028 2.246 .027* 4.5%* NA NA NA NA NA NA 

              



Note: 95 % CI (95% confidence interval, where LL is the lower limit and UL the upper limit). 
1 Premorbid adjustment scores for children range from 0-24, with higher scores indicating a worse global adjustment. 
2 Premorbid adjustment scores during early adolescence range from 0-30, with higher scores indicating a worse global adjustment. 
3 CGAS: Children’s Global Assessment Scale, provides a single score, between 1 ‘extremely impaired’ to 100 ‘doing very well”. 
4 CBCL: Child Behavioural Check-List scores comprise several subscales: Internalizing (Anxious/Depressed, Withdrawn, Somatic Complaints), Externalizing 
(Rule-Breaking Behaviour and Aggressive Behaviour) and Other symptomatology (Social Problems, Thought Problems and Attention Problems). 
5 Lifetime psychiatric diagnosis lifetime: Total number of different diagnosis received though lifespan (ranged from 0 to 7). 
6 Psychiatric comorbidity: Number of current psychiatric diagnosis (ranged from 0 to 5). 
7 Polypharmacy: considered as multimorbidity use of psychiatric drugs, calculated according to the sum of six types of psychotropic drugs prescribed daily 
(antipsychotics, antidepressants, anxiolytics, mood stabilizers, psychostimulants or others), ranging from 0 to 4. 
8 Age of first use of illegal drugs: In our sample, cannabis was always the first used drug (between 9 and 16 years old). Not sufficient affirmative subjects in 
control group to perform this analysis. 

Polypharmacy 7 

1 Development stage a .048 -0.469 0.670 0.349 .727 9.3%* NA NA NA NA NA NA 

Age .275 0.010 0.230 2.158 .033* NA NA NA NA NA 

Sex -.059 -0.588 0.343 0.523 .602 NA NA NA NA NA 

Socioeconomic status -.063 -0.015 0.007 0.670 .504 NA NA NA NA NA 

2 CM-score .201 0.000 0.027 2.000 .048* 3.3%* NA NA NA NA NA NA 

Age of first use of 
illegal drugs 8 

1 Development stage a .023 -2.627 2.850 0.084 .933 33.4%* NA NA NA NA NA NA 

Age .455 0.117 0.939 2.660 .014* NA NA NA NA NA 

Sex -.360 -3.653 0.768 1.350 .190 NA NA NA NA NA 

Socioeconomic status -.011 -0.041 0.039 0.061 .952 NA NA NA NA NA 

2 CM-score -.457 -0.084 -0.005 2.325 .030* 13.1%* NA NA NA NA NA NA 



Table 3. Regression analyses of the impact of CM (each subtype and period of exposure) on 
CPTSD symptomatology (PTSD, emotional dysregulation, negative self-concept and 
interpersonal problems) in participants with current psychiatric diagnosis 

Cases 

95% CI 

STEP Effect Beta LL UL t p R2 

(*100) 

Outcome: PTSD 

1 Development stage a .159 -0.994 4.444 1.258 .211 23.8%*** 

Age .200 -0.072 0.978 1.711 .090 

Sex .194 -0.107 4.340 1.887 .062 

Socioeconomic status -.089 -0.080 0.025 1.025 .308 

2 CM-score .309 0.046 0.169 3.465 .001*** 7.8%*** 

2.1a      Physical neglect .103 -0.922 3.258 1.108 .270 0.9% 

2.1b          PN 0-5 years .234 0.068 6.156 2.028 .045* 7.1%* 

         PN 6-12 years .029 -2.862 3.588 0.223 .824 

         PN 13-17 years -.123 -5.157 1.150 1.260 .211 

2.2a      Emotional neglect .259 0.963 4.802 2.977 .004** 5.9%** 

2.2b          EN 0-5 years .048 -1.941 3.020 0.431 .667 6.5%* 

         EN 6-12 years .218 -0.393 5.110 1.700 .092 

         EN 13-17 years .045 -2.012 3.009 0.394 .695 

2.3a      Emotional abuse .421 2.867 6.554 5.066 <.001*** 15.0%*** 

2.3b          EA 0-5 years -.098 -4.152 1.461 0.951 .344 13.9%*** 

         EA 6-12 years .488 2.752 8.418 3.909 <.001*** 

         EA 13-17 years -.065 -3.539 1.830 0.631 .529 

2.4a       Physical abuse .290 1.437 5.079 3.547 .001*** 8.2%*** 

2.4b          PA 0-5 years .201 0.012 5.520 1.992 .049* 9.8%** 

         PA 6-12 years .157 -0.806 4.435 1.373 .173 

         PA 13-17 years .013 -2.957 3.391 0.136 .892 

2.5a       Sexual abuse .350 2.386 6.925 4.068 <.001*** 10.4%*** 

2.5b          SA 0-5 years -.141 -12.791 1.320 1.612 .110 9.9%** 

         SA 6-12 years .250 1.188 7.204 2.767 .007** 

         SA 13-17 years .194 0.389 6.108 2.253 .026* 

Outcome: Emotional dysregulation 

1 Development stage a .199 -0.567 3.417 1.419 .159 6.2% 

Age -.217 -0.710 0.059 1.678 .096 

Sex .048 -1.287 1.971 0.416 .678 

Socioeconomic status -.176 -0.074 0.003 1.830 .070 

2 CM-score .225 00.005 0.098 2.206 .030* 4.2%* 

2.1a      Physical neglect .169 -0.258 2.783 1.646 .103 2.4% 

2.1b          PN 0-5 years .230 -0.274 4.324 1.747 .084 3.4% 

         PN 6-12 years -.091 -3.179 1.694 0.604 .547 

         PN 13-17 years .009 -2.482 2.283 0.083 .934 

2.2a      Emotional neglect .200 0.036 2.909 2.033 .045* 3.6%* 

2.2b          EN 0-5 years .059 -1.435 2.309 0.463 .644 2.6% 

         EN 6-12 years -.005 -2.116 2.038 0.037 .971 

         EN 13-17 years .171 -0.647 3.143 1.306 .194 



2.3a      Emotional abuse .217 .124 3.073 2.150 .034* 4.0%* 

2.3b          EA 0-5 years .205 -0.349 4.073 1.670 .098 5.0% 

         EA 6-12 years -.044 -2.562 1.902 0.294 .770 

         EA 13-17 years .126 -1.024 3.206 1.023 .309 

2.4a       Physical abuse .312 0.974 3.652 3.426 .001*** 9.4%*** 

2.4b          PA 0-5 years .151 -0.691 3.436 1.319 .190 8.2%* 

         PA 6-12 years .110 -1.126 2.802 0.847 .399 

         PA 13-17 years .126 -1.029 3.728 1.125 .263 

2.5a       Sexual abuse .098 -.920 2.641 0.958 .340 0.8% 

2.5b          SA 0-5 years -.064 -7.215 3.808 0.613 .541 1.0% 

         SA 6-12 years .109 -1.139 3.559 1.022 .309 

         SA 13-17 years .003 -2.195 2.272 0.034 .973 

Outcome: Negative Self concept 

1 Development stage a .074 -0.880 1.554 0.549 .584 13.3%** 

Age .166 -0.076 0.394 1.338 .184 

Sex .204 -0.063 1.856 1.928 .066 

Socioeconomic status .048 -0.017 0.030 0.525 .600 

2 CM-score .340 0.022 0.077 3.600 <.001*** 9.5%*** 

2.1a      Physical neglect .218 0.116 1.955 2.232 .028* 3.9%* 

2.1b          PN 0-5 years .250 0.027 2.768 2.023 .046* 7.2%* 

         PN 6-12 years .042 -1.233 1.671 0.299 .765 

         PN 13-17 years -.051 -1.764 1.075 0.481 .631 

2.2a      Emotional neglect .268 0.392 2.115 2.885 .005** 6.4%** 

2.2b          EN 0-5 years .070 -0.794 1.459 0.585 .560 5.0% 

         EN 6-12 years .136 -0.631 1.868 0.982 .328 

         EN 13-17 years .097 -0.693 1.588 0.779 .438 

2.3a      Emotional abuse .309 0.574 2.327 3.280 .001*** 8.1%*** 

2.3b          EA 0-5 years .043 -1.079 1.572 0.368 .713 7.7%* 

         EA 6-12 years .234 -0.216 2.461 1.663 .099 

         EA 13-17 years .059 -0.942 1.594 0.510 .611 

2.4a       Physical abuse .289 0.543 2.186 3.294 .001*** 8.1%*** 

2.4b          PA 0-5 years .141 -0.443 2.080 1.287 .201 7.6%* 

         PA 6-12 years .109 -0.674 1.726 0.869 .387 

         PA 13-17 years .122 -0.621 2.286 1.135 .259 

2.5a       Sexual abuse .210 0.105 2.243 2.178 .032* 3.7%* 

2.5b          SA 0-5 years -.089 -4.820 1.802 0.904 .368 3.9% 

         SA 6-12 years .161 -0.277 2.545 1.593 .114 

         SA 13-17 years .116 -0.528 2.156 1.203 .232 

Outcome:  Interpersonal problems 

1 Development stage a .163 -0.386 1.541 1.189 .237 10.6%* 

Age .037 -0.159 0.213 0.293 .770 

Sex .120 -0.359 1.217 1.080 .283 

Socioeconomic status -.131 -0.032 0.005 1.402 .164 

2 CM-score .423 0.027 0.069 4.540 <.001*** 14.7%*** 

2.1a      Physical neglect .206 0.031 1.491 2.066 .041* 3.5%* 

2.1b          PN 0-5 years .162 -0.394 1.807 1.274 .206 5.0% 

         PN 6-12 years .091 -0.795 1.537 0.631 .529 

         PN 13-17 years -.087 -1.605 0.675 0.808 .421 

2.2a      Emotional neglect .264 0.276 1.643 2.785 .006** 6.1%** 

2.2b          EN 0-5 years -.038 -1.029 0.749 0.313 .755 5.7% 



Note: The effect in participants without psychiatric disorders in supplementary material. 

         EN 6-12 years .186 -0.327 1.645 1.325 .188 

         EN 13-17 years .139 -0.398 1.401 1.106 .271 

2.3a      Emotional abuse .407 0.821 2.159 4.417 <.001 14.0%*** 

2.3b          EA 0-5 years .079 -0.666 1.381 0.693 .490 11.9%** 

         EA 6-12 years .314 0.142 2.208 2.256 .026* 

         EA 13-17 years .003 -0.966 0.992 0.0236 .979 

2.4a       Physical abuse .336 0.589 1.876 3.837 <.001*** 11.0%*** 

2.4b          PA 0-5 years .246 0.131 2.089 2.249 .027* 10.9%** 

         PA 6-12 years .068 -0.675 1.188 0.547 .586 

         PA 13-17 years .126 -0.456 1.800 1.182 .240 

2.5a       Sexual abuse .272 0.351 2.019 2.818 .006** 6.3%** 

2.5b          SA 0-5 years -.067 -3.465 .684 0.686 .494 6.9%* 

         SA 6-12 years .261 0.333 2.528 2.586 .010** 

         SA 13-17 years .101 -0.487 1.600 1.058 .292 
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Figure 2: The impact of CM-score (in red), CM subtypes (other colors) and the respectively age of 

exposure on CPTSD subdomains (in grey) in children and adolescents with current psychiatric disorders 

(cases, n=116). At the bottom the figure, it is shown how all types of CM contribute to CPTSD during 

all developmental stages. The bold boxes indicate the stage of development in which each type of CM 

has the greatest impact. PN: physical neglect, EN: emotional neglect, EA: emotional abuse, PA: physical 

abuse, SA: sexual abuse. 
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Supplementary material 

1. Definition of Complex Posttraumatic Stress Disorder (CPTSD)

According to ICD-11, CPTSD includes two sections, PTSD and Self-Organization 

Disturbances (SOD). Specifically, PTSD clusters three types of symptoms: (1) nightmares or 

flashbacks as re-experiencing symptoms; (2) avoidance of internal or external reminders of 

traumatic experience; and (3) hypervigilance or startle reactions as a current sense of threat. 

The second section includes symptoms of three Self-organization domains: (1) hyper- 

(heightened emotional reactions) or hypo-activation (emotional numbing or dissociation) as 

affective dysregulation when confronted with minor stressors; (2) persistent feelings of being 

a failure or worthless as negative self-concept; and (3) persistent feelings of being distant 

from others or having difficulties in maintaining close relationships as disturbances in 

relationships. 

2. Instruments used to assess CPTSD symptomatology and confirmatory factor

analysis

At the time of designing our study, it was not available an instrument to measure CPTSD. 

Thus, we explored a proxy of CPTSD symptomatology using two different questionnaires: 

the Trait Emotional Intelligence Questionnaire (TEIQue) and Child Behaviour Checklist 6–

18, (CBCL) (see Table S1).  

On the one hand, the TEIQue short form for children (TEIQue-CSF), answered by 

parents/guardian, provides comprehensive coverage of child personality facets relating to 

emotion (1). It includes 36 short statements responded on a 5-point Likert scale (1= disagree 

completely, 2= Disagree, 3= Neither agree nor disagree, 4= agree, 5= agree completely) (2,3). 

Six items from this questionnaire were selected to be included in the CPTSD construct (see 

Table S1). Previously, the TEIQue-CSF scores were recoded to be comparable with CBCL 

scores (1-2 =0, 3=1, 4-5=2). On the other hand, CBCL is an inventory for parents of the 

Achenbach System of Empirically Based Assessment (ASEBA) School-Age Forms and 

Profiles, which assesses the competencies, behavioral and emotional problems in children 

and adolescents aged 6 to 18 years (4,5). The original questionnaire contains 113 items with 

three response options (0 = not true, 1= somewhat or sometimes true, 2 = very true or often 

true). Twenty-two items from the CBCL were selected to be included in CPTSD factorial 

analysis. The internal consistency can be seen in Table S1. 

To identify the relationship between the items and the underlying empirical structure, we 

performed a confirmatory factor analysis (CFA) using the statistical software package EQS 

6.1 (6). Mardia’s coefficient was calculated to assess overall normality. As the model was 

non-normal, we used the Satorra-Bentler robust indexes. To evaluate the model’s goodness-

of-fit (capacity to reproduce the data), several indices were reported, including the Satorra-



Bentler Chi-Square, Comparative fit index (CFI), Bollen’s fit index (IFI), McDonalad’s fit 

index (MFI) and the Root Mean Square Error of Approximation (RMSEA). Using standard 

criteria (7,8), values higher than 0.90 in CFI, IFI and MFI, and values lower than 0.08 in 

RMSEA, were considered as an acceptable model fit (see Table S2).  

As we needed to respecify the initial model, according to Bentler (6), we used the Wald test 

and Lagrange multiplier test. Wald test indicate which fixed parameters or constraints might 

be released. Lagrange multiplier test provides information on what types of new associations 

could be included in the model.  

We compared three nested models: A) a unidimensional 1-factor model for CPTSD and two 

multidimensional models; B) a first-order model with four factors (PTSD, emotion 

dysregulation, negative self-concept and interpersonal problems) and, C) a second-order 

model for CPTSD as an overriding construct subtended by previous four factors.  



Table S1: Included items included representing the symptoms of Post-Traumatic Stress 

Disorder (PTSD), and self-organization disturbances characterized by ICD-11’s Complex 

Post-Traumatic Stress Disorder (CPTSD) diagnosis. 

Factor Item Test (item) Loading 

factor 

Cronbach 

alpha 

PTSD 

symptoms 

(F1) 

Intrusion Can’t get his/her 

mind off certain 

thoughts; obsessions 

CBCL (9) .527 .873 

Confused or seems to 

be in a fog 

CBCL (13) .432 

Stares blankly CBCL (80) .349 

Underactive, slow 

moving, or lacks 

energy 

CBCL 

(102) 

.292 

Daydreams or gets 

lost in his/her 

thoughts 

CBCL (17) .279 

Nightmares CBCL (47) .226 

Hears sound or voices 

that aren’t there 

CBCL (40) .216 

Avoidance Withdrawn, doesn’t 

get involved with 

others 

CBCL 

(111) 

.374 

Refuses to talk CBCL (65) .190 

Sense of 

threat 

Worries a lot CBCL 

(112) 

.480 

Fears she/he might 

think or do something 

bad 

CBCL (31) .439 

Nervous, high-strung, 

or tense 

CBCL (45) .368 

Overtired without 

good reason 

CBCL (54) .350 

Fears certain animals, 

situations, or places, 

other than school 

CBCL (29) .220 

Self-

organization 

Emotion 

dysregulation 

(F2) 

Sudden changes in 

mood or feelings 

CBCL (87) .784 .823 

Stubborn, sullen, or 

irritable 

CBCL(86) .573 

She/he gets angry 

very easily 

TEIQue-SF 

(18) 

.454 

She/he is not good at 

controlling the way 

she/he feels. 

TEIQue-SF 

(27) 

.352 



She/he is often 

confused about the 

way she/he feels 

TEIQue-SF 

(33) 

.343 

She/he thinks very 

carefully before 

she/he does anything 

(inverse) 

TEIQue-SF 

(26) 

-.198 

She/he can’t find the 

right words to tell 

others how she/he 

feels 

TEIQue-SF 

(29) 

.181 

Negative 

self-concept 

(F3) 

Feels worthless or 

inferior 

CBCL (35) .622 .738 

Feels or complains 

that no one loves 

him/her 

CBCL (33) .599 

Often, she/he is not 

happy with 

her/himself 

TEIQue-SF 

(12) 

.279 

Feels too guilty CBCL (52) .273 

Disturbance 

relationships 

(F4) 

Feels others are out to 

get him/her 

CBCL (34) .489 .702 

Complains of 

loneliness 

CBCL (12) .474 

Suspicious, 

distrustful 

CBCL (89) .350 

Abbreviations: PTSD = Post-Traumatic Stress Disorder; CBCL= Child Behavior checklist 6-18; 

TEIQue-SF = Trait Emotional Intelligence Questionnaire-Short Form answered by 

parents/guardians 

  



Table S2. Fit indices and model comparison of Complex Post-Traumatic Stress Disorder 

(CPTSD) competing models 

CPTSD models X2 df p BBNNI CFI MFI RMSEA 

A) 1-factor 1st

order

(CPTSD)

664.846 347 <.001 .822 .836 .403 .073 

B) 4-factor 1st

order

(PTSD, ED,

NSC, IP)

345.819 340 .402 .997 .997 .984 .010 

C) 4-factor 2n

order

(CPTSD: PTSD,

ED, NSC, IP)

567.648 341 <.001 .871 .883 .523 .062 

Abbreviations: BBNNI= Bentler-Bonett nonnormed fit index; CFI = comparative fit index; MFI = 

Mcdonald’s fit index; RMSEA = root-mean-square error of approximation; CPTSD = Complex 

Post-Traumatic Stress Disorder symptoms; PTSD = Post-Traumatic Stress Disorder symptoms; ED: 

emotional dysregulation; NSC=negative self-concept; IP= interpersonal problems. 



Table S3. Regression analysis of the impact of CM (each subtype and period of exposure) on CPTSD symptomatology (PTSD, 

emotional dysregulation, negative self-concept and interpersonal problems) in participants with (cases) and without (controls) current 

psychiatric diagnostic 

Cases Controls 

95% CI 95% CI 

STEP Effect Beta LL UL t p R2

(*100) 

Beta LL UL t p R2

(*100) 

Outcome: PTSD 

1 Development stage a .159 -0.994 4.444 1.258 .211 23.8%*** .310 -0.558 3.887 1.496 .140 13.6%* 

Age .200 -0.072 0.978 1.711 .090 -.520 -0.852 -0.102 2.538 .014* 

Sex .194 -0.107 4.340 1.887 .062 .080 -0.844 1.701 0.672 .504 

Socioeconomic status -.089 -0.080 0.025 1.025 .308 -.163 -0.068 0.012 1.406 .165 

2   Maltreatment score .309 0.046 0.169 3.465 .001*** 7.8%*** .314 0.020 0.225 2.395 .020* 7.1%* 

2.1a      Emotional neglect .259 0.963 4.802 2.977 .004** 5.9%** .272 -0.003 3.986 1.995 .050* 5.1%* 

2.1b          EN 0-5 years .048 -1.941 3.020 0.431 .667 6.5%* .312 -1.735 6.948 1.200 .235 6.4 

         EN 6-12 years .218 -0.393 5.110 1.700 .092 -.036 -5.123 4.577 0.113 .911 

         EN 13-17 years .045 -2.012 3.009 0.394 .695 -.011 -3.099 2.909 0.063 .950 

2.2a      Physical neglect .103 -0.922 3.258 1.108 .270 0.9% .330 1.485 9.052 2.782 .007** 9.3%** 

2.2b          PN 0-5 years .234 0.068 6.156 2.028 .045* 7.1%* .561 3.773 14.135 3.454 .001*** 14.0%** 

         PN 6-12 years .029 -2.862 3.588 0.223 .824 NA NA NA NA NA 

         PN 13-17 years -.123 -5.157 1.150 1.260 .211 -.318 -14.138 -0.104 2.028 .047* 

2.3a      Emotional abuse .421 2.867 6.554 5.066 <.001*** 15.0%*** .309 0.575 5.302 2.483 .016* 7.6* 

2.3b          EA 0-5 years -.098 -4.152 1.461 0.951 .344 13.9%*** .540 2.136 10.233 3.054 .003** 13.2%* 

         EA 6-12 years .488 2.752 8.418 3.909 <.001*** -.487 -10.196 -0.972 2.421 .018* 

         EA 13-17 years -.065 -3.539 1.830 0.631 .529 .301 0.217 7.689 2.115 .038* 

2.4a       Physical abuse .290 1.437 5.079 3.547 .001*** 8.2%*** .225 -0.103 3.872 1.895 .063 4.6% 

2.4b          PA 0-5 years .201 0.012 5.520 1.992 .049* 9.8%** .337 0.093 6.866 2.054 .044* 9.7% 

         PA 6-12 years .157 -0.806 4.435 1.373 .173 .065 -2.133 3.283 0.424 .673 

         PA 13-17 years .013 -2.957 3.391 0.136 .892 -.233 -11.108 0.667 1.773 .081 



2.5a       Sexual abuse .350 2.386 6.925 4.068 <.001*** 10.4%*** -.110 -4.590 1.692 0.922 .360 1.1% 

2.5b          SA 0-5 years -.141 -12.791 1.320 1.612 .110 9.9%** .012 -7.391 7.918 0.069 .945 1.7% 

         SA 6-12 years .250 1.188 7.204 2.767 .007** -.056 -6.290 4.497 0.332 .741 

         SA 13-17 years .194 0.389 6.108 2.253 .026* -.126 -8.290 2.595 1.040 .302 

Outcome: Emotional dysregulation 

1 Development stage a .199 -0.567 3.417 1.419 .159 6.2% .131 -1.553 3.280 0.714 .478 32.6%*** 

Age -.217 -0.710 0.059 1.678 .096 -.550 -1.029 -0.213 3.042 .003** 

Sex .048 -1.287 1.971 0.416 .678 .084 -0.828 1.939 0.802 .425 

Socioeconomic status -.176 -0.074 0.003 1.830 .070 -.327 -0.113 -0.026 3.199 .002** 

2   Maltreatment score .225 00.005 0.098 2.206 .030* 4.2%* .276 0.021 0.244 2.378 .020* 5.5%* 

2.1a      Emotional neglect .200 0.036 2.909 2.033 .045* 3.6%* .409 1.644 5.717 3.610 .001*** 11.4%*** 

2.1b          EN 0-5 years .059 -1.435 2.309 0.463 .644 2.6% .221 -1.954 6.511 1.076 .286 17.2%*** 

         EN 6-12 years -.005 -2.116 2.038 0.037 .971 .003 -4.705 4.753 0.010 .992 

         EN 13-17 years .171 -0.647 3.143 1.306 .194 .346 0.844 6.702 2.575 .012* 

2.2a      Physical neglect .169 -0.258 2.783 1.646 .103 2.4% .081 -2.749 5.925 0.732 .467 0.6% 

2.2b          PN 0-5 years .230 -0.274 4.324 1.747 .084 3.4% -.031 -6.686 5.472 0.200 .842 1.7% 

         PN 6-12 years -.091 -3.179 1.694 0.604 .547 NA NA NA NA NA 

         PN 13-17 years .009 -2.482 2.283 0.083 .934 .154 -3.991 12.475 1.030 .307 

2.3a      Emotional abuse .217 .124 3.073 2.150 .034* 4.0%* .299 .949 6.040 2.742 .008** 7.1%** 

2.3b          EA 0-5 years .205 -0.349 4.073 1.670 .098 5.0% .106 -2.949 5.934 0.672 .504 9.2%* 

 EA 6-12 years -.044 -2.562 1.902 0.294 .770 -.046 -5.711 4.408 0.257 .798 

         EA 13-17 years .126 -1.024 3.206 1.023 .309 .324 1.145 9.343 2.557 .013* 

2.4a       Physical abuse .312 0.974 3.652 3.426 .001*** 9.4%*** .109 -1.085 3.321 1.014 .314 1.1% 

2.4b          PA 0-5 years .151 -0.691 3.436 1.319 .190 8.2%* .414 1.603 8.932 2.873 .006** 8.1%* 

         PA 6-12 years .110 -1.126 2.802 0.847 .399 -.190 -5.001 0.859 1.413 .163 

         PA 13-17 years .126 -1.029 3.728 1.125 .263 -.154 -10.630 2.112 1.336 .186 

2.5a       Sexual abuse .098 -.920 2.641 0.958 .340 0.8% .094 -1.888 4.944 0.893 .375 0.8% 

2.5b          SA 0-5 years -.064 -7.215 3.808 0.613 .541 1.0% .011 -8.037 8.658 0.074 .941 0.9% 

         SA 6-12 years .109 -1.139 3.559 1.022 .309 .086 -4.185 7.578 0.577 .566 

         SA 13-17 years .003 -2.195 2.272 0.034 .973 .032 -5.013 6.787 0.301 .765 



Outcome: Negative Self concept 

1 Development stage a .074 -0.880 1.554 0.549 .584 13.3%** -.001 -1.239 1.236 0.003 .998 10.8% 

Age .166 -0.076 0.394 1.338 .184 -.187 -0.303 0.115 0.897 .373 

Sex .204 -0.063 1.856 1.928 .066 .124 -0.345 1.073 1.026 .309 

Socioeconomic status .048 -0.017 0.030 0.525 .600 -.238 -0.045 0.001 2.020 .047* 

2   Maltreatment score .340 0.022 0.077 3.600 <.001*** 9.5%*** .464 0.045 0.153 3.666 .001*** 15.5%*** 

2.1a      Emotional neglect .268 0.392 2.115 2.885 .005** 6.4%** .554 1.218 3.221 4.428 <.001*** 20.9%*** 

2.1b          EN 0-5 years .070 -0.794 1.459 0.585 .560 5.0% .133 -1.420 2.643 0.602 .550 30.9%*** 

         EN 6-12 years .136 -0.631 1.868 0.982 .328 .194 -1.462 3.077 0.711 .479 

         EN 13-17 years .097 -0.693 1.588 0.779 .438 .428 2.958 0.674 3.486 .004** 

2.2a      Physical neglect .218 0.116 1.955 2.232 .028* 3.9%* .208 -0.366 4.002 1.663 .101 3.7% 

2.2b          PN 0-5 years .250 0.027 2.768 2.023 .046* 7.2%* .090 -2.274 3.856 0.516 .608 4.9% 

         PN 6-12 years .042 -1.233 1.671 0.299 .765 NA NA NA NA NA 

         PN 13-17 years -.051 -1.764 1.075 0.481 .631 .162 -2.166 6.135 0.956 .343 

2.3a      Emotional abuse .309 0.574 2.327 3.280 .001*** 8.1%*** .520 1.507 3.909 4.505 <.001*** 21.5%*** 

2.3b          EA 0-5 years .043 -1.079 1.572 0.368 .713 7.7%* .227 -0.617 3.473 1.396 .168 27.0%*** 

        EA 6-12 years .234 -0.216 2.461 1.663 .099 -.126 -3.120 1.539 0.679 .500 

         EA 13-17 years .059 -0.942 1.594 0.510 .611 .562 2.159 5.934 4.286 <.001*** 

2.4a       Physical abuse .289 0.543 2.186 3.294 .001*** 8.1%*** .356 0.570 2.693 3.069 .003** 11.5%** 

2.4b          PA 0-5 years .141 -0.443 2.080 1.287 .201 7.6%* .555 1.349 4.930 3.505 .001*** 17.8%** 

         PA 6-12 years .109 -0.674 1.726 0.869 .387 -.073 -1.787 1.076 0.497 .621 

         PA 13-17 years .122 -0.621 2.286 1.135 .259 -.148 -4.932 1.293 1.168 .247 

2.5a       Sexual abuse .210 0.105 2.243 2.178 .032* 3.7%* .023 -1.594 1.926 0.188 .851 0.0% 

2.5b          SA 0-5 years -.089 -4.820 1.802 0.904 .368 3.9% .159 -2.323 6.216 0.911 .366 1.5% 

         SA 6-12 years .161 -0.277 2.545 1.593 .114 -.119 -4.048 1.968 0.691 .492 

         SA 13-17 years .116 -0.528 2.156 1.203 .232 .058 -2.310 3.725 0.469 .641 

Outcome:   Disturbance relationships 

1 Development stage a .163 -0.386 1.541 1.189 .237 10.6%* .033 -0.581 0.682 0.160 .873 15.9%* 

Age .037 -0.159 0.213 0.293 .770 -.386 -0.208 0.005 1.908 .061 

Sex .120 -0.359 1.217 1.080 .283 .068 -0.257 0.466 0.577 .566 

Socioeconomic status -.131 -0.032 0.005 1.402 .164 -.156 -0.019 0.004 1.370 .175 



2    Maltreatment score .423 0.027 0.069 4.540 <.001*** 14.7%*** .286 0.003 0.061 2.194 .032* 5.9%* 

2.1a      Emotional neglect .264 0.276 1.643 2.785 .006** 6.1%** .287 0.039 1.167 2.136 .036* 5.6%* 

2.1b          EN 0-5 years -.038 -1.029 0.749 0.313 .755 5.7% .364 -0.314 2.063 1.471 .146 11.7%* 

         EN 6-12 years .186 -0.327 1.645 1.325 .188 .061 -1.195 1.461 0.200 .842 

         EN 13-17 years .139 -0.398 1.401 1.106 .271 -.143 -1.188 0.456 0.889 .377 

2.2a      Physical neglect .206 0.031 1.491 2.066 .041* 3.5%* .055 -0.881 1.390 0.448 .655 0.3% 

2.2b          PN 0-5 years .162 -0.394 1.807 1.274 .206 5.0% .192 -0.707 2.471 1.110 .271 1.9% 

         PN 6-12 years .091 -0.795 1.537 0.631 .529 NA NA NA NA NA 

         PN 13-17 years -.087 -1.605 0.675 0.808 .421 -.188 -3.364 0.940 1.126 .265 

2.3a      Emotional abuse .407 0.821 2.159 4.417 <.001*** 14.0%*** .171 -0.225 1.160 1.348 .182 2.3% 

2.3b          EA 0-5 years .079 -0.666 1.381 0.693 .490 11.9%** .281 -0.250 2.100 1.574 .121 9.6% 

         EA 6-12 years .314 0.142 2.208 2.256 .026* .051 -1.171 1.506 0.250 .803 

         EA 13-17 years .003 -0.966 0.992 0.0236 .979 -.211 -1.880 0.289 1.467 .147 

2.4a       Physical abuse .336 0.589 1.876 3.837 <.001*** 11.0%*** .142 -0.232 0.915 1.189 .239 1.8% 

2.4b          PA 0-5 years .246 0.131 2.089 2.249 .027* 10.9%** -.034 -1.084 0.880 0.208 .838 6.2% 

         PA 6-12 years .068 -0.675 1.188 0.547 .586 .275 -0.083 1.487 1.787 .079 

         PA 13-17 years .126 -0.456 1.800 1.182 .240 -.204 -3.021 0.393 1.539 .129 

2.5a       Sexual abuse .272 0.351 2.019 2.818 .006** 6.3%** .032 -0.777 1.017 0.268 .789 0.1% 

2.5b          SA 0-5 years -.067 -3.465 .684 0.686 .494 6.9%* .229 -0.677 3.628 1.370 .176 3.2% 

         SA 6-12 years .261 0.333 2.528 2.586 .010** -.086 -1.913 1.121 0.522 .603 

         SA 13-17 years .101 -0.487 1.600 1.058 .292 -.042 -1.789 1.254 0.352 .726 
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Abstract

Background. This study investigates the impact of childhood maltreatment (CM) on hypo-
thalamic–pituitary–adrenal (HPA)-axis functioning and on anxiety perception. Moreover,
the influence of CM severity and frequency was also explored.
Methods. In total, 187 participants aged 7–17 were assessed for CM history using validated
questionnaires and ad hoc interviews to be classified according to the criteria of the Tool
for Assessing the Severity of Situations in which Children are Vulnerable (TASSCV).
Psychopathology was ascertained using the K-SADS-PL5. To assess HPA-axis functioning,
salivary cortisol samples were collected throughout a normal day and during an acute psycho-
social stressor, the Trier Social Stress Test for children (TSST-C). Subjective anxiety was
evaluated using STAI/-C.
Results. Youth with a CM history had higher overall diurnal cortisol levels ( p = 0.001),
blunted cortisol response to acute psychosocial stress ( p = 0.002) and greater perceived anx-
iety ( p = 0.003), than those without CM. Specifically, participants exposed to moderate/severe
or often/frequent CM showed the greater diurnal cortisol output ( pseverity = 0.002; pfrequency =
0.003), and blunted cortisol response during the TSST-C ( pseverity = 0.006; pfrequency = 0.008).
Meanwhile, youth with low CM severity/frequency exhibited a similar cortisol response
to those without CM. However, perceived anxiety was higher in those exposed to CM
( p < 0.001), regardless of its severity/frequency.
Conclusions. Disturbances in HPA-axis functioning are already evident early after CM expos-
ure, while psychological and physiological responses to an acute stressor are dissociated in
youth exposed to CM. The dose–response relationship described in this paper highlights
the need to comprehensively evaluate CM so that vulnerable children can be identified and
assigned to proper interventions.

Introduction

Experiences of childhood maltreatment (CM) are one of the main contributors to mental ill-
ness (Brown, Harris, & Craig, 2019; Hughes et al., 2017). However, CM is non-specifically
associated with psychiatric disorders, i.e. several types of CM can increase vulnerability for
a specific disorder in different patients (Vachon, Krueger, Rogosch, & Cicchetti, 2015). CM
has been associated with early onset of psychiatric illness, increased symptom severity and
comorbidity, and poor clinical outcomes characterized by requiring higher medication
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dosages, increased suicidal behavior, and more and longer hospi-
talizations (Lippard & Nemeroff, 2020). Furthermore, factors such
as time of exposure, chronicity, and severity of childhood abuse or
neglect play a role in clinical outcomes. Studies indicate a dose–
response relationship between multiplicity of exposure, severity
or frequency, and risk of mental disorders (Anda et al., 2006).

CM is associated with dysregulation of stress-mediating sys-
tems, thereby increasing the risk of mental and physical health
problems. Specifically, disruptions in hypothalamic–pituitary–
adrenal (HPA)-axis regulation have been studied as a potential
mediator of this association (Koss & Gunnar, 2018; Kudielka &
Wüst, 2010). The HPA-axis is one of the main stress response sys-
tems; cortisol, its final effector, released in direct response to acute
stressors, triggers a wide range of actions by regulating gene tran-
scription and epigenetic modifications in several brain areas
(Provençal, Arloth, Cattaneo, Anacker, & Cattane, 2019).
Furthermore, HPA-axis maintains a diurnal rhythm, with the
highest cortisol levels in the morning which decrease progres-
sively during the day until reaching the lowest at midnight.
Since the HPA-axis continues to mature during early stages of
life, environmental factors such as early-life stress may induce
long-lasting changes in its functioning, resulting in the emergence
of different disorders (Tarullo & Gunnar, 2006). However, find-
ings regarding alterations in the patterns of cortisol associated
with early-life stress have been inconsistent (Fogelman & Canli,
2018).

A recent meta-analysis focusing on CM and diurnal HPA-axis
activity in children and adults reported no overall effect on diur-
nal cortisol slope (Bernard, Frost, Bennett, & Lindhiem, 2017).
However, a moderate association was found between CM and
blunted awakening cortisol concentrations when considering
only sufferers of CM who were referred from child welfare system
agencies. In contrast, another recent meta-analysis showed that
CM affects HPA-axis reactivity during stressful situations as evi-
denced by a flattened cortisol pattern during an acute psycho-
social stress task in children and adults who faced early-life
adversities (Bunea, Szentágotai-t, & Miu, 2017). Interestingly,
the effects were more pronounced in studies focused on adults
and CM. These findings suggest a pattern of blunted cortisol
response during the peak and recovery phases of acute stress,
and overall hypocortisolism in individuals exposed to CM.
However, some studies report hypercortisolism in subjects
exposed to early-life stress, childhood trauma, or insensitive inter-
actions with caregivers (Hunter, Minnis, & Wilson, 2011).
Besides, it has been suggested that distinct patterns of cortisol
responses may be partially explained by CM severity and fre-
quency (Ouellet-Morin et al., 2019), pubertal stage (King et al.,
2017), or sex (Trickett, Gordis, Peckins, & Susman, 2014).

Notably, HPA-axis dysregulation, both hyperactivity and
hypoactivity, has been associated with different psychiatric disor-
ders and other disease outcomes (Turner et al., 2020). Although
infancy is a sensitive period for HPA-axis regulation, this system
remains plastic and it can be recalibrated during specific onto-
genic periods, if the environmental conditions improve. In fact,
recent studies support puberty as a key recalibration period to
trigger shifts in HPA-axis functioning in postinstitutionalized
children (DePasquale, Donzella, & Gunnar, 2019).

Thus, the main aim of the current research was to establish the
proximal effects of CM on HPA-axis regulation and anxiety per-
ception in children and adolescents, under basal conditions and
in response to a psychosocial stressor, as compared with youth
without CM. In addition, the differential impact of the severity

and frequency of the CM experiences was also analyzed to better
dissect the relationship between CM and HPA-axis dysfunction.
Finally, anxiety perception was assessed throughout the experi-
mental stress paradigm to verify that all participants underwent
a subjective experience of stress (regardless of their CM history);
thus, the potential differences in stress perception with regard to
CM can be disentangled from actual differences in HPA-axis
functioning. Complementarily, anxiety trait was also assessed in
relationship with basal diurnal cortisol output. Specifically, we
hypothesized that exposure to CM would be associated with
blunted HPA-axis functioning and higher anxiety perception.
Moreover, more severe and frequent exposure to CM would be
associated with greater dysregulation of the HPA-axis following
a dose–response relationship.

Methods

The EPI-Young-Stress project is a multi-center study which aims
to evaluate HPA-axis functioning, associated epigenetic signa-
tures, and immunological biomarkers involved in the association
between CM and youth mental disorders. The research was con-
ducted at the University of Barcelona and six child and adolescent
psychiatry departments in Spain: Hospital Benito Menni, Hospital
Clínic Barcelona, Hospital Gregorio Marañón, Hospital Puerta de
Hierro, Hospital Santiago Apóstol, and Day Hospital Orienta
Gavà.

The study was approved by the Ethical Review Board of each
participating hospital and university. Families were explicitly
informed about the voluntary nature of the study, their rights,
and the procedures, risks, and potential benefits involved.
Written consent was required from all parents or legal guardians;
the children provided written assent after the nature of the pro-
cedure had been fully explained.

Participants

A total of 187 children and adolescents aged 7–17 years partici-
pated in this study. Children without psychopathology were
recruited from advertisements, primary healthcare centers,
schools, and other community facilities. Children with current
psychopathology were recruited from the above-mentioned
hospitals (inpatient clinics, partial hospitalization programs, and
outpatient clinics) (see Table 1). Recruitment lasted from April
2016 to March 2020. Exclusion criteria for all participants
included diagnosis of autism spectrum disorder, eating
disorder with body mass index (BMI)<18.5, intellectual disability
(IQ < 70), current drug dependence, non-fluency in Spanish,
extreme premature birth (<1500 g at birth), head injury with
loss of consciousness, and severe neurological or other patho-
logical conditions likely to affect HPA-axis functioning (such as
cancer or autoimmune diseases).

Procedures

Sociodemographic and clinical measures
The interview package included basic demographic information
including socioeconomic status (SES) based on the
Hollingshead Four-Factor Index of SES (Hollingshead, 1975).
Pubertal development was assessed using the Tanner staging
questionnaire (Morris & Udry, 1980) and participants were clas-
sified as either children (Tanner stages 1–3) or adolescents
(Tanner stages 4–5). The Global Family Environment Scale
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Table 1. Sociodemographic and anthropometric data of participants with and without a history of CM

Variable

Total
sample
(n = 187)

Youth
without CM
(n = 93, 50%)

Youth
with CM

(n = 94, 50%) t/χ2 p d/κ

Age (M, S.D.)a 13.62 (2.59) 13.20 (2.69) 14.03 (2.44) −2.204 0.029* 0.323

Sexb Female (n, %) 108 (58%) 48 (52%) 60(64%) 2.860 0.091 0.122

Male (n, %) 79 (42%) 45 (48%) 34 (36%)

Pubertal stageb Child (Tanner stage 1–3) (n, %) 94 (50%) 53 (57%) 41 (44%) 3.344 0.067 0.134

Adolescent (Tanner stage 4–5) (n, %) 93 (50%) 40 (43%) 53 (56%)

Ethnicityb European (n, %) 154 (82%) 87 (93%) 67 (71%) 15.956 <0.001*** 0.222

Othersc (n, %) 33 (18%) 6 (7%) 27 (29%)

Socioeconomic status (SES)
(M, S.D.)a,d

40.34 (17.93) 47.49 (14.77) 33.12 (18.03) 5.893 <0.001*** 0.872

CGAS (M, S.D.)a 72.07 (21.66) 84.26 (14.37) 59.88 (20.89) 9.270 <0.001*** 1.359

Current psychiatric diagnosis
statusb

Subjects without current psychiatric
diagnosis (n, %)

71 (38%) 56 (60%) 15 (16%) 38.879 <0.001*** −0.442

Subjects with current psychiatric diagnosis
(n, %):

116 (62%) 37 (40%) 79 (84%)

Primary psychiatric diagnosis dimensionsb,e ADHD 30 (26%) 18 (49%) 12 (15%) 32.235 <0.001*** 0.119

Affective disorders 29 (25%) 6 (16%) 23 (29%)

Trauma and
stress-related
disorders

19 (16%) 0 (0%) 19 (24%)

Anxiety disorders 15 (13%) 9 (24%) 6 (8%)

Behavioral disorders 13 (11%) 1 (3%) 12 (15%)

Psychotic disorders 7 (6%) 3 (8%) 4 (5%)

Eating disorders 3 (3%) 0 (0%) 3 (4%)

Clinical care units of subjects with current
psychiatric diagnosisb,e

Outpatient 69 (60%) 31 (83%) 38 (48%) 13.458 0.001** −0.262

Inpatient 35 (30%) 5 (14%) 30 (38%)

Partial program 12 (10%) 1 (3%) 11 (14%)

Psychopharmacological treatment of
subjects with current psychiatric diagnosisb,e

No (n, %) 28 (24%) 9 (24%) 19 (24%) 0.001 0.974 <0.001

Yes (n, %) 88 (76%) 28 (76%) 60 (76%)

Oral contraceptive useb,f No (n, %) 102 (94%) 47 (98%) 55 (92%) 1.985 0.159 0.056

Yes (n, %) 6 (6%) 1 (2%) 5 (8%)

Corticosteroid medicationb No (n, %) 184 (98%) 90 (97%) 94 (100%) 3.082 0.079 −0.032

Yes (n, %) 3 (2%) 3 (3%) 0 (0%)

(Continued )
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Table 1. (Continued.)

Variable

Total
sample
(n = 187)

Youth
without CM
(n = 93, 50%)

Youth
with CM

(n = 94, 50%) t/χ2 p d/κ

Last year global family
environmental (GFES)
(M, S.D.)a,g

78.24 (15.03) 84.53 (9.65) 71.94 (16.76) 6.104 <0.001*** 0.920

Illegal drug useb Never 164 (88%) 90 (97%) 74 (79%) 15.242 0.002** 0.124

Less than once a month 10 (5%) 1 (1%) 9 (10%)

Once a month or more 7 (4%) 2 (2%) 5 (5%)

Daily use 6 (3%) 0 (0%) 6 (6%)

BMI (M, S.D.)a,h 21.45 (5.17) 19.66 (3.75) 23.23 (5.77) −4.799 <0.001*** 0.733

WHR (M, S.D.)a,h 0.84 (0.09) 0.84 (0.09) 0.84 (0.09) 0.059 0.953 −0.011

ADHD, attention-deficit/hyperactivity disorder; BMI, body mass index; CGAS, Children’s Global Assessment Scale, rating from 1 to 100 with higher ratings indicating better functioning in a wide range of activities; CM, childhood maltreatment (CM group
refers to subjects with a confirmed or suspected history of CM); GFES, The Global Family Environment Scale, ranging from 1 to 90, with higher scores indicating a better family environment; SES, socioeconomic status, raw scores range from 8 to 66, with
higher scores reflecting higher SES; WHR, waist-to-hip ratio.
aStudent’s t test.
bχ2 test.
cOther ethnicities included Latin American (66%), Maghrebin (16%), sub-Saharan (9%), and others (9%).
dThis analysis was conducted with 183 subjects.
eThis analysis was only conducted with the 116 subjects with a current psychiatric diagnosis.
fThis analysis was only conducted with the 108 female subjects.
gThis analysis was conducted with 176 subjects.
hThis analysis was conducted within 171 subjects.
p values: *p < 0.05, **p < 0.01, and ***p < 0.001. d = Cohen’s effect size.
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(GFES) was used to measure the quality of the family environ-
ment (Rey et al., 1997). Additionally, ethnicity, BMI and
waist-to-hip ratio were recorded.

Both participants and their parents directly recounted the
youth’s medical history. Psychopathology was assessed using the
Spanish version of the Schedule for Affective Disorders and
Schizophrenia for School-Age Children Present and Lifetime
Version DSM-5 (K-SADS-PL-5) (de la Peña et al., 2018).
Information was completed whenever possible using medical
records. Final diagnoses were established by consensus, and based
on DSM-5 criteria (APA: American Psychiatric Association, 2013),
primary psychiatric diagnoses were later classified into dimensions
to better characterize the sample (see Table 1). The global level of
functioning was measured by the Children’s Global Assessment
Scale (CGAS) (Shaffer et al., 1983). The use of psychiatricmedication
was dichotomized as absence/presence, since there were no differ-
ences in cortisol levels according to the different drugs (data available
upon request). Current illegal drug use was classified into four fre-
quency groups: never, less than once a month, once a month or
more, and daily use (Forti et al., 2019).

Childhood maltreatment assessment
All participants and their parents/legal guardians were inter-
viewed separately, face to face, by one trained psychologist or
psychiatrist. They were assessed by means of an exhaustive inter-
view focused on the identification of signs of child vulnerability,
adverse experiences, and family interactions, based on the criteria
of the instrument ‘Tool for assessing the severity of situations in
which children are vulnerable’ (TASSCV), which has been vali-
dated by professionals working in child and adolescent care
units (see online Supplementary material) (CARM, 2012).
Additionally, adolescents older than 12 were assessed for history
of CM via the short version of the Childhood Trauma
Questionnaire (CTQ-SF) (Bernstein et al., 2003) and the
Childhood Experience of Care and Abuse Questionnaire
(CECA-Q2) (Kaess et al., 2011). Children under 12 years
answered an adapted hetero-administered ad hoc questionnaire
(see online Supplementary material). Afterwards, the clinicians
completed a table summarizing the different forms of CM effected
by caregivers or other adults (not by peers), being TASSCV the
main measure of CM used in the primary analyses, while the
other measures (CTQ-SF, CECA-Q2, ad hoc questionnaire, and
reports from social services or teachers) were used as an add-
itional source of information for the clinicians. The exhaustive

participants’ evaluation during the recruitment process allowed
for clinicians to enrich their praxis. In addition, after the inter-
views of this study, a referral system of urgent appointment was
implemented for those subjects who requested it, activating the
usual protocols that guarantee the children’s protection rights.
Following the TASSCV criteria, each CM type was coded as
either: (i) absent, (ii) suspected (if significant signs of neglect or
abuse emerged during the evaluation), or (iii) confirmed (with
clear evidence from social services or family). Severity and fre-
quency of different types of CM were rated on a four-point
Likert scale according to TASSCV criteria. CM severity was
coded according to the characteristics of the experience suffered
as low (1), moderate (2), severe (3), or very severe (4); while fre-
quency was coded as whether CM had occurred once (1), some-
times (2), often (3), or frequently (4). Five types of CM were
considered in the following analysis: physical neglect, emotional
neglect, physical abuse, emotional abuse, and sexual abuse.

HPA-axis functioning
Four saliva samples were collected during a normal day with the
aim to assess HPA-axis diurnal functioning (basal condition),
specifically, on waking up (B1), 30 min after waking (B2), before
lunch (B3), and before bedtime (B4). On a different day, in order
to explore HPA-axis reactivity during acute psychosocial stress,
the Trier Social Stress Test for children (TSST-C), a validated
protocol that reliably induces HPA-axis activation, was applied
(Buske-Kirschbaum et al., 1997). Briefly, upon arrival at the lab,
the participants waited in a quiet room for 30 min before entering
the examination room, where a panel of judges awaited. During
the 20 min of the stress situation, the participants had to perform
a speaking and an arithmetic task following instructions from the
judges while being videotaped. After the stress task, the partici-
pants returned to the first room for 30 min (see online
Supplementary material for a more detailed description of the
procedure). Five saliva samples were collected during this proced-
ure: 30 min before the stressor (T1), immediately before the stres-
sor (T2), immediately after the stressor (T3), 15 min after the
stressor (T4), and 30 min after the stressor (T5) (see Fig. 1). All
participants were scheduled at 16:00 h to control for diurnal cor-
tisol variability. Previously, further instructions were given to the
participants to avoid factors that have been reported to influence
cortisol levels (details in the online Supplementary material).
Details about collection time of each salivary cortisol sample
are available in Table 2.

Fig. 1. Summary of the Trier Social Stress Test for children (TSST-C) protocol. sC, salivary cortisol sample; STAI, State/Trait Anxiety Inventory – State.
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Table 2. Cortisol values and anxiety perception according to the presence of CM, CM severity and CM frequency

Dichotomous CM
(mean, S.D.)

Severity of CM
(mean, S.D.)

Frequency of CM
(mean, S.D.)

F ( p)
dichotomous

CMa

F ( p)
severity of

CMa

F ( p)
frequency of

CM a

Youth without
CM

(n = 93)

Youth
with CM
(n = 94)

Youth with low
CM

(n = 20)

Youth with
moderate/severe CM

(n = 74)

Youth once/sometimes
exposed to CM

(n = 22)

Youth often-frequently
exposed to CM

(n = 72)

Diurnal salivary
cortisol (μm
log-transformed)

B1 −0.66 (0.32) −0.66 (0.25) −0.63 (0.24) −0.67 (0.25) −0.67 (0.20) −0.66 (0.26) 1.467
(0.225)

B4*

1.214
(0.300)

B4*

1.085
(0.375)

B4*B2 −0.51 (0.31) −0.52 (0.31) −0.44 (0.23) −0.54 (0.33) −0.40 (0.19) −0.56 (0.34)

B3 −1.09 (0.29) −1.03 (0.34) −0.93 (0.34) −1.05 (0.33) −0.95 (0.34) −1.05 (0.34)

B4 −1.56 (0.59) −1.38 (0.45) −1.46 (0.35) −1.36 (0.47) −1.39 (0.38) −1.38 (0.48)

AUCg −927.77 (262.45) −831.64 (202.25) −799.16 (221.60) −839.42 (198.39) −765.10 (194.54) −851.22 (201.84) 12.244
(0.001**)

6.349
(0.002**)

6.068
(0.003**)

AUCi −374.70 (326.25) −291.13 (246.56) −297.62 (261.08) −289.58 (244.88) −234.17 (229.26) −307.89 (250.57) 3.040
(0.083)

1.716
(0.184)

1.276
(0.282)

Salivary cortisol
during TSST-C
(μm
log-transformed)

T1 −0.97 (0.31) −0.97 (0.26) −0.99 (0.30) −0.96 (0.25) −0.97 (0.26) −0.97 (0.26) 4.530
(0.002**)

T3*, T4**, T5*

2.773
(0.006**)

T3*, T4**, T5*

2.665
(0.008**)

T3*, T4**, T5*T2 −1.02 (0.26) −1.01 (0.27) −1.01 (0.24) −1.00 (0.28) −1.01 (0.23) −1.00 (0.29)

T3 −0.89 (0.31) −0.98 (0.27) −0.93 (0.25) −0.99 (0.29) −0.95 (0.26) −0.99 (0.29)

T4 −0.89 (0.35) −1.03 (0.32) −0.99 (0.33) −1.04 (0.32) −1.01 (0.30) −1.03 (0.32)

T5 −0.98 (0.35) −1.07 (0.31) −1.09 (0.28) −1.07 (0.32) −1.07 (0.26) −1.07 (0.32)

AUCg −75.22 (21.74) −78.67 (18.75) −80.52 (22.87) −78.26 (17.84) −80.90 (18.94) −78.02 (18.77) 0.091
(0.763)

0.057
(0.945)

0.074
(0.929)

AUCi 0.56 (15.55) −2.79 (15.02) 24 (17.24) −3.47 (145.3) −2.19 (16.51) −2.97 (14.69) 4.779
(0.030*)

3.921
(0.022*)

3.194
(0.044*)

Anxiety trait:
STAI-Trait (PC)

36.98 (28.40) 65.39 (32.74) 60.06 (31.50) 66.69 (33.12) 56.10 (34.14) 68.16 (32.04) 9.129
(0.003**)

5.109
(0.007**)

4.102
(0.019*)

Perceived anxiety
during TSST-C:
STAI-State (PC)

T1 25.68 (27.90) 45.34 (33.88) 46.59 (33.13) 45.05 (34.25) 32.05 (28.59) 49.27 (34.50) 1.742
(0.160)

1.670
(0.131)

1.240
(0.287)

T2 25.20 (27.40) 40.40 (33.04) 32.07 (27.83) 42.07 (33.92) 30.05 (29.99) 43.64 (33.50)

T3 43.68 (32.53) 66.58 (32.18) 56.76 (36.70) 68.80 (30.90) 61.62 (32.16) 68.04 (32.27)

T5 21.12 (27.42) 42.49 (35.08) 29.41 (34.09) 45.50 (34.84) 27.14 (30.21) 47.10 (35.33)

AUCg, area under the curve with respect to ground (indicating the total cortisol output); AUCi, area under the curve with respect to increase (reflecting cortisol changes over time); CM, childhood maltreatment (CM group refers to the subjects with a
confirmed or suspected history of CM based on TASSCV criteria); STAI-State (PC), percentile scores of state anxiety inventory scale (for adolescents 16–17 years old) and state anxiety inventory for children scale (for participants under 15); STAI-Trait
(PC), percentile scores of anxiety trait inventory scale (for adolescents 16–17 years old) and anxiety trait inventory for children scale (for participants under 15); TSST-C, Trier Social Stress Test for children.
Diurnal salivary cortisol was measured at: B1, immediately after awakening; B2, 30min after waking; B3, before lunch; B4, before bedtime. Mean time for saliva sample collection: 08:52 ± 1:27 (6:00–12:00) (B1); 09:24 ± 1:26 (6:30–12:59) (B2); 14:19 ± 0:53
(12:15–16:40) (B3); and 22:37 ± 01:16 [20:00–2:50(+1day)] (B4). Saliva samples for cortisol measurement during TSST-C were collected at: T1, 30 min before stressor; T2, immediately before stressor; T3, immediately after stressor; T4, 15 min after stressor;
T5, 30 min after stressor. Mean time for saliva sample collection during the TSST-C procedure: 16:04 ± 0:11 (15:13–17:15) (T1); 16:33 ± 0:12 (15:42–17:45) (T2); 16:53 ± 0:13 (15:59–18:00) (T3); 17:08 ± 0:13 (16:08-18:16) (T4); and 17:23 ± 0:13 (16:30–18:30)
(T5).
Dichotomous CM refers to the analysis comparing youth without CM with youth exposed to any type of CM. Severity of CM refers to the analysis comparing youth without CM, youth exposed to low CM, and youth exposed to moderate/severe CM.
Frequency of CM refers to the analysis comparing youth without CM, youth exposed to CM once/sometimes, and youth exposed to CM often/frequently.
aMixed-effects model (for single measurements) and ANOVA (for AUCg and AUCi). The analyses include the following covariates: clinical status, sex, pubertal stage, psychopharmacological treatment, illegal drugs use, oral contraceptive use,
corticosteroid medication, ethnicity, SES, and BMI [additionally adjusting by the time of the first cortisol sample collection (B1) for diurnal analysis]. Values in superscript (B4, T3, T4, T5) indicate the samples with a significant difference in the simple
effects test in the context of mixed-effect model.
p values: *p < 0.05, **p < 0.01, and ***p < 0.001. p⩽ 0.006 [as the Bonferroni-corrected level of significance for multiple testing (0.05/9 = 0.006)].
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Saliva samples were collected using Salivette® tubes (Sarstedt,
Inc., Newton, NC, USA) for diurnal cortisol assessment and
with Saliva Bio Oral Swabs (SOS) (Salimetrics, LLC, State
College, PA, USA) for TSST-C cortisol reactivity. The subjects
were asked to chew a swab for 1 min and then transfer it directly
from their mouth to the tube. They were instructed to store their
saliva samples for diurnal cortisol assessment in a freezer until
they could be delivered to the research center, where samples
were stored at −20 °C. The saliva samples collected during the
TSST-C were directly stored at the research center. Details of sal-
ivary cortisol determination procedures are explained in the
online Supplementary material.

Anxiety trait and anxiety perception during acute stress
The subscale trait of the State-Trait Anxiety Inventory (STAI) was
used to evaluate general proneness to anxious behavior
(STAI-Trait for children, for subjects 15 years old and under;
STAI-Trait, for adolescents 16–17 years old) (Spielberger, 1973).
During the TSST-C, the perceived emotional arousal was assessed
via the STAI-State for children scale (for children 15 and under)
and the STAI-State subscale (for adolescents 16–17 years old)
(Spielberger, 1973). Participants answered the STAI-State ques-
tionnaire: 30 min before the stressor (T1), immediately before
the stressor (T2), immediately after the stressor (T3), and 30
min after the stressor (T5) (see Fig. 1).

Statistical analysis

All statistical analyses were performed using SPSS 26 for
Windows (IBM, Chicago, Illinois, USA). Descriptive statistics
were analyzed by Student’s t test for continuous variables and a
χ2 test for categorical variables. Cortisol data were log-
transformed to reduce skewness. The presence of any type of sus-
pected or confirmed history of CM was included in downstream
analysis as a dichotomic variable. The effects of both (i) CM
severity (classified as: absent, low, or moderate/severe) and
(ii) the frequency of CM (classified as: never, once/sometimes,
or often/frequently) were also tested through independent ana-
lyses. Sensitivity analysis was conducted to explore the effects of
CM when considering only subjects with a confirmed history of
CM (with clear evidence from social service reports or family),
aggregating those with suspected history of CM together with
those without CM (see online Supplementary material).

To examine the effect of CM in diurnal cortisol slopes and
changes in cortisol and anxiety perception across the TSST-C,
mixed-effects models with a random effect of intercept and a ran-
dom slope of time, to account for within-subject correlations,
were used. Interaction with time was considered the main effect
of interest of the model. Time factor had four categories (time-
points) for diurnal cortisol and anxiety perception during
TSST-C, and five categories for cortisol during TSST-C. In add-
ition, simple effects tests were performed to evaluate the specific
time point interaction between groups. Additionally, the overall
cortisol secretion during a normal day and throughout the experi-
mental protocol was summarized applying: (i) the area under the
curve with respect to ground (AUCg) to explore the total hormo-
nal output, and (ii) the area under the curve with respect to
increase (AUCi) to reflect hormonal changes over time
(Pruessner, Kirschbaum, Meinlschmidt, & Hellhammer, 2003).
Differences in AUCg, AUCi, and STAI-Trait scores between
CM groups were tested by ANOVA. All the analyses were adjusted
for the following covariates, as previously described to influence

cortisol output during the TSST (Allen, Kennedy, Cryan,
Dinan, & Clarke, 2014; De Punder, Heim, & Entringer, 2019;
Lê-scherban et al., 2018; Marceau & Abel, 2018): clinical status,
sex, pubertal stage, psychopharmacological treatment, illegal
drugs use, oral contraceptive use, corticosteroid medication, eth-
nicity, SES, and BMI. In the diurnal cortisol analyses, the time
of first cortisol sample (B1) collection was also included as a cov-
ariate. Specifically, in the ANOVA analysis, in order to study the
direct effect of clinical status, sex, and pubertal stage on cortisol
and anxiety, as well as their potential interactions with CM,
these variables were included as inter-subject factors. To correct
for the testing of three different CM variables (presence/absence
of CM, CM severity, and CM frequency) and three different cor-
tisol summary measures (mixed model, AUCg, and AUCi), in
Table 2, a Bonferroni correction was applied by dividing the ori-
ginal α level ( p < 0.05) by 9 (3 × 3), and obtained a new signifi-
cance level of p < 0.006. Spearman’s non-parametric correlation
was calculated separately in participants without CM and those
with a history of CM, to explore the relationship between anxiety
perception and salivary cortisol during basal conditions and dur-
ing the TSST-C.

Results

Attrition and descriptive analysis

Nine subjects had no information available on diurnal cortisol
levels, so they were not included in the diurnal cortisol analysis.
Three participants had no information available on cortisol and
anxiety perception during the TSST-C, so they were not included
in the corresponding analysis. Sixteen subjects were excluded
from the analysis due to missing information on covariates such
as BMI or SES. All the excluded participants due to missing
BMI or SES values were diagnosed with a current psychiatric dis-
order. There were no significant differences in either sociodemo-
graphic factors or cortisol values when comparing the participants
excluded and subjects with psychiatric diagnostic included in the
analysis; however, the excluded participants exhibited signifi-
cantly higher CGAS than those included (t = 2.360, p = 0.020).

A brief summary of the sociodemographic and anthropometric
variables, by CM history, is provided in Table 1. Significant group
differences according to CM exposure were observed with regard
to age, ethnicity, SES, illegal drug use, CGAS, GFES, BMI, current
psychiatric disorder, and type of clinical care unit. Mean cortisol
values by CM group measures at each diurnal and TSST-C time-
point, AUCg and AUCi values, and STAI-Trait and STAI-State
scores are summarized in Table 1.

Childhood maltreatment and diurnal salivary cortisol

As expected, cortisol levels fluctuated significantly throughout the
day, following a circadian rhythm (F = 218.307, p < 0.001). No
global interaction between time and CM was detected (F =
1.467, p = 0.225), reflecting a similar cortisol diurnal trajectory
in both groups (see Table 2), also evidenced by AUCi levels,
F(1,160) = 3.040, p = 0.083, ηp

2 = 0.021. However, the simple effects
analysis in the context of mixed-effect model revealed a signifi-
cant time point-specific interaction at B4 (before bedtime)
between CM groups (F = 4.678, p = 0.032). Although cortisol
levels consistently decreased from lunchtime to bedtime in both
groups, this was less pronounced in the CM group, leading to a
higher total hormonal output over the whole day, as evidenced
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by a higher AUCg, F(1,160) = 12.244, p = 0.001, ηp
2 = 0.079 (see

Table 2 and Fig. 2). No significant interactions have been reported
between CM and clinical status, pubertal stage, or sex. The effect
of clinical status, pubertal stage, and sex on diurnal cortisol levels
is reported in the online Supplementary material. Similar results
were observed in the diurnal cortisol response when considering
only subjects with confirmed CM (see online Supplementary
material).

Neither the frequency nor the severity of CM was associated
with diurnal cortisol slope during the day, Fseverity = 1.214, p =
0.300; Ffrequency = 1.085, p = 0.372, reflecting a similar cortisol
diurnal trajectory between groups, also evidenced by AUCi,
Fseverity(2,160) = 1.716, p = 0.184, ηp

2 = 0.024; Ffrequency(2,160) =
1.276, p = 0.282, ηp

2 = 0.018. However, the simple effect analysis
revealed a significant interaction at B4 (before bedtime); partici-
pants exposed to moderate/severe CM experiences or often/
frequently exposed to CM showed higher cortisol levels before
bedtime when compared with subjects without CM ( pseverity =
0.020; pfrequency = 0.048). The AUCg levels suggested a dose–
response relationship between CM severity/frequency and total
cortisol output during the day, Fseverity(2,160) = 6.349, p = 0.002,
ηp

2 = 0.084; Ffrequency(2,160) = 6.068, p = 0.003, ηp
2 = 0.081. As

expected, these results were even more significant when dichot-
omizing the sample according to the severity/frequency of CM
as either: (1) no/low exposure or (2) moderate/severe exposure
(see online Supplementary material).

Childhood maltreatment and salivary cortisol response during
acute psychosocial stress (TSST-C)

Cortisol levels during the TSST-C significantly differed as a func-
tion of time (F = 8.953, p < 0.001), indicating the validity of this
procedure to stimulate cortisol secretion in our cohort. A signifi-
cant interaction between CM and time was identified (F = 4.530,

p = 0.002), indicating a different trajectory of cortisol levels during
the protocol between groups of CM. Specifically, the simple effects
analysis in the context of mixed-effect model revealed a signifi-
cant time point-specific interaction when comparing cortisol
levels at T3 (immediately after the stressful situation) (F = 4.993;
p = 0.027), at T4 (15 min after the stressful situation finished)
(F = 10.404, p = 0.001), and at T5 (30 min after the stressful situ-
ation finished) (F = 4.561, p = 0.034). While in individuals with-
out CM the cortisol levels increased after acute stress, there
were no changes in cortisol concentration in subjects with CM
(see Fig. 3a and Table 2). In line with this, participants with
CM showed lower levels of AUCi than those without CM,
F(1,165) = 4.779, p = 0.030, ηp

2 = 0.031, reflecting fewer hormonal
changes over time. In contrast, CM was not associated with a
global difference in cortisol levels throughout the entire TSST-C
procedure (F = 3.015, p = 0.084), as also indicated by AUCg,
F(1,165) = 0.091, p = 0.763, ηp

2 = 0.001. Similar results were
observed in cortisol response during TSST-C when considering
only subjects with a confirmed history of CM (see online
Supplementary material). Sex, pubertal stage, and clinical status
did not interact with CM, and none of these variables explained
a different response pattern during the TSST-C. However, signifi-
cant differences were observed in the overall cortisol levels accord-
ing to pubertal stage and clinical status. Adolescents showed
higher levels of cortisol (AUCg) when compared with children,
and subjects with a current psychiatric diagnosis reported lower
levels of cortisol (AUCg) when compared with healthy partici-
pants (further details in the online Supplementary material).

When the severity and frequency of CM were analyzed,
significant interactions were again identified between CM and
time (Fseverity = 2.773, p = 0.006; Ffrequency = 2.665, p = 0.008).
Specifically, the simple effects analysis revealed a significant time
point-specific interaction when comparing cortisol levels at T3
(immediately after the stressful situation) ( pseverity = 0.012;

Fig. 2. Diurnal salivary cortisol in participants with and without CM.
Exposure to CM significantly increased AUCg levels, indicating a higher
total diurnal cortisol output. Specifically, youth exposed to CM showed
increased cortisol levels before bedtime (B4). The analysis was adjusted
for sex, pubertal stage, clinical status, time of the first cortisol sample
collection (B1), psychopharmacological treatment, illegal drugs use,
ethnicity, corticosteroid medication, oral contraceptive use, BMI, and
socioeconomic status.
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Fig. 3. Salivary cortisol response and anxiety perception during the Trier Social Stress Test for children (TSST-C) according to CM. (a) Subjects without CM had
increased cortisol levels after exposure to acute psychosocial stress, while in those with a history of CM the cortisol levels remained stable. (b) Anxiety perception
increased by the same magnitude in both participants with and those without a history of CM, after exposure to psychosocial stress. However, subjects with CM
showed higher overall levels of anxiety during the protocol. (c) Participants without CM or low exposure to CM had a similar pattern of HPA-axis response during the
TSST-C, increasing cortisol levels after acute stress. However, those exposed to moderate/severe CM showed a blunted cortisol response when faced with acute
psychosocial stress, indicating hyporeactivity of the HPA-axis. (d ) Anxiety perception increased by the same magnitude in all subjects, after exposure to psycho-
social stress. However, youth with CM, both with low and moderate/severe exposure, had higher overall levels of anxiety during the protocol when compared with
non-maltreated participants. (e) Subjects without CM and those who suffered CM once/sometimes had a similar pattern of HPA-axis response during the TSST-C.
However, those exposed to CM often/frequently showed lower levels of cortisol after exposure to acute psychosocial stress, indicating hyporeactivity in the HPA-axis
during acute psychosocial stress. ( f ) Anxiety perception increased by the same magnitude in all the subjects after exposure to psychosocial stress. However, youth
with CM, both those who suffered CM once/sometimes and those who suffered CM often/frequently, had higher overall levels of anxiety. The analysis was adjusted
for sex, pubertal stage, psychopathological diagnosis, psychopharmacological treatment, illegal drugs use, ethnicity, corticosteroid medication, oral contraceptive
use, BMI, and socioeconomic status.
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pfrequency = 0.026), at T4 (15 min after the stressful situation fin-
ished) ( pseverity = 0.001; pfrequency = 0.001), and at T5 (30 min after
the stressful situation finished) ( pseverity = 0.033; pfrequency =
0.023). While subjects without CM showed an increase in cortisol
levels after the stressor, those exposed to moderate/severe or
often/frequent CM were characterized by a blunted response, sug-
gesting a dose–response relationship between CM severity/
frequency and cortisol fluctuation during the TSST-C (see Fig. 3c
and e). In this vein, participants exposed to moderate/severe and
often/frequent CM displayed significantly lower values of AUCi
than those without CM or exposed to low severity/frequency of
CM, Fseverity(2,165) = 3.921, p = 0.022, ηp

2 = 0.052; Ffrequency(2,165) =
3.194, p = 0.044, ηp

2 = 0.042 (see Table 2). As expected, these results
were even more significant when a new dichotomization was per-
formed for severity/frequency of CM as either: (1) none or low and
(2) moderate or severe exposure (for details see online
Supplementarymaterial).No significant differences in overall cortisol
levels during the protocol were observed between severity/frequency
groups of CM (Fseverity = 1.736, p = 0.179; Ffrequency = 1.839, p =
0.162), also evidenced by AUCg, Fseverity(2, 165) = 0.057, p = 0.945,
ηp

2 = 0.001; Ffrequency(2, 165) = 0.074, p = 0.929, ηp
2 = 0.001.

Childhood maltreatment, anxiety trait, and anxiety perception
during acute psychosocial stress (TSST-C)

Participants with CM exhibited significantly higher levels of anx-
iety trait than those without CM, F(1,160) = 9.129, p = 0.003, ηp

2 =
0.060. The severity and frequency of CM were also associated with
anxiety trait, Fseverity(2,160) = 5.109, p = 0.007, ηp

2 = 0.062; Ffrequency
(2,160) = 4.102, p = 0.019, ηp

2 = 0.056, with the lowest anxiety trait
levels exhibited by subjects none exposed to CM (see Table 2).
No significant correlation between anxiety trait and overall diur-
nal cortisol levels was found (see online Supplementary material).

As seen in Fig. 3b, the TSST-C consistently increased perceived
anxiety after acute stress in all the subjects (F = 34.544, p < 0.001).
However, there were no interactions between time and CM (F =
1.742, p = 0.160), reflecting similar trajectories of perceived anx-
iety during the acute psychosocial stress in both subjects with
and those without CM. Furthermore, thosewithCMshowedhigher
overall perceived anxiety during the entire procedure than subjects
without CM (F = 23.836, p < 0.001). Moreover, in youth without
CM, anxiety perception during the TSST-Cwas negatively correlated
with cortisol levels, but not in youth exposed to CM (see online
Supplementary material). Subjects exposed to both low and high
severity/frequency of CM showed higher overall levels of anxiety
during the whole protocol than subjects without CM, Fseverity =
11.112, p < 0.001; Ffrequency = 12.142, p < 0.001 (see Fig. 3c and d).
However, therewere no differences between groups in themagnitude
of the increase of perceived anxiety after the acute stressor, Fseverity =
1.670, p = 0.131; Ffrequency = 1.240, p = 0.287, ηp

2 = 0.022, with all
groups exhibiting the same trajectory (see Table 2). Similar results
were obtained when considering only subjects with a confirmed
history of CM (for details see online Supplementary material).

Discussion

The present study elucidated how the proximal CM in children
and adolescents impacts on HPA-axis functioning and on anxiety
perception. In summary, youth exposed to CM, regardless of the
presence of a current psychopathology, showed (i) a basal disrup-
tion of the HPA-axis circadian rhythm with increased daily cor-
tisol levels, (ii) reduced HPA-axis reactivity during an acute

psychosocial stress, and (iii) increased anxiety perception as a
trait and during the whole psychosocial stress episode.
Interestingly, all the subjects exposed to CM experienced heigh-
tened anxiety but only those exposed to more severe or frequent
CM exhibited significant HPA-axis dysregulation. To the best of
our knowledge, this is the first study to date to report the impact
of CM severity measured as the gravity of the experiences suf-
fered, rather than as the accumulation of different types of CM
(e.g. pinch with momentary redness considered as low physical
abuse, v. physical aggression that needs medical intervention con-
sidered as very severe).

Our results suggest that subjects who have suffered CM have
higher overall diurnal cortisol levels. Specifically, the participants
with CM were characterized by a blunted decline of cortisol levels
from lunchtime to bedtime, compared with those without CM.
This alteration of the circadian cortisol rhythm is consistent
with the presence of hypercortisolism, as evidenced by higher
AUCg scores in the group exposed to CM, especially those
exposed to more severe and frequent CM. This may indicate a
desynchrony trend in this intrinsic biological process, which has
been described as a risk factor for rising mental health symptoms.
Our findings are accordant with other studies focused on CM,
which have reported both a blunted decline in HPA-axis activity
throughout the day (Bernard, Zwerling, & Dozier, 2015) and
higher overall cortisol output (Cicchetti & Rogosch, 2001). Our
results could help to elucidate the co-occurrence of hypercortiso-
lism and a flattened diurnal cortisol response, as high diurnal cor-
tisol levels may be explained by an atypical diurnal decline.
Similar findings have been reported in adults exposed to child-
hood adversities, suggesting the persistence of a less pronounced
diurnal cortisol slope (Kuras et al., 2017). This HPA-axis dysregu-
lation has important implications for other biological functions,
as immune system (e.g. compromising the release of pro and anti-
inflammatory substances) ultimately contributes to the increased
risk of chronic disease later in life.

Although a recent meta-analysis (Bernard et al., 2017)
reported no overall effect of CM on the diurnal cortisol slope,
the authors also discussed the impact of many confounders. For
example, age may influence the association between CM and cor-
tisol rhythms; whereas cortisol levels could be elevated soon after
the onset of a stressor (hypercortisolism), they could decrease over
time, reflecting a pattern of hypocortisolism in adulthood (Miller,
Chen, & Zhou, 2007). Although we did not observe this inter-
action between CM and pubertal stage, diurnal cortisol levels
showed to be higher in adolescents when compared to children.
Furthermore, our findings suggest that CM is associated with bio-
logical alterations also in youth without psychiatric disorders. In
this regard, different approaches suggest that resilient subjects,
who were exposed to CM but are asymptomatic, may present a
particular neurobiological adaptive response, as brain connectivity
changes to compensate for the alterations caused by abuse
(Ohashi et al., 2019).

Secondly, regarding the HPA-axis response to acute psycho-
social stress, consistent with the extant literature (Bunea et al.,
2017), children and adolescents exposed to CM exhibited a
blunted cortisol response during the TSST-C, compared with
those without CM. While previous literature supports that the
blunted cortisol response is better observed in adult populations
(while arguing that smaller effects are seen in children and adoles-
cents due to HPA-axis hyperactivation following immediate
trauma), an early hypoactivation is already observed in our sam-
ple, as has been reported previously (MacMillan et al., 2009).
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Although subjects exposed to CM remained hyporeactive under
acute stress, in terms of HPA-axis activity, they experienced a sig-
nificant increase in perceived anxiety, equivalent to that experi-
enced by those not exposed to CM. This reveals a clear
dissociation between anxiety perception and the physiological
response to stressful situations in young people with CM, which
might impair their ability to manage appropriately and cope
with everyday emotionally negative situations (Liu et al., 2012).
Notably, emotion regulation deficits have been suggested as a
key pathway linking CM with psychopathology (Dvir, Ford,
Hill, & Frazier, 2014; Hart et al., 2018). Further studies are
required to explore which biomarkers other than cortisol might
be linked with heightened anxiety in subjects exposed to CM
(Quidé et al., 2019). Our results further suggest that, although
participants with a current psychopathology tended to have
lower cortisol levels in general, the HPA-axis alterations in sub-
jects exposed to CM were present in both subjects with and with-
out a current psychopathology. Contrary to some previous
findings, in our sample neither pubertal stage (Gunnar,
Wewerka, Frenn, Long, & Griggs, 2009) nor sex (Trickett et al.,
2014) interacted with CM to predict HPA-axis reactivity during
the TSST-C.

Furthermore, besides the impact of CM on HPA-axis activity
and increased levels of anxiety (trait and state), our findings
also showed that the severity and frequency of CM play a key
role, thereby supporting a dose–response relationship (Anda
et al., 2006). Thus, in line with Trickett et al. (2014), subjects
exposed to more severe or more frequent forms of CM manifested
the most subdued HPA-axis responses under basal conditions and
in response to psychosocial stress; notably, Trickett et al. consid-
ered severity as the accumulation of different types of CM, rather
than according to the specific characteristics of the experiences
suffered. These findings warn of the deleterious impact that
milder forms of CM may have once they become chronic. This
is important as children who experience mild CM are often not
detected or receive less clinical and social care (Humphreys,
2020). Furthermore, it seems that these children start showing
higher levels of perceived anxiety before there is a marked bio-
logical dysregulation, offering a window of opportunity for early
detection and intervention. Hence, the use of accurate child
screening instruments at subclinical stages should be generalized,
since most children are only identified once they already have
severe psychiatric symptomatology (Bailhache, Leroy, Pillet, &
Salmi, 2013). Moreover, since dysfunction in neurobiological sys-
tems negatively impacts treatment outcomes, youth with CM may
also require specific treatment adapted to their condition (Tyrka,
Burgers, Philip, Price, & Carpenter, 2013).

The methodology used in the present study includes a wide
range of CM experiences reported from different sources, since
there is often a substantial gap between subjects identified in
informant-based studies and self-report assessments (Baldwin,
Reuben, Newbury, & Danese, 2019). Thus, our findings suggest
that participants with a suspected history of CM identified by
clinicians show the same HPA-axis dysfunctions as subjects
with a confirmed history of CM. Likewise, given that CM studies
may lack sensitivity when the experiences are not qualitatively
assessed (via the severity and frequency of exposure), key infor-
mation may be lost and findings distorted. This highlights the
need for specific training of clinicians in child psychiatric and
pediatric services, so CM assessment can be routinely implemen-
ted, despite the time and effort required to perform such complex
assessments (Zeanah & Edm, 2018).

Although prior evidence suggests that exposure to CM during
middle childhood has the greatest effects on emotional dysregula-
tion (Dunn, Nishimi, Gomez, Powers, & Bradley, 2018), it is dif-
ficult to pinpoint the exact developmental period when HPA-axis
functioning is disrupted. Future research should incorporate more
detailed information about the timing and proximity of CM to
delineate vulnerable periods (Andersen & Teicher, 2008). It
would be interesting to study the clinical course of the children
to identify possible risk and protective factors for the future
onset of psychopathology. A more dimensional approach focused
on symptom dimensions might reveal varying patterns of adreno-
cortical regulation (Cicchetti & Rogosch, 2001). It is important to
note that CM is not a phenomenon that can be studied in isola-
tion, since both its causes and consequences are systematic and
there are many factors that must be taken into account in order
to fully understand it.

The blunted reactivity observed in our study supports plausible
habituation, i.e. chronic exposure to stress may be linked with an
adaptive desensitization to new stressors over time (Murali &
Chen, 2005). These latent neurobiological alterations could
drive an increased vulnerability to psychopathology during child-
hood and adolescence (Busso et al., 2017), which may persist,
leading to the onset of a wide range of psychiatric conditions in
adulthood (Kudielka & Wüst, 2010). Other factors with the
potential to moderate the consequences of CM should also be
taken into account, such as the type of CM suffered, the relation-
ship with the abuser, social support received, and coexistence of
other types of trauma such as bullying (Arseneault, 2018), domes-
tic violence (Osofsky, 2018), or recent stressful life events (March-
Llanes, Marqués-Feixa, Mezquita, Fañanás, & Moya-Higueras,
2017).

One of the limitations of the current study is the methodology
used for assessing the presence and characteristics of CM expos-
ure. Widely used questionnaires such as the CTQ cannot be
administered to children younger than 12 years; indeed, there
is no validated questionnaire to assess the presence of CM in
the 7–17 years range. The main reason behind this is that younger
children have a limited understanding of their own exposure, since
they are still cognitively immature. Thus, any assessment of CM in
this vulnerable population needs to be adjusted tomaximize the reli-
able information that can be captured from the different informants
(not only the child) and, at the same time, to minimize the trauma
that the interview itself can represent to a victimized child. Thus,
use of TASSCV allows the proper assessment of children and adoles-
cents exposed frommilder to severe forms of CM, which would have
otherwise not been identified. Unfortunately, use of TASSCV
requires a longer time for a proper assessment together with the
gathering of information from multiple informants, which might
make it more challenging to use than simply relying on short self-
administered questionnaires such as the CTQ or considering only
the most severe children already detected by social services. Since
most of the sample was recruited in psychiatric units, there is an
unusually high proportion of ADHD cases in the non-CM group;
thus, our findings might not be generalizable to other populations.
At the same time, the majority of CM-exposed subjects suffered
from some sort of psychiatric condition, while most participants
non-exposed to CM had no psychopathological history. Further
research including a higher proportion of subjects exposed to CM
with no psychiatric symptomatology (i.e. resilient) is required to
disentangle the role of CM in the development of HPA-axis
disturbances and whether the later precede the onset of psychiatric
disorders.
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Conclusions

CM affects multiple domains of life such as intimate relationships,
violence and criminal offending, employment, drug abuse, and
physical and mental health (Hughes et al., 2017). It is a serious
global health problem with staggering long-term economic costs
(Thielen et al., 2016). This study is intended to raise awareness
of the biological and clinical repercussions of CM during or prox-
imally to exposure, encouraging clinicians to ask patients about
CM history and to respond accordingly, seeking therapeutic alter-
natives to manage acute stress better. Children exposed to CM
and attended in child protection units, child psychiatric, or pedi-
atric units are still at a sensitive period of neurological, cognitive,
social, and emotional development, during which high-quality
interventions can make an important difference and shift the bal-
ance between risk and protective factors (Chinitz, Guzman,
Amstutz, Kohchi, & Alkon, 2017). Thus, family psychotherapeutic
interventions have the potential to normalize HPA-axis function
if implemented promptly (Gunnar, DePasquale, Reid, Donzella,
& Miller, 2019).

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S003329172100249X
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A B S T R A C T

Background: Mucosal secretory immunoglobulin A (s-IgA) is an antibody protein-complex that plays a crucial role 
in immune first defense against infection. Although different immune biomarkers have been associated with 
stress-related psychopathology, s-IgA remains poorly studied, especially in youth. 
Objectives: The present study investigated how s-IgA behaves in front of acute psychosocial stress in children and 
adolescents, including possible variability associated with developmental stage and history of childhood 
maltreatment (CM). 
Methods: 94 children and adolescents from 7 to 17 years (54 with a current psychiatric diagnostic and 40 healthy 
controls) drawn from a larger Spanish study were explored (EPI-Young Stress Project). To assess biological 
reactivity, participants provided five saliva samples during an acute laboratory-based psychosocial stressor, the 
Trier Social Stress Test for Children (TSST-C). Samples were assayed for s-IgA, as well as for cortisol. Pubertal 
development was ascertained by Tanner stage and CM following TASSCV criteria. 
Results: We observed s-IgA fluctuations throughout the stressor, indicating the validity of TSST-C to stimulate s- 
IgA secretion (F(4,199) = 6.200, p <.001). Although s-IgA trajectories followed a reactivity and recovery pattern 
in adolescents, children exhibited no s-IgA response when faced with stress (F(4,197) = 3.406, p =.010). An 
interaction was found between s-IgA and CM (F(4,203) = 2.643, p =.035). Interestingly, an interaction between 
developmental stage, CM history and s-IgA reactivity was identified (F(12,343) = 2.036, p =.017); while children 
non-exposed to maltreatment exhibited no s-IgA changes to acute stress, children with a history of CM showed a 
similar response to adolescents, increasing their s-IgA levels after the psychosocial stressor. 

* Corresponding authors at: Faculty of Biology, University of Barcelona, Av Diagonal 643, 2n A, Barcelona, Spain.
E-mail address: lfananas@ub.edu (L. Fañanás).
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Conclusion: Acute psychosocial stress stimulates s-IgA secretion, but only after puberty. However, children with a 
history of maltreatment exhibited a response resembling that of adolescents, suggesting an early maturation of 
the immune system. Further studies are needed to clarify the validity of s-IgA as an acute stress biomarker, 
including additional measures during stress exposure.   

1. Introduction 

Exposure to stress leads to activation of various biological processes 
that are aimed at mounting an effective response to a threatening situ
ation and to later restore homeostasis once the stressor has ended. 
Physiological changes involved in stress response are fundamentally 
orchestrated by the sympathetic nervous system (SNS) and the hypo
thalamic–pituitaryadrenal (HPA) axis. Each of these systems involves a 
quick adaptive response, within minutes or hours, which is known as 
“fight or flight response”. This response prepares the system to detect 
danger as well as to provide the energy required to survive (Sapolsky 
et al., 2000; Segerstrom and Miller, 2004). Among others, the SNS ac
tivates the immune system, characterized by the activation of inflam
matory processes, which could accelerate wound repair and help 
prevent infections from taking hold (Godoy et al., 2018). 

In controlled settings, several studies have documented an increase 
in certain inflammatory biomarkers such as cytokines following 
laboratory-induced psychological stress (Steptoe et al., 2007). Although 
blood sampling is the gold standard to determine levels of inflammatory 
biomarkers, there is an increasing interest in the ability to assess bio
logical markers of stress reactivity in saliva, a less invasive, cheaper and 
safer biospecimen that enables sample collection many times per day 
(Szabo et al., 2020). Salivary levels of pro-inflammatory cytokines such 
as interleukin (IL)-6, tumor necrosis factor (TNF)-α, and IL-1β have 
already been found to increase in response to acute stress (Slavish et al., 
2015). In this context, secretory Immunoglobulin A (s-IgA), the pre
dominant immunoglobulin in mucosa, has emerged as a promising 
psychological biomarker of stress exposure due to its key role as a fast 
first-line immune defense that also provides oral protection from path
ogens (Nurkka et al., 2003; Staley et al., 2018). 

S-IgA secretion is under strong neuroendocrine control. Several 
studies support that, in adult populations, s-IgA increased after acute 
stress exposure (Campisi et al., 2012; Trueba et al., 2012). Specifically, 
Benham (2007) observed that s-IgA reached a significant increase 6 min 
after an acute psychological stressor and decreased during the first mi
nutes of the recovery period, while cortisol was still increasing. This 
rapid response could be explained by an activation of the sympathetic 
nerves that innervate salivary glands, which enhances s-IgA output. 
However, very little research on s-IgA has explored antibody release 
during earlier stages of life such as childhood and adolescence (Castro- 
Quintas et al., 2022), when s-IgA levels have not yet reached those of 
adulthood (Sonesson et al., 2011). Additionally, the crosstalk between 
the neuroendocrine and the immune systems (e.g. cortisol reactivity) is 
still developing and under the influence of the psychosocial environ
ment during this period (Gunnar et al., 2009). 

The most common laboratory-induced psychosocial acute stress 
protocols may include mental arithmetic tasks, public speaking or 
cognitive interference tasks. In the case of children and adolescents, the 
Trier Social Stress Test for Children (TSST-C) is the protocol for inducing 
stress most recognized and widely used, and it has been shown to reli
ably trigger the activation of different biological systems (Allen et al., 
2017; Wu et al., 2019). However, only one study in the literature 
explored s-IgA reactivity during TSST-C in children and adolescents. 
This study supported that youths (from 7 to 17 years old) displayed s-IgA 
reactivity to and recovery from acute stress (Laurent et al., 2015). 

Moreover, when a stress stimulus is prolonged in time, a dysregu
lation of biological systems may occur leading to brain alterations and 
physiological disruptions that negatively impact health. This exposure 
can be particularly harmful during early stages of life leading to more 

profound and long-lasting effects on the regulation of stress response 
systems further influencing the vulnerability to develop mental disor
ders (Oh et al., 2018). Also, individuals experiencing chronic stressors 
have less effective immune functioning, experiencing nonspecific 
inflammation, having higher susceptibility to adverse health outcomes, 
such as vascular disease, autoimmune disorders, and premature mor
tality (Miller et al., 2011; Wan et al., 2022). 

There are several potential pathways leading to a pro-inflammatory 
state after the exposure to stressors during young age, such as childhood 
maltreatment (CM) (Danese et al., 2017). Hunter et al., (2011) described 
an increase of cortisol reactivity in infants (0–5 years) exposed to 
adverse experiences. Conversely, chronic stressors dysregulate the acute 
stress response, leading, for example, to a blunted cortisol response. 
However, less is known about s-IgA alteration after adverse experiences. 

This study intends to characterize the variability in s-IgA responses to 
psychosocial stressors from childhood to adolescence and aims to 
explore the influence of developmental stage and history of CM on s-IgA 
response to stress. We hypothesize that adolescents will show higher s- 
IgA levels than children throughout TSST-C and that participants 
exposed to CM will show a blunted response to TSST-C compared to non- 
exposed to CM, following a similar pattern to their cortisol response 
during TSST-C. We also hypothesize that s-IgA increase and recovery 
pattern will both be faster than cortisol’s. 

2. Materials and Methods 

2.1. Sample and procedure 

Participants were 94 youths aged 7–17 (54 had been diagnosed with 
a current psychiatric disorder and 40 were healthy controls). Partici
pants in this study were a subset of a larger study cohort (EPI_young_stress 
project) recruited from April 2016 to March 2020 (Marques-Feixa et al., 
2021). Participants were eligible for the subset analysis based on 
availability of data on primary predictors and outcomes of interest. 
Youths with a current psychiatric diagnosis were recruited from six child 
and adolescent mental health units in Spain. Healthy controls were 
recruited at the University of Barcelona or in the psychiatric units via 
advertisements, primary healthcare centres, schools and other commu
nity facilities. Exclusion criteria for all participants included diagnosis of 
an autism spectrum disorder, an eating disorder with Body Mass Index 
(BMI) < 18, intellectual disability (IQ < 70), current drug dependence, 
not being fluent in Spanish, extreme premature birth (<1500 g), head 
injury with loss of consciousness, and severe neurological or other 
pathological conditions (such as epilepsy, cancer or autoimmune dis
eases). The Ethical Review Board of each hospital and university 
involved in the project approved this study. 

Families were explicitly informed of the voluntary nature of the 
study, their rights, and the procedures, risks and potential benefits 
involved. Written consent was required from parents/legal guardians. 
The children provided written assent after the nature of the procedure 
had been fully explained. Participants and their parents or legal 
guardians were interviewed separately, face to face, by a trained psy
chologist or psychiatrist to obtain sociodemographic and medical data, 
and to explore the CM history. A second appointment on a later date was 
scheduled at 4 PM to perform the Trier Social Stress Test for Children 
(TSST-C) at each corresponding research centre. Further details about 
the nature of the study have been described elsewhere (Marques-Feixa 
et al., 2021). 
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2.1.1. Trier social stress Test for children (TSST-C) 
The TSST-C is the acute psychosocial stress protocol most widely 

used in children and adolescents, and it has been shown to reliably 
trigger the activation of different biological systems (Buske-Kirschbaum 
et al., 1997). To avoid circadian rhythm variability in biomarkers, par
ticipants were scheduled at 4:00 pm (Kudielka et al., 2004). Briefly, 
upon arrival at the research center each participant rested for 30 min in 
a quiet room accompanied by a familiar researcher. After this resting 
period, the participant entered an experimental room where a panel of 
two unfamiliar judges (a woman and a man) wearing lab coats awaited 
sitting behind a table. The judges were instructed to maintain a neutral 
stance throughout the TSST-C and to avoid giving any kind of positive 
feedback to the participants. The judges explained the nature of the tasks 
to the participant, highlighting that they would be videotaped to analyze 
their performance afterwards, and that they were expected to be the 
best. During the first task (speech task), the participants had 5 min to 
think of an end of a story explained by experts and 5 min for freely 
telling their end for the story in front of a microphone. The second task 
(arithmetic task) consisted of a five-minute long serial subtraction (2 
from 421 in children from 7 to 12 years old, and 3 from 758 in ado
lescents from 13 to 17 years old). Whenever a participant made a 
mistake, a judge asked them to start over. Participants spent around 20 
min in the experimental room. After the stress tasks, participants 
returned to the quiet room with the familiar researcher for an additional 
30-minute recovery period. The entire procedure lasts 80 min (further 
details can be found in the Supplementary Material of Marques-Feixa 
et al. (2021)). 

Five saliva samples were collected during this procedure: 30 min 
before the stressor (T1), immediately before the stressor (T2), immedi
ately after the stressor (T3), 15 min after the stressor (T4), and 30 min 
after the stressor (T5) (see Fig. 1). All the participants were given a series 
of instructions to avoid factors that have been reported to influence 
biomarkers levels. Specifically, they were told to refrain from eating or 
drinking (with the exception of water) for two hours before the TSST-C; 
to refrain from intense physical activity for 24 h, and not to take ben
zodiazepines that day; to refrain from smoking for 1 h before; not to 
consume alcohol or caffeine in the 24 h preceding the TSST-C (Kudielka 
et al., 2009). The day of the protocol participants were asked about their 
current health status. 

2.2. Measures 

2.2.1. Developmental stage and current psychopathology 
Pubertal development was ascertained by Tanner stage question

naire (Morris and Udry, 1980), which was used to classify the partici
pants as either children (Tanner stages 1–3) or adolescents (Tanner 
stages 4–5). Psychopathology was ascertained using the Spanish version 

of the Schedule for Affective Disorders and Schizophrenia for School- 
Age Children: Present and Lifetime Version DSM-5 (K-SADS-PL-5) 
(APA: American Psychiatric Association, 2013; De la Peña et al., 2018). 
Diagnoses dimensions are depicted in Table 1. 

Fig. 1. Summary of the Trier Social Stress Test for Children (TSST-C) protocol.  

Table 1 
Sociodemographic and anthropometric data of participants (n = 94).  

Variables  Value 

Age - mean (Sd) [range]  13.8 (2.4) 
[7–17] 

Sex – n (%) Female 56 (60%) 
Male 38 (40%) 

Pubertal stage – n (%) Child (Tanner stage 1–3) 47 (50% 
Adolescent (Tanner stage 
4–5) 

47 (50%) 

Cultural origin– n (%) European 78 (83%) 
Others a 16 (17%) 

Socioeconomic status (SES)- 
mean (Sd) [range] b  

40.4 (17.9) 
[8–66] 

Current psychiatric diagnosis 
status – n (%) 

Subjects without current 
psychiatric diagnosis 

40 (43%) 

Subjects with current 
psychiatric diagnosis c 

54 (57%) 

History of childhood 
maltreatment (CM) – n (%) 

Without history of CM 44 (47%) 
With history of CM 50 (53%) 

Current infection – n (%) No 78 (83%) 
Ambiguous 9 (10%) 
Sick or cold 7 (7%) 

Body mass index (BMI) d mean 
(Sd) [range]  

21.1 (4.3) 
[12–34] 

BMI-for-age percentile e – n % Underweight 4 (4.6%) 
Healthy weight 59 (67.8%) 
Overweight 10 (11.5%) 
Obesity 14 (16.1%)  

a Other cultures included Latin American (69%), Maghrebin (19%), and 
others (12%). 

b Socioeconomic status (SES) was assessed based on the Hollingshead Four- 
Factor Index (Hollingshead, 1975), ranging from 8 to 66, with higher scores 
reflecting higher SES. This analysis was conducted with 92 subjects. 

c Diagnoses dimensions of the primary psychiatric disorder: Attention-deficit/ 
hyperactivity disorder (27%), Affective disorders (24%), Trauma and stress- 
related disorders (19%), Anxiety disorders (13%), Behavioral disorders (9%), 
Psychotic disorders (6%) and Eating disorders (2%). 

d This analysis was conducted with 87 subjects. 
e BMI-for-age percentile was calculated based on clinical growth charts for 

children and teens aged between 2 and 19 years. For calculating it, we consid
ered the precise months of age. Following clinical growth chart criteria partic
ipants were classified considering their percentile as: <5th, underweight; ≥5th 
to 84th, healthy weight; ≥85th to 94th, overweight, and ≥ 95th, obese. This 
analysis was conducted with 87 subjects. 
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2.2.2. Childhood maltreatment (CM) 
The participants and their parents/legal guardians were evaluated by 

trained psychologists by means of an exhaustive interview following the 
criteria of the instrument “Tool for assessing the severity of situations in 
which children are vulnerable” (TASSCV) (CARM, 2012) (available 
online in Spanish). Previously, reports from social services or teachers 
were reviewed, where applicable. In addition, the information was 
ascertained through questionnaires answered by participants. Adoles
cents who were older than 12 were administered the self-report versions 
of the Childhood Trauma Questionnaire short version (CTQ-SF) (Bern
stein et al., 2003) and the Childhood Experience of Care and Abuse 
Questionnaire (CECA-Q2) (Kaess et al., 2011), while participants aged 
7–11 answered an adapted ad-hoc hetero-administered questionnaire 
(for details see Supplementary Material of Marques-Feixa et al., (2021)). 
The CTQ and CECA-Q2 were used as complementary information to 
determine presence and type of CM. 

In summary, CM history was coded by clinicians according to the 
TASSCV criteria. Every subtype of CM included in the present study 
(emotional neglect, physical neglect, emotional abuse, physical abuse 
and sexual abuse) was coded as either: i) non-existent (no indicators of 
risk for a vulnerable situation), ii) suspect (when there was no conclu
sive evidence, but there were clear signs of risk that arouse suspicion), or 
iii) confirmed (clear evidence of it). Confirmed and suspected histories 
of CM were combined into the same category for downstream analysis. 

2.2.3. s-IgA And cortisol determination 
Saliva samples were collected by cotton oral swabs (Salimetrics) and 

were immediately stored at − 20 ◦C for a maximum of 3 months. Before 
s-IgA and cortisol determination, the tubes were thawed and centri
fuged, following the manufacturer’s instructions, to remove debris from 
the saliva. Salivary s-IgA and cortisol concentration were determined 
using a high sensitivity enzyme-linked immunosorbent assay (ELISA) 
(commercial kit Salimetrics, LLC, State College, PA). Samples were 
tested in duplicate and the mean was calculated (μg/dL). The lower limit 
of sensitivity of s-IgA was 0.025μg/dL and of cortisol was 0.007μg/dL. 
Cortisol concentrations at any timepoint with a coefficient of variation 
(%CV) higher than 30% were determined in duplicate for a second time. 
Whenever this happened, the final cortisol value used for downstream 
analysis was the mean of the two measurements obtained in the dupli
cate (i.e., initial measurements were disregarded due to high vari
ability). Two samples out of 470 (0.4%) still had CV > 30% after 
performing duplicates. Regarding s-IgA, only 10 samples had CV > 15%, 
of which only 2 had CV > 30%. No s-IgA duplicates were performed. For 
more details in sample %CV, please see Supplementary Table S3. 

2.3. Data analysis 

Analyses were conducted using SPSS 26.0. Salivary concentration of 
both s-IgA and cortisol were log10 transformed to fulfill the re
quirements for normal distribution in statistical analyses. 

To determine the effect of developmental stage and CM in s-IgA 
fluctuation during TSST-C, mixed-effects models with a random effect of 
intercept and a random slope of time, were employed (Model 1). Time 
factor had five categories (time-points) and the interaction with time 
was considered the main effect of interest of the model. In addition, 
simple effects tests were performed to evaluate the specific timepoint 
interaction between groups. In a second step, a post-hoc analysis (Model 
2) was conducted to test differential effect of CM history according to the 
developmental stage, entering a new factor that combines the develop
mental stage and the history of CM: (1) non-maltreated children, (2) 
children exposed to CM, (3) non-maltreated adolescents, and (4) ado
lescents exposed to CM. Considering that cortisol strongly influences s- 
IgA levels (Guzmán-Mejía et al., 2021; Stojanović et al., 2021); cortisol 
measures were included in the mixed model as covariates to adjust for 
cortisol levels at each corresponding time-point during TSST-C. Thus, to 
account for the possible confounding influence of cortisol variability, 

sex, current psychopathological status, and current infection (none, 
ambiguous or definitely sick-cold), these covariates were included in 
both statistical models. There were not missing data in any of the vari
ables of interest. We have also included results of s-IgA fluctuations 
without cortisol correction, detailed in Supplementary material. 

To determine the effect of developmental stage and CM in cortisol 
fluctuation during TSST-C, the same analyses were conducted (Model 3 
and Model 4). The s-IgA was not considered as covariate since s-IgA 
secretion is limited to mucosal tissues and cortisol production occurs in 
the adrenal gland, so we did not consider that s-IgA influenced cortisol. 
These two analysis are detailed in Supplementary material, as cortisol 
fluctuations during TSST-C are described in detailed in a previous study 
(Marques-Feixa et al., 2021). All tests were two-tailed with significance 
defined as p-value < 0.05. 

3. Results 

Sociodemographic and anthropometric data of participants are pre
sented in Table 1. 

As depicted in Fig. 2, the s-IgA levels fluctuated significantly during 
the TSST-C (F(4,199) = 6.200, p ≤ 0.001), indicating the validity of this 
acute psychosocial stressor to stimulate s-IgA secretion in the present 
sample (Model 1). Developmental stage was significantly associated 
with overall s-IgA levels (F(1,82) = 6.710, p =.011), reflecting higher s- 
IgA concentrations throughout the entire TSST-C procedure in adoles
cents when compared to children (similarly to higher overall cortisol 
levels observed in adolescents, detailed in Supplementary material). 
Furthermore, a significant interaction between developmental stage and 
time was identified (F(4,197) = 3.406, p =.010), indicating different 
trajectories of s-IgA levels between children and adolescents (not 
observed in cortisol fluctuations, see Supplementary material). Specif
ically, the simple effects analysis of s-IgA revealed a timepoint-specific 
interaction at T2 (immediately before the stressful situation) (F =
8.545, p =.004), T3 (immediately after the stressful situation) (F =
12.429; p =.001), T4 (15 min after the stressful situation finished) (F =
4.89, p =.029) and at T5 (30 min after the stressful situation finished) (F 
= 4.647, p =.033). In adolescents, s-IgA levels started to increase 
immediately before the acute stress, and continued rising immediately 
after the end of the stress task to finally return to basal s-IgA levels 
during the recovery period, while children showed no s-IgA changes 
throughout the protocol. Regarding s-IgA fluctuation through TSST-C, 
children did not show significant differences. However, adolescents 
showed a significant increase between T1- T2 (p =.033) and T1-T3 (p 
<.001), although not significant differences were observed between T2- 
T3. Between T3-T4 (during the 15 min after the end of the stressor) s-IgA 
decreased (p <.001) (see Fig. 2 and Table 2). 

Additionally, a significant interaction between time and maltreat
ment was observed (F(4,203) = 2.643, p =.035). However, simple ef
fects test did not reveal any significant timepoint-specific interaction. 
Thus, a second approach (Model 2) was performed to explore simulta
neously developmental stage and maltreatment history. A different s-IgA 
trajectory across the TSST-C was observed between groups (F(12,343) =
2.096, p =.017) (see Tab. 2 and Fig. 3). Specifically, in T2 (immediately 
before stressor) children (both exposed and non-exposed to maltreat
ment) showed lower s-IgA levels when compared with adolescents 
without maltreatment (p =.021, p =.004, respectively). However, after 
the acute stressor only children non-exposed to maltreatment showed 
lower s-IgA levels compared with all other groups [children exposed to 
maltreatment, adolescents exposed to maltreatment and adolescents 
non-exposed to maltreatment, respectively (T3 (p =.039, p =.001, p 
<.001) and T4 (p = 0.50, p =.012, p =.013))]. In addition, in T5 non- 
maltreated adolescents showed higher s-IgA levels when compared 
with non-maltreated children (p =.014). Furthermore, regarding s-IgA 
fluctuation throughout TSST-C, children non-exposed to CM did not 
show significant differences, while children exposed to CM had a non- 
significant increase of s-IgA between T2 and T3 (p =.070). 
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Adolescents non-exposed to CM showed an increase before the stress, 
between T1-T2 (p =.021), after the TSST-C, specifically between T1-T3 
(p =.006) but not between T2-T3 and a decrease between T3-T4 (p 
=.003). Similarly, adolescents non-exposed to CM showed and increase 
between T1-T3 (p =.045), a tendency to increase between T2-T3 (0.064) 
and a decrease between T3-T4 (p =.015), although they did not show an 
increase before the stressor, between T1-T2. With the exception of 
cortisol measures throughout TSST-C, none of the covariates (sex, cur
rent psychopathology and current infection) were significant in either 
Model 1 or Model 2 (for more information, see Supplementary material). 
Similar results were obtained in the analyses non—adjusted for cortisol 
levels (see Supplementary material). 

4. Discussion 

The present study indicates that s-IgA measurement constitutes a 
feasible biomarker to explore peripheral immunological reactivity to 
stress in young populations. In particular, we observed that, although 

children and adolescents showed similar s-IgA basal levels, their s-IgA 
stress reactivity seemed to differ. Adolescents showed an increase after 
the stressor and a rapid recovery, while children did not show an s-IgA 
response. Nevertheless, we observed that children exposed to CM 
exhibited an s-IgA pattern more similar to that of adolescents. To the 
best of our knowledge, this is the second paper to assess s-IgA response 
to stress in children and teens and the first one to do so in a young 
population exposed to CM. Therefore, evidence of s-IgA functioning in 
young populations is scarce and warrants further inquiry (Castro- 
Quintas et al., 2022). 

Our findings are consistent with the only existing study exploring 
acute stress response in children and adolescents (Laurent et al., 2015). 
However, this previous research did not directly compare s-IgA reac
tivity between children and adolescents. In this regard, our study reveals 
that there is no s-IgA response to psychosocial stress before puberty. 
Differences observed could be due to the stressor task not being powerful 
enough for children to activate their s-IgA secretion. However, a 
perceived anxiety test administered in this sample during the TSST-C 

Fig. 2. s-IgA fluctuations during TSST-C in whole sample and according to developmental stage (Model 1). Error bars SE.  

Table 2 
Mixed-model analysis for s-IgA levels (Model 1 and Model 2).   

Developmental stage Developmental stage according to CM history 

Children  

(n = 47) 
(Mean, 
SD) 

Adolescents 
(n = 47) 
(Mean, SD) 

F (p) 
a 

F (p) 
b 

Non- 
maltreated 
children 
(n = 25) 
(Mean, SD) 

Children 
exposed to 
CM  

(n = 22) 
(Mean, SD) 

Non- 
maltreated 
adolescents 
(n = 19) 
(Mean, SD) 

Adolescents 
exposed to CM  

(n = 28) 
(Mean, SD) 

F (p) 
a  

F (p) 
b 

s-IgA levels 
during TSST-C  

(µg/dL log- 
transformed)  

T1 4.30 
(0.045) 

4.37 
(0.048) 

3.406 ** 
(0.010) 

1.274 
(0.261) 

4.30 
(0.062) 

4.30 
(0.066) 

4.36 
(0.071) 

4.37 
(0.066) 

2.096* 
(0.017)  

0.361 
(0.789) 

T2 4.25 
(0.042) 

4.44 
(0.045) 

8.545** 
(0.004) 

4.23 
(0.057) 

4.27 
(0.061) 

4.49 
(0.065) 

4.39 
(0.061) 

3.292* 
(0.023) 

T3 4.26 
(0.041) 

4.48 
(0.044) 

12.429*** 
(0.001) 

4.18 
(0.056) 

4.35 
(0.061) 

4.51 
(0.065) 

4.46 
(0.061) 

5.905*** 
(0.001) 

T4 4.21 
(0.043) 

4.35 
(0.046) 

4.899* 
(0.029) 

4.13 
(0.060) 

4.30 
(0.065) 

4.36 
(0.069) 

4.36 
(0.064) 

3.022* 
(0.032) 

T5 4.23 
(0.045) 

4.37 
(0.047) 

4.647* 
(0.033) 

4.17 
(0.062) 

4.29 
(0.067) 

4.41 
(0.071) 

4.35 
(0.065) 

2.275 
(0.082) 

CM: childhood maltreatment. 
a Mixed-model. 
b Simple effects tests in the context of mixed-model. 
p values: *p ≤ 0.05, **p ≤ 0.01, and ***p ≤ 0.001. 
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procedure, revealed that participants rated the session as equally 
stressful independent of developmental stage (Marques-Feixa et al., 
2021). Accordingly, literature supports that puberty is one of the most 
sensitive periods of life with regard to immune system reprogramming 
by stress (Csaba, 2020), since children are born with an undeveloped 
and adaptable immune system, which matures and acquires memory as 
they grow (Simon et al., 2015). However, little is known about when this 
system becomes responsive to psychosocial cues. Our results here sug
gest that children’s immune system may not respond to acute stress, in 
comparison to adolescents, although their self-perceived stress or their 
HPA axis may (Marques-Feixa et al., 2021). Interestingly, the func
tioning of biological systems are known to be mediated by both intrinsic 
and environmental factors (Seltzer et al., 2010). Accordingly, Ulmer- 
Yaniv et al., (2018) supports that during early infancy, children’s im
mune system regulation relies on maternal health and interaction rather 
than on other environmental signals. Additionally, it has been proposed 
that biological response to stress may be associated to general cognitive 
functioning and the development of social cognition (Van Den Bos et al., 
2016). It would be of great interest to understand how the brain, 
depending on the developmental stage, detects psychosocial stress sig
nals and activates different biological systems to respond accordingly. 

In this regard, history of CM seems to alter s-IgA response during the 
TSST-C. Danese et al. (2017) observed that CM is a threatening situation 
that can be linked to danger and may co-occur with physical abuse, 
which can facilitate pathogen infection that, in turn, can induce 
inflammation and damage. Specifically, we observed that children 
exposed to CM showed a heightened immunological stress response with 
a pattern equivalent to that exhibited by adolescents. Although the 
ability to deal with threatening situations is a hallmark of adolescence, 
CM could make children more aware of potentially dangerous situations 
leading to an early activation of their stress response. Thus, the apparent 
advancement of s-IgA reactivity to psychosocial stress observed in 
children exposed to CM is consistent with accelerated biological aging in 
this group, as revealed by the epigenetic clock, telomere length and 
advanced pubertal timing (Chen et al., 2021; Colich et al., 2020). This is 
in line with human development theories that argue that early adverse 
environments may accelerate the onset of puberty to increase the 

opportunity for reproduction prior to possible mortality (Belsky, 2012); 
e.g., girls who are victims of sexual abuse have been described to 
experience a precocious puberty (Noll et al., 2017). However, in our 
study no differences in s-IgA response according to CM history were 
observed in the adolescent group. This is in contrast with previous 
studies reporting heightened inflammation in subjects exposed to early 
adversity and might reflect unique features of s-IgA as opposed to other 
immune markers such as C-reactive protein or interleukins. 

Additionally, our findings suggest that HPA axis and the immune 
system follow independent maturation processes, since the HPA axis 
response to TSST-C in the same sample follows a similar pattern in 
children and adolescents (Marques-Feixa et al., 2021) contrary to our 
findings on s-IgA reactivity. Adolescents have higher s-IgA and cortisol 
levels when compared to children, suggesting an influence of pubertal 
hormones in overall immunoendocrinological levels. However, while 
cortisol response throughout TSST-C is fundamentally modified by CM, 
s-IgA response to the acute stressor is modified by developmental stage. 
Adolescents non-exposed to CM showed both cortisol and s-IgA re
sponses. Both children and adolescents exposed to CM exhibited s-IgA 
response in front of stress, but no change in cortisol levels. Children non- 
exposed to CM did show a response for cortisol but they did not show a 
response for s-IgA. Further research is needed to clarify whether these 
changes are unique to maturation or may be indicative of early evidence 
of reprogramming due to stress. 

Our findings also suggest that s-IgA increases in a short period after 
an acute psychosocial stress, highlighting its possible use as a non- 
invasive immune biomarker in youths. Specifically, we observed an s- 
IgA increase 20 min after the psychosocial stress was initiated followed 
by a fast return to basal levels 35 min after the beginning of the stressor. 
These results contrast with those found in our previous work on this 
sample, in which cortisol levels remained high after 35 min (Marques- 
Feixa et al., 2021). This is in line with a previous study based on un
dergraduate students exposed to the TSST, which reported that cortisol 
remained high 30 min after completing the stress task, but s-IgA levels 
had fully recovered by then (Campisi et al., 2012). This might indicate 
that the s-IgA response is released prior to cortisol and that it follows a 
faster fashion as reflected by its rapid increase and return to basal levels. 

Fig. 3. s-IgA trajectories according to the developmental stage, and the history of CM (Model 2): (1) non-maltreated children, (2) children exposed to CM, (3) non- 
maltreated adolescents, and (4) adolescents exposed to CM. Error bars SE. 
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Thus, s-IgA and cortisol might be independent biomarkers providing 
complementary information that, when studied together, offer a 
comprehensive view of the stress response in humans. In future studies, 
it may be interesting to evaluate both cortisol and s-IgA simultaneously. 

Some limitations should be noted. First, it would be interesting to 
increase the number of samples collected during the stressor in order to 
better understand the pattern of s-IgA response, since Benham (2007) 
described a peak of s-IgA levels 6 min after stress onset in young adults. 
Moreover, the only study based in youths found a peak of s-IgA levels 10 
min after the stressor start (Laurent et al., 2015). Unfortunately, these 
intermediate measures were not collected in our study, which could 
have allowed us to better define s-IgA dynamics. Second, the method
ology used to assess CM exposure (TASSCV) requires extensive in
terviews with multiple informants, and a longer time for administration 
when compared with the most used questionnaires in the field, which 
might not always be possible for clinicians in a daily setting. Of note, 
younger children have a limited understanding of their own exposure 
due to their cognitive immaturity. Additionally, widely used question
naires, such as the CTQ or CECA-Q2, can not be administered to children 
younger than 12 years; indeed, there is no validated questionnaires to 
assess the presence of CM in the 7 to 17 years range. Thus, use of the 
TASSCV allowed the proper assessment of different types of CM expo
sure in the whole age range included in our study, which would have 
otherwise not been possible to explore. Third, the majority of partici
pants with a history of CM also had a current psychiatric disorder, while 
most participants non-exposed to CM had no psychopathological his
tory. Further research including a higher proportion of resilient youth 
(exposed to CM with no psychiatric disorders) would help disentangle 
the effect of both variables in the biomarkers analyzed. Fourth, although 
the TSST-C difficulty adaptation was determined by age, the analysis 
were conducted based on puberty development. 

The inclusion of additional SNS biomarkers, such as alpha amylase, 
and epigenetic measures, such as DNA methylation, could provide a 
more comprehensive understanding of the complex crosstalk between 
the neuroendocrine and the immune systems (Martins et al., 2021). 
Furthermore, the study of other systemic inflammation biomarkers, such 
as CRP or interleukins, could help to elucidate the biological mecha
nisms that are responsible for linking higher inflammation to CM 
(Coelho et al., 2014; Entringer et al., 2020). Moreover, other stress 
biomarkers, such as cortisol, have been described to follow a non-linear 
pattern of stress reactivity through development (Gunnar et al., 2009). 
Thus, further studies should explore s-IgA reactivity patterns across all 
five Tanner stages to disentangle immune maturation across pubertal 
transition. Since it has been suggested that youth with more external
izing behaviors were characterized by attenuated and less dynamic s-IgA 
responses (Laurent et al., 2015), it could be interesting to include 
different diagnosis as a potential mediator of this relationship in future 
studies (Cicchetti et al., 2015). 

Finally, it might be interesting to explore how the age of exposure to 
CM, its proximity or its chronicity can influence the resulting s-IgA 
reactivity to psychosocial stress to determine the most critical devel
opmental periods (Slopen et al., 2013). Similarly, the nature of the 
adversity (e.g. neglect vs abuse; or physical vs emotional) has a differ
ential impact in the biological deregulation observed (Baumeister et al., 
2016; Sumner et al., 2019). Further studies are needed to explore 
whether social support or secure attachment could buffer the effects of 
CM on immune dysregulation. However, maternal secure attachment 
and social support could buffer the impact of CM in early stages of life 
(Sung et al., 2016). 

5. Conclusions 

The present study found evidence of an increased s-IgA reactivity to 
stress only after puberty onset, supporting that the immune system 
gradually matures from birth to late life (Simon et al., 2015). However, 
children previously exposed to CM may exhibit an advance of this 

response, activating their immune system when faced with psychosocial 
stressors at earlier stages of development. This phenomenon would be in 
line with widespread theories defending that individuals exposed to a 
wide range of pernicious exposures (from either psychosocial or chem
ical nature) experience what is known as accelerated biological aging. 
Further studies are required to elucidate the role of CM and develop
mental stage in immune system regulation in young participants. 
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Las hipótesis específicas planteadas en un inicio se han podido testar en los seis artículos 

realizados y resumidos a continuación.  

Sección I: En cuanto a la evaluación de los acontecimientos vitales estresantes recientes 

en población adolescente y su relación con la sintomatología internalizante y 

externalizante, hemos podido concluir que: 

1. El metaanálisis demuestra que vivir acontecimientos vitales estresantes recientes

de forma agregada puede tener un fuerte impacto en la sintomatología

internalizante y externalizante expresada por los adolescentes. Los estudios

longitudinales confirman que tanto los estresores aumentan el riesgo de

psicopatología (hipótesis de sensibilidad al estrés) como que la psicopatología, en

sí misma, aumenta el riesgo de exposición a situaciones de estrés (hipótesis de

generación del estrés), produciéndose un círculo vicioso entre estrés y

psicopatología. Hay pocos estudios que reporten la naturaleza o tipo de

estresores, por lo que concluir qué acontecimientos pueden ser los más dañinos

en la salud mental de los adolescentes es todavía una incógnita por resolver.

2. El instrumento Life Events Inventory for Adolescents (LEIA) ha sido validado en la

población general adolescente, demostrando altos estándares de calidad

psicométrica para su uso en el ámbito clínico y de la investigación. El LEIA

permite valorar 75 acontecimientos vitales estresantes vividos en el último año y

su respectiva afectación. La suma de los acontecimientos vividos (puntuación

cuantitativa) se asocia más a la sintomatología externalizante, mientras que la que

valora la afectación (puntuación subjetiva) se asocia más a la sintomatología

internalizante. El LEIA es el primer instrumento en considerar la naturaleza

distinta de los estresores (menores-mayores, dependientes-independientes o

interpersonales- no interpersonales). Los acontecimientos considerados como

menores no tienen relevancia en la salud mental del menor, pero sí los eventos

mayores, que se asocian a un aumento de la sintomatología internalizante,

externalizante y a un bajo bienestar. Asimismo, los acontecimientos dependientes

(ej. expulsión, peleas) se asocian más con la sintomatología externalizante. El

acoso escolar y los eventos independientes-no interpersonales (ej. problemas

económicos en la familia) se asocian a síntomas internalizantes. Por último, los

estresores independientes interpersonales (ej. enfermedad o muerte de un

familiar) parecen no afectar a la sintomatología expresada por los adolescentes.

Sección II: En referencia a las consecuencias clínicas asociadas a las experiencias adversas 

tempranas (estresores próximos y maltrato), se ha podido observar que:  

3. Los diferentes tipos de maltrato coexisten y podrían evaluarse en un contínuum

según su severidad, frecuencia y agregación. El maltrato infantil aumenta rasgos

típicos del TLP (desregulación emocional, ira intensa e impulsividad) en niños/as
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y adolescentes. Tanto estos rasgos como la propia historia de maltrato aumentan 

el riesgo de exposición a más acontecimientos vitales estresantes, sugiriendo la 

existencia de una revictimización. La desregulación emocional y los estresores 

recientes son los constructos que más se asocian a las conductas suicidas 

presentadas en la población infantojuvenil (autolesiones, ideación suicida, 

intentos autolíticos, etc.). 

4. Los niños/as y adolescentes con historia de maltrato muestran más

sintomatología psiquiátrica internalizante y externalizante, presentando un peor

ajuste premórbido y funcionamiento global. Los pacientes con historia de

maltrato infantil muestran mayor comorbilidad psiquiátrica, polifarmacia, y un

inicio más temprano del abuso de sustancias ilegales. Nuestros hallazgos

refuerzan el nuevo diagnóstico propuesto por la CIE-11: el TEPT-C. Los

participantes con historia de maltrato, independientemente del diagnóstico

psiquiátrico actual, muestran más sintomatología de TEPT-C (estrés

postraumático, desregulación emocional, autoconcepto negativo y problemas en

las relaciones interpersonales). Además, los diferentes tipos de maltrato tienen un

impacto diferencial en esta sintomatología dependiendo de la etapa del desarrollo

en la que tuvieron lugar, sugiriendo ventanas ontogénicas de vulnerabilidad.

Sección III: En lo que se refiere a las alteraciones neurobiológicas en niños/as y 

adolescentes expuestos a maltrato, se ha demostrado que: 

5. Los niños/as y adolescentes que han sufrido maltrato muestran disfunciones en

el eje HHA; i) tanto en el ritmo circadiano, con mayores concentraciones de

cortisol diurno (especialmente por la noche) como ii) frente a estrés psicosocial

agudo (TSST-C), mostrando un aplanamiento en su reactividad. Asimismo, se

observa una relación dosis-efecto: los participantes que han sufrido experiencias

de maltrato moderadas-severas o han sido expuestos a menudo-frecuentemente

a maltrato muestran mayores disfunciones en el eje HHA. Sin embargo, los

participantes con historia de maltrato reportan una elevada percepción de estrés-

ansiedad, evidenciando una clara disociación entre su percepción subjetiva y su

respuesta biológica frente estrés. Estas asociaciones se observaron

independientemente de si actualmente tenían o no un diagnóstico psiquiátrico.

6. El estrés psicosocial agudo estimula la secreción de la Inmonoglobulina A

secretora (s-IgA), un biomarcador del sistema inmune. Mientras que los

adolescentes aumentan los niveles de s-IgA frente a estrés y disminuyen sus

concentraciones al acabar el estímulo, los niños/as prepuberales no presentan

variaciones. No obstante, aquellos niños/as con historia de maltrato muestran

una respuesta similar a los adolescentes, incrementando los niveles de s-IgA

después del estresor psicosocial. Esto podría apuntar a una maduración temprana

del sistema inmune en sujetos con experiencias de maltrato.
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El objetivo principal de esta tesis ha sido explorar el impacto de las experiencias 

adversas durante la infancia en la salud mental de los niños/as y adolescentes. También 

estudiar cómo el trauma complejo puede dañar importantes mecanismos 

neuroendocrinos implicados en la respuesta al estrés, afectando a la regulación 

emocional, la conducta, las habilidades sociales y otras funciones cognitivas esenciales 

para el desarrollo óptimo de la persona (McCrory et al., 2011; Nemeroff, 2016). 

En el inicio de esta tesis nos preguntamos si durante una etapa clave del 

desarrollo, como es la adolescencia, se podía establecer una clara relación entre la 

agregación de acontecimientos vitales estresantes recientes y un aumento de la 

sintomatología internalizante y/o externalizante. También nos planteamos si los jóvenes 

con psicopatología mostraban un mayor riesgo de exposición a situaciones estresantes, 

en comparación con los adolescentes sin sintomatología internalizante o externalizante. 

Para ello, se revisó extensa y sistemáticamente la literatura científica. 

De acuerdo con la revisión y el metaanálisis realizado, se ha podido concluir que 

está profusamente demostrada la asociación entre los acontecimientos vitales estresantes 

recientes y la presencia de sintomatología internalizante y externalizante en población 

adolescente (March-Llanes et al., 2017). De hecho, los estudios longitudinales revisados 

respaldan que esta relación se observa en ambas direcciones (Harkness et al., 2015). Es 

decir, por un lado, se confirma la hipótesis de sensibilidad al estrés, que apoya que la 

agregación de eventos estresantes es un claro factor de riesgo para la aparición de 

síntomas internalizantes y externalizantes (Cohen et al., 2013; Hankin and Abela, 2005). 

Por otro lado, se corrobora la direccionalidad inversa, es decir, los adolescentes que 

muestran sintomatología psiquiátrica, tanto internalizante como externalizante, tienen 

un mayor riesgo de estar expuestos a más situaciones adversas en su día a día, 

confirmándose la hipótesis de generación de estrés  (Hammen, 2005; Rudolph et al., 

2000). Por tanto, nos encontramos frente un círculo vicioso entre estas dos variables de 

riesgo, los acontecimientos estresantes y la psicopatología, que se retroalimentan y 

afectan al desarrollo y al bienestar del adolescente. 

Es importante recordar que el impacto de los eventos vitales estresantes sobre la 

psicopatología aumenta cuando se viven de manera agregada. Es decir, tanto los 

adolescentes sanos como con psicopatología previa, si se exponen en un período corto 

de tiempo a un gran número de eventos vitales estresantes, tendrán una mayor 

probabilidad de desarrollar diferentes trastornos psiquiátricos, incluyendo: trastornos 

afectivos (Fernandez-Castelao and Kröner-Herwig, 2013), abuso de sustancias o 
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adicciones (Charles et al., 2015), hiperactividad y problemas de conducta (Flouri and 

Kallis, 2011), o comportamientos suicidas (Serafini et al., 2015). Por tanto, podemos 

afirmar que la agregación de eventos estresantes es un factor de riesgo general y 

transdiagnóstico durante la adolescencia (March-Llanes et al., 2017), del mismo modo 

que otros autores lo asocian con los trastornos mentales de aparición más tardía en la 

vida adulta (Skarbø et al., 2004). 

Es interesante recordar que, además de las implicaciones clínicamente relevantes, 

la literatura científica ha demostrado que esta agregación de estresores también puede 

tener un impacto neurobiológico. Por ejemplo, Swartz y colaboradores (2015) 

demostraron que los adolescentes que habían experimentado más eventos negativos 

durante los últimos doce meses tenían una alteración a largo plazo en la reactividad de 

la amígdala, lo que producía a su vez un mayor riesgo de depresión. Más adelante se 

discutirán algunas de las alteraciones neurobiológicas asociadas al maltrato infantil 

descritas en esta tesis. 

El metaanálisis realizado también demuestra que la direccionalidad de la 

asociación entre estresores y psicopatología se podría comprender separando los eventos 

vitales en dos categorías: "dependientes" e "independientes" (Wichers et al., 2012). Es 

decir, los eventos de vida que dependen directamente de la conducta del adolescente 

(repetir curso, pelearse, fugarse de casa, etc.) estarían más asociados con la psicopatología 

a través de las correlaciones gen-ambiente y se relacionarían más con la hipótesis de 

generación del estrés (Kendler and Baker, 2007). En otras palabras, la exposición a 

eventos estresantes “dependientes” estaría, en gran parte, influenciada por el efecto de 

los genes sobre los rasgos temperamentales del adolescente, como por ejemplo una 

mayor impulsividad (McAdams et al., 2013). En cambio, los eventos de vida que son 

independientes de la conducta del adolescente (la muerte de un ser querido, ingreso en 

prisión de un familiar, cambio de trabajo de los padres, etc.) se asociarían más con la 

hipótesis de sensibilidad al estrés y los mecanismos de interacción gen-ambiente (Young-

Wolff et al., 2012). En este sentido, algunos autores afirman que los eventos estresantes 

“independientes” predicen sobre todo la sintomatología depresiva, pero no tanto de otro 

tipo (Kendler et al., 2003). Sin embargo, nuestro metaanálisis no ha podido confirmar 

esta asociación, ya que la mayoría de los estudios no diferencian la naturaleza de los 

eventos sufridos y habitualmente se incluyen en un único constructo, por lo que no se 

han podido extraer conclusiones firmes al respecto. 
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En síntesis, este trabajo puso de manifiesto la necesidad de desarrollar 

instrumentos validados mucho más completos y adaptados para poder estudiar los 

estresores vividos por los adolescentes en la sociedad del siglo XXI. A su vez, se reafirmó 

la falta de investigación más específica que permita profundizar en la relación entre la 

naturaleza de los acontecimientos estresantes vividos y la psicopatología asociada. 

En ese marco, en la presente tesis se validó el LEIA, un nuevo instrumento para 

valorar en la población general adolescente (12-17 años) los acontecimientos vitales 

estresantes vividos en el último año (Moya-Higueras et al., 2020). El LEIA se ha diseñado 

siguiendo las recomendaciones metodológicas de los expertos en la materia 

(Dohrenwend, 2006) y ha sido validado con altos estándares de calidad psicométrica. 

Incluye 75 acontecimientos vitales estresantes y es el primer instrumento en España en 

considerar el impacto diferencial de los acontecimientos “menores-mayores”, 

“dependientes-independientes” o “interpersonales-no interpersonales”. 

Antes de entrar en el efecto específico de los estresores, cabe mencionar que este 

estudio, al igual que el metaanálisis realizado, indica que los acontecimientos vitales 

estresantes se asocian tanto con sintomatología internalizante y externalizante, como con 

un nivel de bienestar bajo y menor sensación de felicidad. Sin embargo, este trabajo 

sugiere que las chicas puntúan más en sintomatología internalizante y, en cambio, los 

chicos en sintomatología externalizante (agresividad y comportamiento antisocial).  

Tradicionalmente, se habían asociado más las conductas externalizantes al sexo 

masculino, señalando como una posible explicación un aumento en los niveles de 

testosterona, una hormona descrita como ligada al comportamiento impulsivo y 

agresivo. Sin embargo, las investigaciones en los últimos años señalan que los niveles de 

testosterona no predicen en sí mismos las conductas agresivas que tiene una persona y, 

de hecho, esta hormona se asocia más a comportamientos prosociales que a la 

agresividad (Jordan-Young and Karkazis, 2019). Por tanto, es necesaria una visión 

mucho más amplia que la del debate hormonal sexual ligado a la agresividad y considerar 

también otros factores de riesgo. Por ejemplo, el temperamento, los roles socioculturales 

y las experiencias previas de violencia podrían ser elementos importantes que determinan 

la manera de expresar el malestar y la forma de sobrevivir al contexto ambiental. 

Por otra parte, los datos aportados defienden que los acontecimientos estresantes 

considerados como “menores” o menos importantes (nacimiento de un hermano o 

cambios de trabajo de los padres, etc.), no se asocian con la psicopatología presentada 

por el adolescente, como ya habían apuntado otros investigadores (Vrshek-Schallhorn 
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et al., 2015). Este aspecto puede ser relevante a la hora de intervenir con menores, ya 

que conocer los eventos de riesgo que merece la pena priorizar durante el tratamiento 

puede evitar perderse entre otros acontecimientos vitales menos relevantes para la salud 

del adolescente.  

Adicionalmente, se han observado asociaciones muy similares entre estresores y 

psicopatología, tanto si se considera la “puntuación cuantitativa” como la “puntuación 

objetiva” que otorga el LEIA. Es decir, no hay apenas diferencias entre hacer un 

recuento simple del número de estresores vividos (puntuación cuantitativa) y reajustar la 

afectación de cada estresor según parámetros objetivos (puntuación objetiva), como ya 

describieron hace años algunos autores (Zimmerman, 1983). Por consiguiente, usar la 

puntuación cuantitativa simple sería suficiente. Sin embargo, en nuestro estudio sí que 

se observan diferencias en la psicopatología asociada a los estresores si se utiliza la 

“puntuación subjetiva”, que pondera todos los acontecimientos vividos según la 

afectación particular de cada persona. A menudo, en el ámbito científico y clínico la 

pregunta más reportada ha sido qué aproximación (la objetiva o la subjetiva) es mejor 

usar a la hora de prever un peor pronóstico clínico (Dohrenwend, 2006). Sin emabargo 

atentiendo a nuestros resultados, la pregunta debería ser cuál de las dos puntuaciones 

usar en función del tipo de psicopatología que se quiera predecir, ya que cada tipo de 

aproximación es útil para predecir un tipo de sintomatología diferente, internalizante o 

externalizante.  

De acuerdo con nuestro estudio, la puntuación cuantitativa se asocia más a la 

sintomatología externalizante (agresividad), mientras que la puntuación subjetiva se 

asocia más a la sintomatología internalizante (ansiedad y somatización). Esto podría 

deberse a que los adolescentes con sintomatología más externalizante (tendencia a 

comportarse de manera más agresiva, impulsiva, con alteraciones de la conducta, etc.) 

pueden ser personas con tendencia a minimizar sus emociones. Por tanto, tener en 

cuenta simplemente si les ha ocurrido o no el evento, daría más información que 

preguntarles cómo les ha afectado. En cambio, en adolescentes que tienen tendencia a 

expresar su malestar de forma internalizante, con tristeza, ansiedad o somatización, será 

más relevante tener en cuenta la afectación que describen ante los hechos que les ha 

tocado vivir. Esto iría en la línea de las teorías cognitivas de los trastornos emocionales 

como la depresión (Alloy et al., 1999).  

Otro de los hallazgos importantes de este trabajo ha sido la asociación entre los 

distintos tipos de acontecimientos estresantes y la sintomatología expresada por el 
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adolescente. Por ejemplo, los mayores predictores de la sintomatología externalizante 

serían los acontecimientos “dependientes” (que dependen directamente de la conducta 

de la persona) pero “no interpersonales” (que no involucran a otras personas 

directamente) como sería repetir curso. No obstante, en chicas, la sintomatología 

externalizante también se ha asociado con aquellos eventos “dependientes” pero 

“interpersonales”, como pelearse o distanciarse con un amigo/a. Por el contrario, los 

eventos más predictores de la sintomatología internalizante y de insatisfacción con la 

vida serían los “independientes, no interpersonales” (como tener problemas económicos 

en la familia); aunque los acontecimientos “dependientes e interpersonales” (pelearse 

con alguien o distanciamiento con un amigo/a), también se han asociado con el espectro 

internalizante. 

Finalmente, cabe señalar que, de acuerdo con nuestros resultados, los 

acontecimientos estresantes de naturaleza “independiente e interpersonal”, como el 

divorcio de los padres, la enfermedad grave o la muerte de un familiar, no se asocian por 

sí solos a ninguna sintomatología, aunque suelen ser los eventos más explorados en las 

investigaciones. Por tanto, nuestro estudio invita a un cambio de paradigma que 

considere realmente otros estresores que puedan emerger de estos eventos clásicamente 

evaluados como, por ejemplo, un incremento de los problemas económicos familiares, 

peleas entre los padres o de los padres con el menor, siendo estos últimos los que 

realmente afectarían a la salud mental del adolescente. Por último, cabe mencionar que 

los acontecimientos que podrían vincularse a experiencias de acoso escolar (p. ej. los 

compañeros excluyen o insultan) o a vivencias de violencia verbal entre los padres, sí 

que se asocian a sintomatología internalizante (depresión, ansiedad y somatización). Esto 

es acorde a los resultados presentados por Kontak y colaboradores (2019) en su estudio 

longitudinal basado en población infantojuvenil canadiense. 

Por tanto, desde el punto de vista clínico, en adolescentes con síntomas 

internalizantes (ansiedad, apatía, somatización, depresión) se debería ser especialmente 

cuidadoso y explorar las experiencias de acoso escolar, problemas económicos en casa o 

peleas entre los padres (entre otras). Mientras que en adolescentes con síntomas 

externalizantes (alteraciones de la conducta, agresividad, impulsividad), los 

acontecimientos más importantes a valorar serían los dependientes de su conducta 

(expulsión, peleas, problemas de drogas, etc.). En estos últimos, sin embargo, existe una 

limitación considerable y es que, a menudo, los ítems que conforman el constructo 

externalizante son muy similares a los acontecimientos estresantes en sí (Grant et al., 

2004). Por tanto, deberían valorarse también otros factores de riesgo que puedan explicar 
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el inicio de estas conductas que son, a la vez, una forma de expresar el sufrimiento y un 

nuevo estresor por sí mismo. 

En este sentido, se debe de considerar que el apoyo y las estrategias personales 

de las que dispone el adolescente, como el estilo de afrontamiento frente estas 

situaciones de estrés (coping en inglés), serán aspectos clave para decantar finalmente la 

balanza a sufrir sintomatología psiquiátrica o no (Meng et al., 2011). Por ejemplo, 

entendemos por estilos adaptativos aquellos estilos de afrontamiento que permiten 

resolver los problemas de forma asertiva. En cambio, los estilos desadaptativos serían 

aquellos que directamente no permiten resolver el problema o permiten afrontarlo, pero 

solo de manera temporal o a corto plazo (p. ej. consumo de drogas, aislamiento, huida, 

agresividad, rumiación, autolesiones, etc.). Es evidente que tener estilos de 

afrontamiento desadaptativos frente situaciones estresantes incrementa el riesgo de 

exposición a más situaciones adversas (Miron and Orcutt, 2014). A su vez, estos estilos 

retroalimentan la probabilidad de manifestar más síntomas psiquiátricos (ansiedad, 

adicción a sustancias, trastornos de la personalidad, depresión, etc.)(van den Heuvel et 

al., 2020). Por consiguiente, tanto en la práctica clínica como en investigación, será 

importante tener en cuenta los recursos internos de los que dispone el adolescente, para 

poder estimar el riesgo psicopatológico o de revictimización frente adversidades 

(Herman, 2004).  

En esta línea, el tercer artículo presentado en esta tesis ha pretendido clarificar 

los factores de riesgo o posibles desencadenantes asociados a las autolesiones u otros 

comportamientos suicidas llevados a cabo por los niños/as o adolescentes (Marques-

Feixa, et al., 2021a). En ambos casos, estas conductas podrían reflejar un déficit en el 

repertorio de recursos internos disponibles y en las estrategias de afrontamiento de los 

adolescentes.  

Las conductas suicidas o autolesiones sin intención de morir son un fenómeno 

muy preocupante actualmente, que comporta un gran sufrimiento tanto para la persona 

como para los familiares y que cada vez tiene lugar en población más joven (Steinhoff et 

al., 2021). Dentro del conjunto de comportamientos suicidas, existen conductas con 

características muy diferentes entre ellas; sin embargo, todas ellas se relacionan y, en su 

forma más extrema, pueden llevar a la muerte por suicidio (Hamza et al., 2012). Según 

la OMS, en los últimos 45 años las muertes por suicidio a nivel mundial se han 

incrementado un 60% y, desgraciadamente, la franja de edad que ha incrementado más 

ha sido la población adolescente (World Health Organization, 2005), convirtiéndose en 
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la segunda causa principal de muerte entre los jóvenes de 15 a 29 años (Paniagua, 2021; 

World Health Organization, 2014).  

Con el fin de estudiar este grave problema de la sociedad actual, nuestro trabajo 

incluyó un conjunto de variables para identificar su contribución directa e indirecta en 

las conductas suicidas observadas. Los factores incluidos en el modelo fueron la historia 

de maltrato (considerando tanto la agregación de distintos subtipos como su severidad y 

frecuencia), los eventos vitales estresantes próximos, así como distintos rasgos de la 

personalidad asociados clásicamente al trastorno límite de la personalidad (TLP): la 

desregulación emocional, la ira intensa y la impulsividad.  

Es interesante recordar que este trabajo ha adoptado una visión continua en base 

a todos estos constructos, alejándose de la clásica aproximación categórica o dicotómica. 

De esta forma, se han considerado en un contínuum de severidad las experiencias de 

maltrato, los rasgos de la personalidad desadaptativos, la acumulación de estresores 

próximos y los diferentes comportamientos suicidas. Esta aproximación iría en la línea 

de los autores que defienden que el uso de un factor general de psicopatología (p. ej. el 

concepto de Factor p propuesto por Caspi et al. (2020)) puede resultar más útil a la hora 

de aproximarnos y estudiar la realidad clínica que separar entre diferentes entidades 

diagnósticas. Además, en el ámbito infantojuvenil todavía es más difícil discernir entre 

lo sano y lo patológico, ya que los diferentes constructos están en pleno desarrollo. Así, 

esta aproximación puede ayudar a reflejar mucho mejor la realidad de nuestra muestra 

de niños/as y adolescentes, que incluye tanto a menores que no cumplen criterios 

diagnósticos de un trastorno mental, como niños/as y adolescentes con diferentes 

diagnósticos mentales de menor y mayor funcionalidad.  

Los hallazgos de este trabajo demuestran, en primer lugar, que la historia de 

maltrato sufrida por los niños/as y adolescentes se asocia con una mayor exposición a 

eventos vitales estresantes en el último año, apoyando, una vez más, la existencia de 

revictimización (Hosser et al., 2007). Además, se observa cómo el maltrato aumenta los 

rasgos de personalidad desadaptativos asociados al TLP (Krause-Utz et al., 2019). A su 

vez, estos rasgos (la desregulación emocional, la ira intensa y la impulsividad) aumentan 

la probabilidad de que los menores se expongan a más situaciones estresantes, apoyando 

de nuevo la hipótesis de generación de estrés. En última instancia, se demuestra que esta 

mayor agregación de acontecimientos estresantes en los últimos doce meses sería el 

principal factor predictor de los comportamientos suicidas observados en niños/as o 

adolescentes, confirmándose la hipótesis de sensibilidad al estrés. Todo este entramado 
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de variables podría explicarse de acuerdo con la teoría del apego descrita por Bowlby 

(1969); aquellos menores expuestos a trauma complejo a menudo tienen un apego 

inseguro (asociado a carencias en el afecto, la confianza y la seguridad) que afecta tanto 

a su forma de ser como a la forma de responder frente a nuevos estresores. 

Por otro lado, en nuestro trabajo, la desregulación emocional también ha 

resultado ser, por sí misma, un factor determinante en los comportamientos suicidas 

observados en menores. Otros autores ya han puesto de manifiesto como los menores 

expuestos a una tensión emocional negativa en el hogar, tanto dirigida directamente a 

ellos como a otros, muestran una intensa emotividad negativa difícil de controlar (Caspi 

et al., 2004; Maughan and Cicchetti, 2002). En línea con el modelo de Autotrauma (Briere 

and Scott, 2013), los adolescentes con trauma complejo pueden sentirse emocionalmente 

abrumados cuando la angustia excede su capacidad relativa para manejar el malestar. En 

consecuencia, frente nuevas adversidades, los niños/as o adolescentes con historia de 

maltrato pueden recurrir a conductas de evitación, como por ejemplo las autolesiones u 

otras conductas suicidas. Esta forma de responder puede resultarles útil al momento, 

pero a largo plazo les bloquea emocional y cognitivamente y les suele comportar más 

estrés añadido. Por tanto, es esencial que en la intervención con esta población 

infantojuvenil se priorice la regulación de las emociones, más que otros aspectos como 

la impulsividad o la ira intensa. Además, hay que tener en cuenta que en los últimos años 

la desregulación emocional se ha establecido como un factor de riesgo transdiagnóstico 

y predictor de una peor evolución clínica en todos los trastornos mentales (Paulus et al., 

2021). Por tanto, es importante ayudar a las familias y a los adultos a cargo de niños/as 

para que se fomenten las estrategias de manejo emocional desde las primeras etapas de 

la vida. Los niños/as y adolescentes que actúen con el piloto automático, y desde el 

cerebro más emocional, es más probable que muestren alteraciones conductuales, de la 

integración de la realidad y dificultades en la regulación del afecto, siendo finalmente un 

grupo de elevado riesgo para presentar trastornos mentales (McKay et al., 2021). Cabe 

mencionar que estos rasgos desadaptativos son elementos clave en el cuadro clínico que 

conforma el TLP y, en línea con la teoría biopsicosocial de Linehan (1993), las personas 

con este diagnóstico son pacientes que requieren un tratamiento especializado e integral, 

en parte dirigido a reducir las conductas suicidas que presentan. 

Sin embargo, en nuestra muestra de estudio no se ha detectado una relación 

directa entre el maltrato y las conductas suicidas, siendo los rasgos de la personalidad 

desadaptativos y la agregación de estresores próximos los que hacen desencadenar, 

finalmente, las conductas suicidas. Esta circunstancia brinda una oportunidad de 
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intervención focalizada en estas variables intermedias y concuerda con la extensa 

literatura existente, según la cual, la desregulación emocional es un importante factor 

mediador entre el maltrato infantil y las conductas autolesivas (Titelius et al., 2018) y 

otros problemas de salud mental (Jennissen et al., 2016). Además, algunos estudios ya 

han apuntado que los eventos vitales estresantes, al ser conductas más fácilmente 

evaluables y próximas, son reportados más fácilmente y parecen predecir mejor, que la 

historia de maltrato en sí, todo tipo de conductas o malestar asociado (Baglivio et al., 

2020). Por tanto, aunque no se encuentre una relación directa entre maltrato y 

comportamiento suicida, en muchos casos el trauma relacional es el telón de fondo, a 

menudo inconsciente para la persona, que afecta a la salud mental y a las conductas 

desadaptativas actuales. 

No hay que perder de vista que, además de las variables estudiadas en este trabajo, 

existen otros factores ambientales y genéticos, tanto protectores como de riesgo, que 

pueden jugar un papel muy importante en este marco conceptual (Bozzatello et al., 2021). 

Sin embargo, un estudio reciente sugiere que el componente genético de los rasgos de 

personalidad es poco probable que tenga un fuerte impacto causal en el comportamiento 

suicida que tienen los pacientes con enfermedades mentales severas (Kalman et al., 

2022). 

Por último, es preciso señalar que el 75% de las personas con TLP han 

experimentado abuso emocional, físico o sexual en la infancia (Wagner et al., 

especialmente los que muestran conductas suicidas (Paris, 2019). Estas condiciones, 

junto con las disfunciones que muestran en su forma de ser, estar y relacionarse con el 

mundo, han hecho que este diagnóstico se haya vinculado mucho al cuadro clínico que 

recoge la nueva entidad diagnostica del TEPT-C. De hecho, las nuevas dimensiones 

añadidas en el TEPT-C (más allá de los síntomas clásicos del TEPT) son características 

que se asemejan a las que presentan las personas con TLP: problemas graves y 

persistentes en la regulación del afecto, creencias sobre uno mismo de incapacidad y 

poca valía (sentimientos de vergüenza, culpa o fracaso), así como dificultades para 

mantener las relaciones y sentirse cerca de los demás. Sin embargo, algunos autores 

concluyen que, aunque comparten similitudes, son constructos diferentes que deben 

evaluarse por separado (Ford and Courtois, 2021). 

En este contexto, y conociendo el problema diagnóstico asociado a los niños/as 

y adolescentes con historias de maltrato infantil (Herman, 1992; van der Kolk, 2005), el 

cuarto artículo de esta tesis ha pretendido explorar, de manera completa, la 
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sintomatología asociada al trauma complejo, sus afectaciones en la funcionalidad global 

del menor, así como verificar si coexiste con la sintomatología del nuevo diagnóstico de 

TEPT-C propuesto por la CIE-11 (Marques-Feixa et al., 2022a). Asimismo, se ha 

explorado si los diferentes tipos de maltrato y la edad de exposición a ellos impacta de 

manera diferencial en la sintomatología de TEPT-C. 

Nuestro estudio demuestra que una gran parte de la sintomatología que expresan 

los menores atendidos en centros de salud mental podría ser explicada directamente por 

la historia de maltrato (12-15%). Esto constata que tenemos sobre la mesa un claro factor 

ambiental que, por definición, puede ser modificado; por tanto, si se le dedicaran más 

recursos y fuera realmente una prioridad social y política, estaríamos reduciendo un gran 

número de problemas de salud mental. Hay que recordar que nuestro estudio tiene una 

visión transdiagnóstica, es decir, incluye niños/as y adolescentes con diagnósticos 

psiquiátricos muy dispares: trastornos de la conducta, ansioso-depresivos, psicóticos, 

alimentarios, déficit de atención e hiperactividad y adaptativos, entre otros. Esta 

condición pone de manifiesto que, si solo se abordan los síntomas clínicos concretos de 

cada trastorno, sin abordar la posible historia de trauma o su sintomatología asociada, el 

tratamiento puede quedar incompleto y no resultar eficaz (Karatzias et al., 2019; Lanktree 

and Briere, 2008; Sachser et al., 2017). De hecho, la práctica clínica demuestra que a 

menudo, en pacientes con historia de trauma complejo, cuando mejora un tipo de 

sintomatología, si no se ha abordado de manera integral la problemática, aparece con el 

tiempo otra de diferente (van der Kolk, 2020). 

En esta línea, nuestro estudio demuestra que el maltrato infantil incrementa el 

número de diagnósticos psiquiátricos que recibe un niño/a o adolescente a lo largo del 

desarrollo, llegándose a describir hasta siete etiquetas diagnósticas diferentes en estos 

menores. Posiblemente, esto se deba a las distintas formas que va adoptando el 

sufrimiento interno del niño/a o adolescente a lo largo del tiempo. Sin embargo, hay que 

ser cautelosos, ya que elevados cambios en el diagnóstico van a comportar también 

abordajes terapéuticos diferentes, tanto psicológicos como farmacológicos. Este 

aumento de diagnósticos puede conducir también a una sensación de fracaso terapéutico 

y comportar una mayor generación de estrés o revictimización del menor. Asimismo, 

nuestro estudio confirma que los niños/as o adolescentes con maltrato muestran una 

mayor comorbilidad psiquiátrica actual, seguramente relacionada con la dificultad de los 

clínicos para encajar la amplia e inespecífica sintomatología que manifiestan estos 

menores en las entidades diagnósticas que propone el DSM-5. 
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Curiosamente, el estudio señala que, aunque la historia de maltrato no va a 

determinar si el menor va a ser tratado con psicofármacos o no, los niños/as y 

adolescentes con historia de trauma complejo reciben más polimedicación, llegando a 

tomar hasta cuatro familias distintas de fármacos simultáneamente. Esto puede deberse 

al empeño de muchos psiquiatras de intentar encontrar remedio y disipar la compleja 

sintomatología que presentan estos niños/as mediante psicofármacos. En cambio, 

algunos países como Suecia, con políticas más generosas en el bienestar de las familias y 

la infancia, encabezan las tasas más bajas de niños/as y adolescentes con historia de 

maltrato con prescripción de psicofármacos (Gilbert et al., 2012). Contrariamente, 

España encabeza el ranking mundial de mayor consumo lícito de ansiolíticos, hipnóticos 

y sedantes en adultos, junto con Bélgica y Portugal (Brauer et al., 2021), pero también en 

niños/as y adolescentes (Steinhausen, 2015). Además, su consumo va en aumento tanto 

en población infantil como en adultos y, especialmente, en las mujeres con problemas 

de ansiedad (Carrasco-Garrido et al., 2016; Steinhausen, 2015). Con este marco de 

referencia, será interesante revisar si después de entrar en vigor la nueva especialidad de 

Psiquiatría infantil en España surgirá un nuevo paradigma o manera de intervenir con 

estos niños/as y adolescentes, ya que está ampliamente demostrado que necesitan otro 

abordaje terapéutico diferente al de los adultos (Lakhan and Hagger-Johnson, 2007). 

Por otro lado, y en concordancia con la literatura que describe que años antes de 

la aparición de un trastorno mental grave, como la psicosis, ya existe un peor ajuste 

premórbido (Chang et al., 2020), nuestro estudio demuestra que los participantes con 

maltrato tienen un peor ajuste premórbido desde edades muy tempranas, en preescolar 

(0-6 años), durante la primaria (6-12 años) y la adolescencia (13-17 años). Por tanto, estos 

niños/as ya muestran señales en etapas bien tempranas y sería importante que los 

profesionales aprendieran a reconocerlas para intervenir precozmente, antes de que sea 

demasiado tarde. A su vez, se describe que estos niños/as y adolescentes con maltrato 

tienen un peor funcionamiento global en la actualidad, tanto si tienen o no diagnósticos 

psiquiátricos. Por añadidura, parecen ser especialmente vulnerables los niños/as de 

familias con bajo nivel socioeconómico, seguramente porque disponen de un menor 

acceso a recursos externos para compensar algunas de estas afectaciones (espacios 

seguros para actividades extraescolares que motiven al menor, viviendas más tranquilas 

o de mayor calidad, repasos escolares, etc.). Explorar y potenciar los factores protectores 

asociados a la resiliencia en esta población es de gran importancia (Gartland et al., 2019). 

Todos estos hallazgos que conforman la primera parte del cuarto artículo de esta 

tesis irían en la línea de los estudios previos en adultos, que demuestran como las 
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personas con historia de maltrato constituyen un subtipo de pacientes clínicamente 

distinto, presentando sintomatología más severa, de inicio más temprano, con más 

comorbilidad y con una peor adherencia y respuesta al tratamiento psicológico y 

farmacológico (Lippard and Nemeroff, 2020; Nanni et al., 2012). Además, nuestros 

resultados son similares para el grupo control, poniendo de manifiesto que los niños/as 

o adolescentes con historia de maltrato que no cumplen criterios diagnósticos muestran 

también un incremento de sintomatología internalizante y externalizante, pudiendo 

detectar malestar subclínico en estos chicos/as (De Rose et al., 2016).  

Por otro lado, y en referencia al segundo objetivo de este estudio, se ha podido 

constatar que los niños/as y adolescentes con historia de maltrato muestran más 

sintomatología de TEPT-C, explorada a partir de los cuatro subdominios que la 

conforman: la sintomatología de estrés postraumático, la desregulación emocional, el 

bajo autoconcepto y las dificultades en las relaciones interpersonales. Además, el estudio 

demuestra que el procesamiento del trauma será diferente según la etapa del desarrollo 

en la que haya tenido lugar cada tipo de maltrato. La excpeción es la negligencia 

emocional, que ha resultado ser demoledora durante todo el desarrollo y para todos los 

subdominios del TEPT-C (Marques-Feixa et al., 2022a). 

En referencia al primer subdominio del TEPT-C, la sintomatología de estrés 

postraumático simple, nuestro estudio demuestra que se asocia a todos los tipos de 

maltrato. Esto refleja la dificultad que tienen los niños/as y adolescentes expuestos a 

cualquier tipo de trauma para procesar algunos inputs sensoriales que les activan la 

respuesta de amenaza intensamente (lucha, huida o congelación). Además, pone de 

manifiesto que la negligencia (física y emocional) y el maltrato emocional también se 

asocian al estrés postraumático, y no solamente el abuso físico o sexual, como se ha 

explorado comúnmente a lo largo de la historia (Pate, 2021).  

Específicamente, en cuanto a las etapas del desarrollo de máxima vulnerabilidad 

para sufrir estrés postraumático, se ha visto que la negligencia y el maltrato físico son 

especialmente perjudiciales cuando ocurren en los primeros cinco años de vida, periodo 

en el que el cerebro necesita de los cuidados más básicos para crecer y madurar 

óptimamente. Es interesante recordar que en estas etapas tempranas tiene lugar la 

maduración del sistema límbico, que va a permitir el desarrollo y control de las 

emociones complejas y va a establecer las primeras asociaciones entre los estímulos 

sensoriales recibidos y las respuestas conocidas como “piloto automático”. De hecho, 

los sucesos que ocurran previamente a la maduración de las áreas corticales superiores 
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se almacenarán de forma primaria como un conjunto de percepciones y aprendizajes 

inconscientes, sin la capacidad de poder integrar, reflexionar y representar escenarios 

futuros (van der Kolk, 2020). Por tanto, no es de extrañar que la negligencia y el maltrato 

físico en estas etapas tempranas se relacionen con niños/as o adolescentes que van a 

mostrar respuestas asociadas al estrés postraumático: hiperreactividad intensa, activación 

de memorias emocionales y/o dificultades para integrar y procesar la información. En 

cambio, el maltrato psicológico es especialmente nefasto cuando ocurre entre los 6 y 12 

años, una etapa del desarrollo que coincide con la maduración del córtex prefrontal y el 

desarrollo de funciones como la empatía, la comprensión del lenguaje y la integración de 

conceptos. Tiene sentido, por tanto, que recibir insultos, desprecio, manipulación o 

rechazo durante esta etapa sea más dañino para el menor y se asocie a la sintomatología 

de estrés postraumático. Por último, el abuso sexual afecta de manera integral a muchas 

áreas del desarrollo de la persona y nuestro estudio indica que es especialmente dañino 

cuando ocurre a partir de la segunda infancia y durante la adolescencia (6-17 años), etapas 

cruciales para el desarrollo sexoafectivo. Sin embargo, no parece ser tan dañino si ocurre 

en los primeros seis años de vida, aunque son escasos los sujetos con abuso sexual en 

esta franja de edad en nuestra muestra y serían necesarios más estudios al respecto. 

Por otro lado, en referencia a los otros tres dominios que componen el TEPT-C 

(desregulación emocional, autoconcepto y relaciones interpersonales), parece que la 

etapa de exposición al trauma no tendría tanta relevancia como el hecho en sí de sufrirlo. 

Este resultado tiene sentido, sabiendo que todas ellas son dimensiones muy inherentes 

al ser humano. Esto concuerda con otros estudios que reportan que el trauma complejo 

en la niñez impide el desarrollo de habilidades básicas de la personalidad (Gold, 2004; 

Herman, 1992) e irían en la línea de la teoría de Autotrauma descrita por Briere (2002), 

que describe que el trauma complejo deteriora el desarrollo de tres capacidades primarias: 

la regulación del afecto, la propia identidad y las relaciones interpersonales. 

Por lo que se refiere a la desregulación emocional, se ha observado que son la 

negligencia emocional y el maltrato emocional y físico los que ejercen un fuerte impacto. 

Seguramente, los niños/as expuestos a estos traumas relacionales no desarrollaron un 

apego seguro con sus principales cuidadores, por lo que no pudieron establecer la 

capacidad de autorregulación emocional en situaciones de estrés que sí consiguen los 

niños/as con apego seguro (Ainsworth et al., 1978). Además, nuestro estudio apoya que 

estos tipos de maltrato afectan negativamente a la regulación emocional a lo largo de 

todo el desarrollo, contrariamente a algunos estudios que consideran la segunda infancia 

como una etapa especialmente sensible (Dunn et al., 2019). Como ya se ha descrito 
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previamente en esta tesis doctoral, la desregulación emocional vinculada al maltrato se 

ha establecido como un factor de riesgo para un sinfín de condiciones psiquiátricas (Dvir 

et al., 2014) incluyendo los comportamientos suicidas (Marques-Feixa et al., 2021a), por 

lo que proteger a los niños/as de estos traumas y promover su óptima regulación 

emocional es una prioridad.  

Es importante mencionar que, en nuestro estudio, no se ha detectado que la 

negligencia física o el abuso sexual tengan un impacto claro en la regulación emocional 

de los niños/as y adolescentes, como sí apuntan algunos autores (Kim et al., 2021). Así, 

según nuestro estudio, las carencias alimentarias, físicas o de vivienda, por ejemplo, no 

serían tan relevantes para un menor a la hora de establecer la capacidad de regular sus 

estados emocionales. Por otro lado, en un inicio nos sorprendió que el abuso sexual 

tampoco se relacionara con la desregulación emocional, dado que en la práctica clínica y 

en la literatura ha sido ampliamente reportada esta asociación (Walker et al., 2021). Sin 

embargo, a diferencia de los otros tipos de maltrato, es más habitual que el abuso sexual 

pueda ocurrir fuera del núcleo familiar de convivencia, por lo que se podría hipotetizar 

que estos niños/as y adolescentes, si disponen de afecto y apoyo emocional en su seno 

familiar, podrían mantener intacta la capacidad de regular sus emociones (aunque otras 

áreas como el estrés postraumático o las que veremos a continuación sí que se verían 

alteradas). Lo mismo podría ocurrir cuando el agresor forma parte del núcleo familiar, 

pero existe otro progenitor que actúa en consecuencia protegiendo al menor de edad 

rápidamente. De hecho, el trabajo reciente de Ensink et al. (2021) refiere que las 

adolescentes que han sufrido abuso sexual, si tienen un apego seguro con sus principales 

cuidadores, tienen una menor sintomatología traumática asociada. Sin embargo, serían 

necesarios más estudios para explorar este impacto diferencial en función de la relación 

con el agresor y la respuesta recibida por parte de la familia después de la revelación del 

abuso.  

En cuanto al autoconcepto negativo, vemos que todos los tipos de maltrato 

ejercen un fuerte impacto. El trauma complejo durante la infancia sitúa al menor en una 

situación muy ambivalente hacia sus cuidadores, en la que conviven los sentimientos de 

sufrimiento, pero también de lealtad y respeto hacia su familia. Este juego perverso 

puede llevar al niño/a a experimentar un sinfín de sentimientos contradictorios difíciles 

de procesar y que serán demoledores para la formación de su identidad. Estos niños/as 

pueden llegar a sentirse merecedores de este maltrato, responsabilizarse de lo que les 

sucede y perder su marco de referencia, dudando de sus creencias y valores y dejando en 

un segundo plano su sufrimiento, sus necesidades y su valía. Por tanto, no es de extrañar 
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que estos niños/as crezcan formando un concepto negativo acerca de sí mismos. En 

cuanto a las etapas del desarrollo de más vulnerabilidad, una vez más, parece que la 

negligencia física impacta sobre todo cuando ocurre en los primeros cinco años de vida, 

mientras que el maltrato emocional cuando ocurre en la segunda infancia (6-12 años). 

Por último, este artículo demuestra que todos los tipos de maltrato afectan a las 

habilidades que va a tener un menor a la hora de establecer relaciones interpersonales 

sanas. El maltrato físico parece que es especialmente dañino cuando ocurre en la primera 

infancia (0-5 años), mientras que el maltrato emocional y abuso sexual lo son cuando 

ocurren en la segunda infancia (6-12 años). Esto podría deberse a que el cerebro primario 

de un niño/a, al sufrir abuso físico inesperado en las primeras etapas de la vida (0-5 

años), aprendió que debía protegerse de las personas porque podían dañarle en cualquier 

momento, especialmente de aquellas más próximas y que merecían su confianza, como 

sus cuidadores. Así, es lógico que estos niños/as o adolescentes puedan mostrarse más 

desconfiados, estar más a la defensiva y tener dificultades a la hora de establecer 

relaciones interpersonales o íntimas. Por otro lado, en la segunda infancia (6-12 años), 

cuando la comprensión del lenguaje es mucho más amplia y el niño/a aprende la mayor 

parte de las habilidades sociales para interactuar con el mundo, es lógico pensar que si 

es insultado, menospreciado o abusado sexualmente va a mostrar dificultades para 

confiar y establecer relaciones óptimas interpersonales. 

Finalmente, este cuarto artículo respalda la relación dosis-efecto que existe entre 

la historia de maltrato sufrida (multisubtipos, severidad y cronicidad) y la mayor gravedad 

en la psicopatología expresada (Warmingham et al., 2019). Este fenómeno demuestra lo 

importante que resulta intervenir tempranamente con el niño/a o la familia y evitar que 

estas experiencias de maltrato se cronifiquen o se agraven. Hay estudios longitudinales 

esperanzadores que demuestran que, si las experiencias de maltrato finalizan durante la 

segunda infancia, se reduce el riesgo de psicopatología tanto a corto como largo plazo 

(Jung et al., 2021). Nuestro artículo también otorga evidencia para apoyar que todas las 

formas de maltrato tienen efectos generalizados en la salud de la persona (Vachon et al., 

2015), aunque hasta día de hoy la literatura científica haya sido dominada por los estudios 

sobre abuso sexual (Hovdestad et al., 2015). La inclusión de este nuevo diagnóstico 

psiquiátrico, ya respaldado por numerosos estudios científicos (Brewin et al., 2017), 

puede suponer un punto de inflexión para el tratamiento psicoterapéutico de muchos 

pacientes con historia de trauma complejo (Bohus and Priebe, 2018; Lanktree and Briere, 

2008; Myers et al., 2002). 
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Hay que considerar que todas estas afectaciones sistémicas asociadas al maltrato 

(De Bellis and Zisk, 2014) también se han asociado a múltiples alteraciones funcionales 

y morfológicas en el cerebro (Heim et al., 2010; Nemeroff, 2016; Teicher et al., 2016). 

En este contexto, los dos últimos artículos que conforman esta tesis exploran, en la 

misma muestra de niños/as y adolescentes, las posibles alteraciones neurofisiológicas 

vinculadas al maltrato, estudiando algunos de los principales mecanismos biológicos de 

regulación del estrés: el eje HHA y el sistema inmune. 

El primer trabajo analiza la función del eje HHA en condiciones basales y frente 

un estresor agudo de tipo psicosocial (el TSST-C) y su posible asociación con la historia 

de maltrato (Marques-Feixa et al., 2021b). Respecto a la función basal responsable del 

mantenimiento del ritmo circadiano, se demuestra que aquellos niños/as y adolescentes 

con experiencias de maltrato (con o sin psicopatología actual) muestran niveles más altos 

de cortisol a lo largo del día, especialmente por la noche. Niveles altos de cortisol son 

neurotóxicos y podrían dañar otros sistemas biológicos. Además, la hipercortisolemia 

por la noche podría alterar los ritmos de sueño-vigilia y hacer que estos niños/as y 

adolescentes estén más activos a la hora de acostarse, con un estado de hipervigilancia 

que les dificulte relajarse y conciliar el sueño. De hecho, algunos estudios han vinculado 

altos niveles de cortisol al medio día o por la noche con trastornos ansiosos en población 

infantil (Dieleman et al., 2015). A diferencia de nuestro estudio, algunos autores reportan 

que los niños/as expuestos a maltrato muestran mayores niveles de cortisol por la 

mañana (Cicchetti and Rogosch, 2001). No obstante, sigue habiendo estudios 

contradictorios en la literatura, en parte debidos a la gran heterogeneidad en la 

metodología usada durante la recogida de muestras biológicas y en la valoración de la 

historia de maltrato (Bernard et al., 2017). 

Por otro lado, nuestro artículo demuestra que, mientras que los niños/as y 

adolescentes sin trauma complejo aumentan sus niveles de cortisol después de una 

situación de estrés psicosocial (TSST-C), los que reportan historia de maltrato muestran 

un eje HHA hipoactivo, es decir, no aumentan sus niveles de cortisol como se esperaría 

frente a estrés agudo. Lo más paradójico es que estos niños/as con experiencias de 

maltrato muestran altos niveles de ansiedad, habiendo una clara disociación entre su 

percepción de estrés y su respuesta biológica. Esto tiene una gran relevancia, ya que, si 

uno de los mecanismos más importantes para activar el cerebro y otros sistemas 

biológicos no funciona óptimamente frente al estrés, nos encontremos con personas a 

las que les suponga mucho más esfuerzo gestionar emocional y conductualmente las 

situaciones de estrés cotidiano. En consecuencia, estas personas podrían recurrir más 



Discusión 

211 

fácilmente a estrategias desadaptativas de autorregulación con el fin de reducir el malestar 

invasivo que experimentan, como consumir sustancias, autolesionarse o realizar intentos 

autolíticos (Bae et al., 2015), aumentando a largo plazo los problemas interpersonales en 

el entorno familiar, social y laboral y su riesgo para desarrollar un trastorno mental. 

Cabe mencionar que estas alteraciones en el eje HHA se han detectado 

independientemente de la presencia de un trastorno mental en curso actual, demostrando 

que las disfunciones podrían estar latentes antes incluso de que el menor tenga 

problemas de salud mental (Carr et al., 2013; Mccrory, Gerin and Viding, 2017; Teicher 

and Samson, 2013). Asimismo, estas alteraciones podrían situar al menor ante una mayor 

vulnerabilidad para sufrir trastornos mentales. En este sentido, es importante señalar que 

las alteraciones en el eje HHA se han vinculado tanto con sintomatología internalizante 

y externalizante durante la infancia (Conradt et al., 2014) como con diferentes 

diagnósticos psiquiátricos en la edad adulta (Kudielka et al., 2004; Zorn et al., 2017). 

Hay que destacar, igualmente, que nuestros resultados irían en la línea de la 

revisión sistemática de Bunea, Szentágotai-t y Miu (2017) que reporta un patrón de 

respuesta atenuado durante el TSST en personas expuestas a adversidades tempranas 

(sobre todo adultos), reflejando que existe una desensibilización del sistema tras la 

exposición al maltrato. Sin embargo, algunos estudios basados en niños/as que han 

sufrido maltrato proximal reportan un patrón de hipercortisolismo frente situaciones de 

estrés (Heim et al., 2000; Hunter et al, 2011). Las diferencias entre estudios podrían 

explicarse también por la gravedad, la frecuencia, el sexo o la etapa del desarrollo de la 

exposición al maltrato (King et al., 2017; Ouellet-Morin et al., 2019; Trickett et al., 2014). 

A este respecto, un estudio apoya que aquellos menores que han presenciado conflictos 

interparentales puntuales, o solo en los últimos meses, muestran un patrón de 

hiperreactividad del eje HHA frente al TSST, mientras que, si han presenciado conflictos 

parentales continuados muestran un eje HHA atenuado. 

Nuestro estudio también ha explorado el impacto de la severidad y la frecuencia 

del maltrato, demostrando que existe una relación dosis-efecto asociada a las alteraciones 

del eje HHA, tanto en su funcionamiento basal diurno como frente a estrés. Es decir, en 

niños/as con experiencias de malos tratos que aparentemente son más leves, si se 

sostienen en el tiempo y se cronifican, el eje HHA también se puede desregular. 

Asimismo, mientras que los niños/as y adolescentes que reportan experiencias de 

maltrato graves tienen disfunciones en el eje HHA, los que han vivido experiencias más 

leves o puntales muestran un funcionamiento del eje HHA a medio camino entre la 



Discusión 

212 

reactividad óptima y la desregulación. En vista de que estos niños/as sí que muestran 

mayores niveles de ansiedad, este estudio anima a los profesionales a detectar 

tempranamente este sufrimiento y poder intervenir proximalmente antes de que estos 

sistemas biológicos se desregulen por completo. 

En este sentido, existen datos esperanzadores que resaltan la posibilidad de 

recuperar la reactividad del eje HHA, incluso varios años más tarde, si existe una mejora 

en el ambiente de crianza. Un equipo que investigó a niños/a adoptados antes de los 5 

años procedentes de centros negligentes, describió que inicialmente mostraban un eje 

HHA alterado. Sin embargo, en etapas pre y postpuberales, después de muchos años en 

un nuevo contexto ambiental positivo con la familia adoptiva, estos niños/as mostraban 

el eje HHA recalibrado, similar al grupo de no adoptados criados en sus familias 

biológicas (DePasquale et al., 2019). Estos resultados apuntarían a una posible 

recuperación de la funcionalidad del eje HHA si el ambiente mejora antes de la pubertad. 

Desafortunadamente, también existen muchos estudios que apoyan que, si el ambiente 

no mejora muy tempranamente, estos cambios podrían ser irreversibles y mantenerse 

durante la edad adulta (McCrory et al., 2011). 

Sin embargo, no hay que olvidar que el cerebro es plástico y las variables 

ambientales influirán en la consolidación y desaparición de sinapsis durante toda la vida. 

De hecho, varios estudios de neuroimagen y conectividad cerebral reportan que aquellas 

personas resilientes con historia de maltrato infantil tienen una arquitectura cerebral 

distinta al de las personas con historia de maltrato y psicopatología, pero a su vez también 

distinta a las personas sin maltrato (Ohashi et al., 2019). Estos resultados dejanconstancia 

de que, aunque el maltrato pueda desregular la primera vía de respuesta al estrés, si el 

entorno mejora el cerebro puede crear nuevas conexiones para afrontar estas situaciones. 

Finalmente, y en referencia al sexto artículo de esta tesis, hay que recordar la 

estrecha relación existente entre la exposición a estrés, el funcionamiento del eje HHA y 

la respuesta del sistema inmunológico (Koss and Gunnar, 2018). De hecho, los 

glucocorticoides actúan como antiinflamatorios y, por tanto, cuando se desarrolla 

resistencia al cortisol, la respuesta inflamatoria también se descontrola. Por este motivo, 

las personas que experimentan factores estresantes crónicos tienen un funcionamiento 

inmunitario menos efectivo y una mayor susceptibilidad a sufrir enfermedades (Miller et 

al., 2002). También se ha observado que aquellos adultos que padecieron maltrato de 

niños/as, muestran un mayor riesgo de enfermedad con potencial origen inflamatorio 

(Felitti et al., 1998). De hecho, una revisión sistemática llevada a cabo este año refiere 
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que el maltrato infantil conlleva a una inflamación sistémica en la adultez, mostrando los 

sujetos expuestos a maltrato infantil elevadas concentraciones de la proteína C reactiva 

(CRP), un biomarcador inflamatorio importante (Kerr et al., 2021).  

A pesar de las evidencias reportadas en población adulta, las alteraciones 

inmunológicas han sido escasamente investigadas en niños/as y adolescentes con 

experiencias de maltrato más proximales. En nuestro sexto estudio se optó por estudiar 

la s-IgA, una proteína que desempeña un papel fundamental en la primera línea de 

defensa inmunitaria y que ha emergido como un prometedor biomarcador (Marques-

Feixa, Castro-Quintas, et al., 2022). A pesar de su interés, la s-IgA está infraestudiada y 

solo existe un artículo que haya explorado su funcionamiento frente estrés psicosocial 

agudo en población infantojuvenil (Laurent et al., 2015).  

En esta línea, nuestros hallazgos demuestran que, aunque los niños/as y 

adolescentes muestran niveles basales similares de s-IgA, su reactividad frente al estrés 

agudo difiere según el desarrollo puberal. Mientras que los adolescentes muestran un 

aumento de s-IgA frente al estresor y una recuperación rápida, los niños/as no modifican 

sus niveles de s-IgA. Cabe mencionar que los adolescentes tienen niveles más altos de s-

IgA y cortisol en general, en comparación con los niños/as. Esto sugiere una influencia 

de las hormonas puberales en los niveles inmunoendocrinológicos generales. Sin 

embargo, mientras que la respuesta del cortisol a lo largo de TSST-C se modifica 

fundamentalmente por el maltrato, la respuesta de s-IgA al estresor agudo se modifica 

por la etapa de desarrollo. Nuestros hallazgos serían, en parte, consistentes con el único 

estudio disponible en la literatura que ha explorado la reactividad de la s-IgA frente a 

estrés agudo en población infantojuvenil (Laurent et al., 2015); sin embargo, estos 

investigadores no estudiaron las posibles diferencias entre los niños/as y los 

adolescentes, ni tampoco la relevancia del maltrato en las fluctuaciones de la s-IgA.  

La literatura sustenta que la infancia es uno de los períodos de la vida más 

sensibles para la reprogramación del sistema inmunitario (Csaba, 2020), ya que los bebés 

nacen con un sistema inmunitario poco desarrollado que madura y adquiere memoria 

con el paso de los años (Simon et al., 2015). Durante las primeras etapas de la infancia, 

la regulación del sistema inmunitario podría depender fundamentalmente de la salud del 

niño/a y de la interacción con la madre, más que de otras señales ambientales (Ulmer-

Yaniv et al., 2018). Por ejemplo, los estudios en modelos animales sugieren que el 

cuidado materno ejerce una influencia crítica en el desarrollo de la respuesta al estrés 

mediada por el eje HHA (Meaney and Szyf, 2005).  
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Según lo comentado, la maduración de la respuesta inmunoendocrina a estrés 

puede verse alterada por la exposición a experiencias adversas en las primeras etapas de 

la vida (Entringer, 2021). Nuestro estudio demuestra que los niños/as prepúberes 

expuestos a trauma complejo tienen una respuesta de la s-IgA frente al estrés similar a 

los adolescentes, sugiriendo un adelantamiento de la maduración del sistema inmune 

cuando existen experiencias de maltrato. Por tanto, podemos hipotetizar que el maltrato 

infantil actuaría sobre el organismo de los niños/as obligando a los sistemas de respuesta 

al estrés a lidiar más tempranamente con situaciones potencialmente peligrosas, sin 

esperar la protección de los adultos (Danese and Lewis, 2017). Este adelantamiento de 

la reactividad de la s-IgA en niños/as expuestos a maltrato sería consistente con el 

envejecimiento biológico acelerado en sujetos expuestos a estrés, como revela el reloj 

epigenético o la longitud de los telómeros (Chen et al., 2021; Colich et al., 2020). Esto 

concuerda con las teorías del desarrollo humano que argumentan que los entornos 

adversos pueden acelerar el inicio de la pubertad para aumentar la oportunidad de 

reproducción antes de una posible mortalidad (Belsky, 2012); como se ha descrito, por 

ejemplo, en niñas víctimas de abuso sexual que experimentan una pubertad precoz (Noll 

et al., 2017). Sin embargo, este adelanto madurativo puede ser perjudicial para la salud 

mental del menor, ya que el adelantamiento puberal se ha asociado, por ejemplo, con un 

mayor riesgo para desarrollar cuadros ansioso-depresivos durante la adolescencia 

(Barendse et al., 2022). Por otro lado, no hay que olvidar que estos sistemas biológicos 

son sensibles a la percepción de apoyo social por parte de la persona y, cuanto mayor es 

el nivel de integración social, mejor es la regulación de estos sistemas fisiológicos y la 

salud del sujeto (Ditzen, 2022). 

En definitiva, las experiencias adversas en la infancia afectan de manera global al 

organismo y se asocian a diversas alteraciones biológicas con consecuencias duraderas 

para la salud mental y física de la persona, aumentando el riesgo de enfermedades 

psiquiátricas, cardiovasculares, metabólicas, respiratorias, gastrointestinales o 

inmunitarias, entre otras (Norman et al., 2012). Todas estas alteraciones hacen que, por 

ejemplo, aquellas personas que han sufrido seis o más experiencias adversas durante su 

infancia tengan una esperanza de vida de hasta 20 años menor (Brown et al., 2009). 

Tal y como proponen distintos autores, los procesos por los cuales el estrés 

temprano impacta sobre la salud de la persona podrían ser explicados por mecanismos 

epigenéticos, es decir, un conjunto de mecanismos complejos que actúan 

coordinadamente y permiten la regulación de la expresión de los genes (Palma-Gudiel 

and Fananas, 2017; Szyf, 2014). Aunque la teoría de sensibilización al estrés apoya que 



Discusión 

 215 

los sistemas pueden desregularse al cabo de mucho tiempo de exposición al maltrato, la 

presente tesis demuestra que esta desregulación se observa ya en población 

infantojuvenil expuesta a trauma complejo. De acuerdo con Uher y Zwicker (2017) estos 

mecanismos neurobiológicos alterados son multifactoriales, regidos por una interacción 

gen-ambiente, y actuarán de manera genérica y transversal en el origen de la mayoría de 

los trastornos mentales. Comprender los mecanismos neurobiológicos implicados en la 

transición entre los estados mentales de riesgo a cuadros clínicos severos será esencial 

para desarrollar una prevención efectiva y un tratamiento adecuado.  

Limitaciones 

La principal limitación de los estudios acerca del maltrato infantil radica en la gran 

complejidad que supone su identificación y la dificultad para clasificarlo en dominios 

específicos. Esta simplificación metodológica implica la eliminación de una gran cantidad 

de información sobre el sujeto y su experiencia particular de la vivencia del maltrato. 

Estos aspectos, sin embargo, pueden ser de gran relevancia para el clínico y el 

investigador. Por ejemplo, el tipo de relación con el perpetrador, el estilo de 

afrontamiento de la persona, el apoyo recibido por otros familiares, etc., pueden explicar 

las diferentes consecuencias de un evento muy similar en dos personas y jugar un papel 

fundamental en la psicopatología expresada (Morgan and Fisher, 2007; Read et al., 2007). 

Por ejemplo, aunque algunos autores consideran que la negligencia y el abuso pueden 

tener un impacto diferencial en las alteraciones del cerebro (Kim-Spoon et al., 2021; 

Teicher et al., 2018), resulta difícil discernir entre estos dos subtipos de maltrato ya que, 

como se ha visto en esta tesis, la negligencia emocional suele subyacer al resto de tipos 

de maltrato, por lo que estudiar el impacto del abuso de forma aislada es muy 

complicado.  

Por otro lado, es necesaria una investigación adicional que incluya una mayor 

proporción de jóvenes resilientes, es decir, sujetos jóvenes expuestos a maltrato infantil, 

pero sin trastornos psiquiátricos asociados. El estudio de estos grupos ayudaría a 

desentrañar el efecto de estas dos condiciones en las distintas variables exploradas.  

Asimismo, los patrones divergentes entre sujetos respecto al desarrollo de 

patología mental podrían explicarse por factores genéticos y mecanismos de interacción 

gen-ambiente (GxE) que no han sido explorados en la presente tesis doctoral. Cabe 

mencionar que se prevé realizar este abordaje en los próximos meses a partir de análisis 

de polygenic risk score. También se pretende incluir otros biomarcadores, como la alfa 
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amilasa, la CRP, la dehidroepiandrosterona (DHEA) y la oxitocina, entre otros. Estos 

abordajes podrían proporcionar una comprensión más completa de la compleja relación 

entre los diferentes sistemas biológicos estudiados (Martins et al., 2021; Bertsch and 

Herpertz, 2018; Smigielski et al., 2021). En esta línea, varios estudios apoyan la utilidad 

de la “carga alostática” para medir de forma global y sistémica la desregulación en 

distintos sistemas biológicos frente a estrés crónico (McEwen, 2017; Widom et al., 2015). 

Por último, dado que la presente tesis se ha basado en estudios transversales, no 

se puede asumir una clara direccionalidad entre las experiencias adversas y la 

psicopatología o las alteraciones neurobiológicas observadas (McDonald et al., 2017). 

Dado que los estudios longitudinales permiten esclarecer estas asociaciones e inferir 

causalidad, sería interesante poder realizar un seguimiento de los niños/as de nuestro 

proyecto y detectar periodos críticos del desarrollo en los que ha actuado la experiencia 

de maltrato modificando el sistema biológico de regulación del estrés (Miller et al., 2007), 

así como detectar otros factores de riesgo y protección. 
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Reflexiones finales 

No quisiera finalizar esta tesis sin recordar que las consecuencias del maltrato no 

son solamente para el individuo que las sufre, sino que afectan también a su entorno más 

cercano y a la sociedad, generando un coste muy elevado en el gasto de servicios públicos 

y comunitarios a largo plazo (Thielen et al., 2016). De hecho, haber vivido maltrato 

infantil aumenta un 47% la probabilidad de realizar conductas delictivas y tener más 

reincidencia (Fang et al., 2015). 

Merece la pena recordar que las personas que ejercen malos tratos a menudo han 

crecido en sistemas sociales y/o familiares también violentos (Yehuda and Lehrner, 

2018). Esto es importante para reflexionar sobre el fenómeno transgeneracional del 

maltrato y pone de relevancia la necesidad de generar un cambio asistencial con 

programas centrados en el cuidado de las familias y la prevención de la violencia (Hock 

et al., 2020). De hecho, parece sorprendente que no se reconozcan estas conductas como 

un factor de riesgo al mismo nivel que tantos otros identificados por los estudios 

epidemiológicos en el ámbito de la salud. Es lógico pensar que el reconocimiento del 

maltrato infantil como un claro factor de riesgo para la salud física y mental debería 

incitar a las autoridades a promover políticas públicas más enfocadas a las familias 

durante la crianza. Destinar los recursos humanos y económicos en estas edades 

trempranas, en lugar de paliar las consecuencias del daño causado por el maltrato años 

más tarde, permitiría tanto reducir el número de infancias rotas como mejorar el 

bienestar social. 

Si algo parece claro es que las familias son el marco imprescindible e idóneo para 

cubrir las necesidades de protección, afecto y estimulación que tenemos los seres 

humanos, especialmente durante las primeras etapas de la vida. No es tan importante la 

estructura o la configuración de una familia, sino la dinámica relacional que se da. Los 

aspectos clave para un óptimo desarrollo están relacionados con hogares en los que se 

aporten dosis de afecto y comunicación, sean sensibles a las necesidades presentes y 

futuras y se pueda garantizar una vida estable con normas razonables que se respeten, al 

tiempo que se mantengan relaciones armónicas, fluidas y de apoyo mutuo (Gonzalez-

Rodriguez et al., 2010). 
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Los resultados de los trabajos presentados en esta tesis proporcionan nuevas evidencias 

sobre las consecuencias psicológicas y neurobiológicas del maltrato infantil y los 

acontecimientos vitales estresantes recientes en la población infantojuvenil. En resumen, 

las conclusiones principales son: 

1. La agregación de acontecimientos vitales estresantes se asocia con una mayor

sintomatología internalizante y externalizante en adolescentes. Se confirma tanto la

hipótesis de sensibilidad al estrés (los estresores incrementan el riesgo de

sintomatología), como de generación del estrés (la psicopatología aumenta el riesgo

de exposición a situaciones de estrés), generándose un círculo vicioso entre estas dos

variables.

2. Se ha validado el instrumento Life Events Inventory for Adolescents (LEIA) con el fin de

valorar en adolescentes los acontecimientos vitales estresantes en el último año, con

altos estándares de calidad psicométrica. La naturaleza de los estresores y la forma

de valorarlo afecta a la sintomatología internalizante o externalizante asociada.

3. El trauma complejo en niños/as o adolescentes se asocia con rasgos típicos del

trastorno límite de la personalidad (desregulación emocional, ira intensa e

impulsividad). Estos rasgos y la propia historia de maltrato aumentan el riesgo de

exposición a más acontecimientos vitales estresantes. Los estresores próximos y la

desregulación emocional serían los constructos que más se asocian a las conductas

suicidas que presentan los niños/as y adolescentes.

4. Los niños/as y adolescentes con historia de maltrato muestran sintomatología de

todo tipo y presentan un peor curso clínico y funcionamiento global. Existen

evidencias para apoyar el nuevo diagnóstico de Trastorno por Estrés Postraumático

Complejo (TEPT-C) en niños/as y adolescentes expuestos a maltrato. La edad de

exposición a cada subtipo de maltrato influye de forma distinta en los dominios

descritos por el TEPT-C (estrés postraumático, desregulación emocional,

autoconcepto negativo y problemas en las relaciones interpersonales).

5. Aquellos niños/as o adolescentes que han sufrido maltrato muestran alteraciones en

el funcionamiento del eje HHA, mostrando mayores concentraciones de cortisol

diurno (especialmente por la noche) y una hiporeactividad frente situaciones de estrés

psicosocial agudo (TSST-C). Existe además una relación dosis-efecto entre la

severidad y frecuencia del maltrato sufrido y las alteraciones del eje HHA.

6. El estrés psicosocial agudo estimula la secreción de la Inmonoglobulina A secretora

(s-IgA), pero solo después de la pubertad. Sin embargo, los niños/as con historia de

maltrato muestran una respuesta similar a los adolescentes, sugiriendo una

maduración adelantada del sistema inmune en niños/as víctimas de trauma complejo.
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