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Polytraumatization, defense mechanisms, 2
PTSD and complex PTSD in Indian
adolescents: a mediation model
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Abstract

Background Adolescence is recognized as a particularly susceptible developmental period for experiencing multiple
types of Adverse Childhood Experiences (ACE), increasing the vulnerability to higher levels of Post-Traumatic Stress
Disorder (PTSD) and Complex PTSD symptoms. Some studies found that defense mechanisms play an important role
on the association between ACE and psychological symptom:s.

Methods We analyzed the associations between direct and indirect exposure to ACE and PTSD and Complex PTSD
(affective dysregulation, negative self-concept and disturbances in relationships) through the mediation role of
mature defense mechanisms: mature, neurotic, and immature defense mechanisms in Indian adolescents. A sample
of 411 Indian adolescents (M= 14.2 years old; S.D. = 0.5) completed validated self-report questionnaires. Serial multiple
mediation models were tested by conducting a structural equation modelling employing Preacher and Hayes'
procedures (2008).

Results Immature and neurotic defense mechanisms mediated the association between direct exposure to ACE with
PTSD symptoms. Immature defense mechanisms were mediators of the relationship between direct exposure to ACE
and Complex PTSD symptoms clusters.

Conclusions Maladaptive defense mechanisms can disturb the process of self-regulation and emotion regulation
capabilities in coping with traumatic experiences, leading to higher PTSD and Complex PTSD symptoms severity.

Keywords Adverse childhood experiences, Emotion regulation, Defense mechanisms, Structural equation modelling,
Adolescents
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Background

Adverse Childhood Experiences (ACE) are conceptual-
ized as traumatic or adverse events, prior to the age of
18 [1]. ACE involve two main harmful experiences: mal-
treatment (e.g., physical abuse and emotional neglect),
and exposure to household dysfunction (e.g., parental
loss and death of a family member) [2]. Recent research
has expanded on the concept, adding childhood adver-
sities that occur outside the home, namely bullying and
exposure to community and collective violence [3]. ACE
strongly predict negative mental health outcomes in
adulthood, namely substance abuse, depression, and sui-
cide [4, 5].

Exposure to ACE can occur directly and/or indirectly.
Direct exposure encompasses first-hand exposure to
traumatic or adverse experiences. Indirect exposure
involves the experience of witnessing another person’s
experience of violence or adversity, either firsthand or
through a narrator’s description of the event [6]. Prior
findings noticed differential mental health consequences
associated with direct and indirect ACE exposure. Spe-
cifically, direct exposure was associated with both
depression and Post-Traumatic Stress Symptoms (PTSS)
severity, whereas indirect exposure was associated with
anxiety and PTSS severity [7, 8].

Meanwhile, a single trauma model approach has been
historically the trend by exclusively analyzing the impact
of single ACE on individuals’ mental health. However,
previous studies indicate that exposure to one type of
ACE increases the risk of being exposed to other types
of adverse experiences [6, 9]. The experience of a wide
range of multiple traumas is defined in literature as poly-
traumatization [9], which has a more negative impact on
one’s physical and mental health, namely Post-Traumatic
Stress Disorder (PTSD) [10, 11], depression and dissocia-
tion [12], particularly when compared to single-trauma
exposure.

In this matter, adolescence is recognized as a particu-
larly susceptible developmental period for experienc-
ing multiple types of ACE [13, 14]. This higher risk of
exposure to ACE could be explained by developmental
changes that occur in this critical transitional period,
namely biological, psychological, and social changes that
potentially increase the occurrence of high-risk behav-
iors (e.g., self-injurious behavior, unsafe sexual behaviors
and/or substance abuse), thereby assuming itself as a par-
ticularly vulnerable period to polytraumatization among
many adolescents [15].

Most studies have been conducted in western adoles-
cents’ samples. However, the risk of exposure to ACE
appears to be higher in non-western countries, such
as India. India has a unique and complex socioeco-
nomic and cultural context that constitutes a risk to the
experience of adversity, namely extreme poverty, poor
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healthcare, cultural beliefs in harsh discipline, gender-
based inequalities and violence, terrorism, and political
conflict [16, 17]. It is reasonable to assume that each of
these circumstances enhance the likelihood of Indian
adolescents suffering from higher exposure to multiple
ACE when compared to western adolescents.

Previous studies noticed two out of every three chil-
dren have experienced physical abuse and half have expe-
rienced sexual and emotional abuse [18], and 78.1% of the
sample experienced at least one potentially traumatizing
event, directly or indirectly, in a study with youth from
Pune City [17]. To the best of our knowledge, only a few
studies on psychological consequences of exposure to
ACE have been undertaken in Indian samples, and they
have largely focused on specific, singular trauma events
[19-21]. Therefore, there is a need to better under-
stand the effects of polytraumatization among Indian
adolescents.

It is well established that individuals who have experi-
enced and/or were exposed to ACE show higher sever-
ity of both PTSS [22, 23] and Complex Post-Traumatic
Stress Disorder (CPTSD) symptoms (CPTSDS) [24—26]
in adolescence and young adulthood. The International
Classification of Diseases-11 (ICD-11) [27] added a new
PTSD syndrome referred as CPTSD. The ICD-11 model
of PTSD includes three symptom clusters: reexperience
of the trauma, avoidance of traumatic reminders, and
sense of threat. CPTSD includes three additional symp-
toms clusters: affective dysregulation, negative self-con-
cept, and disturbances in relationships. These additional
symptoms clusters are commonly referred to Distur-
bances in Self-Organization (DSO) [28].

Even though several studies have evidenced the link
between ACE with both PTSS and CPTSDS [29, 30],
recent studies observed that this relationship is mediated
by several psychosocial variables [29, 31, 32]. Therefore, it
is important to better understand the psychological fac-
tors underlying the association between multiple expo-
sure to ACE with PTSS and CPTSDS to design tailored
psychological intervention in adolescence.

The capacity for self-regulation and interpersonal regu-
lation have been proposed as crucial to prevent psycho-
logical disturbances in individuals exposed to multiple
ACE [33]. Literature mostly focused on explicit emotion
regulation (conscious strategies to deal with distressing
experiences). However, emotion regulation also involves
implicit emotion regulation (unconscious cognitive and
affective processes), aimed at modifying the intensity
and/or duration of emotional responses associated with
adverse experiences [34]. The latter has been found to be
more important in protecting children exposed to ACE
from psychopathology than the former [35, 36].

Implicit emotion regulation is inherently linked to
defense mechanisms (DM) [37]. Like implicit emotion
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regulation, DM are automatic and unconscious processes
intended to protect the individual against internal or
external threats and unpleasant emotions with the goal of
reducing psychological distress [38]. DM are recognized
for its clinical utility and the predictive value for positive
adaptation is profound [39]. The association between the
exposure to ACE and DM has recently received growing
interest in empirical research.

DM have been defined as a continuum according to
their level of maturity and adaptiveness into three lev-
els: immature (IDM), neurotic (NDM) and mature
(MDM). IDM (e.g., splitting, dissociation) aim to inhibit
the awareness of the internal and/or internal experience
by maintaining an illusion of emotional control through
distortion of the source and importance of stress. NDM
(e.g., repression and reactive formation) intend to keep
potentially threatening feelings, ideas, memories or fears
out of awareness. Finally, MDM (e.g., sublimation and
suppression) enhances gratification, preserving a rela-
tively more conscious awareness of feelings, ideas, and
their consequences [39, 40].

Childhood and adolescence are critical developmental
periods in the formation of DM [40]. In children and ado-
lescents exposed to multiple ACE, DM play a key role in
the regulation of emotions and turmoil associated with
traumatic experiences and management of inevitable
losses [41, 42]. Specifically, DM are used to hide or lessen
internal and/or external distress associated with poly-
traumatization [43], mediating one’s individual reaction
to traumatic and adverse experiences [37, 44].

Exposure to ACE may impact defensive functioning
involving a regression from mature to survival-serv-
ing defenses to cope with multiple adversity [45, 46].
In accordance, prior research found that higher expo-
sure to ACE was associated with higher levels of both
IDM and NDM [47]. However, other studies found that
higher exposure to childhood trauma only increased lev-
els of IDM [8, 48]. On the contrary, higher exposure to
ACE has been found to be associated with lower levels of
MDM in a clinical sample [49].

Previous research on adolescent samples also under-
scores the role of DM in psychosocial adjustment. It was
observed lower use of IDM and higher use of MDM in
nonclinical adolescents compared with adolescents pre-
senting psychosocial adjustment problems [50, 51].
Likewise, higher psychological symptoms severity was
positively associated with levels of IDM and NDM, and
negatively associated with levels of MDM in nonclinical
samples of adolescents [8, 52—54].

The impact of DM on psychological symptoms in
polytraumatized individuals has been observed in previ-
ous research. Higher levels of IDM are associated with
increased psychological symptoms severity among indi-
viduals exposed to ACE [8, 55-57]. Conversely, higher
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levels of MDM are correlated with lower psychological
distress [14]. Higher levels of IDM were found in individ-
uals with a diagnosis of PTSD following exposure to war
related trauma [39, 56] and clinical patients diagnosed
with CPTSD [58].

Most of the research has focused on the direct asso-
ciation between DM and psychosocial variables, without
considering the role of DM in protecting the individual
against exposure to threatening and dangerous events
[46]. The findings described above suggest that DM may
mediate the association between exposure to ACE and
psychological symptoms in polytraumatized individuals.
Some studies found that IDM mediated the relationship
between exposure to ACE and psychological symptoms
severity in adults [57, 59]. In adolescent samples, it was
found that IDM mediated the associations between
direct exposure to ACE with both anxiety and depression
symptoms [8].

It can be proposed that exposure to ACE is associated
with a low level of MDM and a high level of IDM. This
may relate to a regression of mature defenses into an
earlier stage, or through revitalizing the deployment of
simple, immature, and survival-serving defenses [8, 46].
Specifically, higher use of IDM may be an attempt to deal
with the context of repeated or multiple traumatization
through escape or avoidance of unwanted feelings asso-
ciated with violent and adverse experiences by distorting
or refusing the acknowledgement of personal losses and/
or stressors, while creating an illusion of control over the
generalized violence and adversity [43, 60].

There is a strong need for studies on the relationship
between DM and psychosocial variables, such as PTSS
and CPTSD symptoms in adolescents. Considering the
findings presented above, it is reasonable to speculate
that the development of PTSS and CPTSD symptoms in
a context of multiple exposure to ACE may be mediated
by specific DM. However, to the best of our knowledge,
no previous study has investigated whether DM mediate
the impact of multiple exposure to ACE on both PTSS
and CPTSD symptoms in a sample of Indian adolescents.
Based on previous findings described above, the follow-
ing hypothesis were examined:

H1 Higher direct exposure to ACE is associated
with higher levels of PTSS and CPTSDS clusters;

H?2 Higher indirect exposure to ACE is associated
with higher levels of PTSS;

H3 Higher direct and indirect exposure to ACE is
associated with higher levels of IDM and NDM, and
lower levels of MDM;

H4 Higher levels of IDM are associated with higher



Ferrajao et al. BMC Psychology (2023) 11:411

levels of PTSS and CPTSDS clusters, and higher lev-
els of MDM are associated with lower levels of PTSS
and CPTSDS;

HS Serial multiple mediation models will indicate
that direct and indirect exposure to multiple ACE
are associated with higher levels of IDM, that will
relate to higher levels of PTSS and CPTSDS clusters.

Methods

Participants

A sample of 411 adolescents participated in this study.
Sample characteristics are presented in Table 1. The
mean age of the sample was around 14 years old (age
range: 13—16 years old). The proportion of males (53.3%)
was higher compared with females (46.7%). Almost all
participants lived with both parents. Most adolescents’
fathers completed university level, and most of the ado-
lescents’ mothers completed upper secondary school/
business school or vocational or medium cycle higher
education.

Table 1 Sample demographic characteristics

Total
(N=411)
Age
13 years 17 (4.1%)
14 years 316 (76.9%)
15 years ( .7%)
16 years (0.2%)
Mean 14.2
(SD=0.5)
Living with
Both parents 395 (96.1%)
One of their parents 13 (3.2%)
Other arrangements (uncles, siblings, grandparents or 3(0.7%)
other relatives)
Father education
Less than 9 years 8 (1.9%)
Lower secondary school (9 years) 6 (1.5%)
Upper secondary school/business school (10-12 years) 27 (6.6%)
Vocational or medium cycle higher education (13-15 144 (35.0%)
years)
University level 226 (55.0%)
Mother education
Less than 9 years 2 (2.9%)
Lower secondary school (9 years) 142 (20 7%)
Upper secondary school/business school (10-12 years) 40 (9.7%)
Vocational or medium cycle higher education (13-15 182 (44.3%)
years)
University level 169 (41.1%)
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Procedure

The primary aim of the current study was to collect data
about previous trauma exposure and trauma reactions
among Indian adolescents. The Institutional Review
Board of Aarhus University approved the study. The third
author of the manuscript was employed by Aarhus Uni-
versity at the time when the study was planned, and data
collected. The adolescents who participated in the study
were from the city of Pune in the state of Maharashtra.
Data collection was only conducted in Pune due to lim-
ited resources such as time and finances, and only stu-
dents from private schools were selected for the study.
Prior to data collection, invitations to participate in the
study were sent to five schools on a convenience basis,
but only two decided to enroll in the study. The students
were primarily from a middle- and upper-class back-
ground. Each of the eight classes of students who partici-
pated in the study consisted of 50 to 60 adolescents.

The questionnaire and a letter explaining the aims of
the study were introduced to the headmasters and the
boards of the schools which reviewed and approved
the study. A pilot study was first conducted with seven
respondents at the age of 13—-14 years. Most school stud-
ies in the middle-and high-income countries apply pas-
sive consent, i.e., the parents are informed about the
study and have the right to refuse the participation of
their child. In India, the parents trust the school system
and the teachers who are in parentis loco, i.e., they are
granted the position to act in the best interests of their
children.

Information about the study aims, procedures and the
role of the participant was introduced to the students
verbally and by letter. The participation was voluntary
and those accepting to participate, gave their informed
consent directly. The students filled in the questionnaire
in the classroom, supervised by a team researcher in co-
operation with two Hindi speaking Indian psychology
students, who explained the purpose of the study, the
principles of confidentiality and practicalities in answer-
ing the questionnaire. The students were informed that
their answers were anonymous, and they were asked
to answer as openly as possible, despite the somewhat
uncomfortable subject. All students present accepted to
participate in the study.

The researcher requested that the headmaster of all
three schools would spare one or more teachers for each
class. The students did not seem uncomfortable answer-
ing the questions and the teacher encouraged them to
answer honestly and tell everything. The teachers are
the steady figures in the lives of the children and avail-
able to them on a daily basis. Besides their teaching, they
are also aware of the plight of their students and react if
they observe them to be distressed. There were no psy-
chosocial services available in the rural district. The study



Ferrajao et al. BMC Psychology (2023) 11:411

contributes to the future establishment of psychosocial
services in the district and therefore is in the best inter-
est of the children if any of them were distressed, even if
only temporarily. This is an accepted scientific value that
contributes to the wellbeing of the children.

Measures

Sociodemographic data. Participants provided informa-
tion on their sex, age, highest level of parental education
and current living arrangements.

Potentially Traumatic Events. It was asked to partici-
pants if they had been exposed directly and/or indirectly
to a list of 20 life-threatening experiences (e.g., rape)
and stressful family conditions (e.g., neglect). The mea-
sure was developed by Bodvarsdéttir and Elklit [61] who
selected the list of events from scientific literature and
clinical experience. This measure has been widely applied
cross-culturally [62].

Defensive Style Questionnaire. The Defensive Style
Questionnaire (DSQ-40) [63] assessed DM divided into
3 groups of factors: MDM, NMD, and IDM. This measure
includes 40 self-report questions answered on a 9-point
Likert scale (where “1” indicates “completely disagree”
and “9” indicates “fully agree”). In this study, the total
scores on the MDM, NDM, and IDM were analyzed. The
reliability of the MDM scale (a=0.79), the NDM scale
(a=0.82), and the IDM scale (a=0.85) were good.

PTSD Item Set. Following Elklit et al’s procedure
[64], six items were selected from the Harvard Trauma
Questionnaire: Part IV (HTQ-IV) [65] to assess PTSS,
answered on a 4-point Likert scale (from “not present”
=1, to “very often present” = 4). The items representing
PTSS are shown in Table 2. The reliability of the item set
(x=0.90) was good.

Table 2 Items representing PTSD symptoms and complex PTSD
Cluster

Test items

PTSD symptoms HTQ 2. Feeling as though the event is happening
again

HTQ 3. Recurrent nightmares

HTQ 6. Being jumpy or easily startled

HTQ 9. Feeling on guard

HTQ 11. Avoiding activities that remind you of the
traumatic or hurtful event

HTQ 15. Avoiding thought or feelings associated
with the traumatic or hurtful events

TSC 16. Temper outburst that you could not
control

TSC 14. Crying easily

TSC 28. Feelings of inferiority or insecurity

Affect
dysregulation

Negative
self-concept
TSC 29. Blaming yourself

Interpersonal TSC 6. Feeling isolated from other people

problems
HTQ 27. Feeling that you have no one to rely upon
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CPTSD Item Set. Six items were selected from two
standardized measures, the HTQ-IV and the Trauma
Symptom Checklist (TSC) [66] to assess CPTSDS. The
items are answered with reference to the previous month
that are answered on a 4-point Likert scale (from “never”
=0, to “very often” = 3). According to ElKklit et al. [64], five
items from the TSC and one item from the HTQ were
used in the CPTSD item set to assess the CPTSD clusters
(affective dysregulation, negative self-concept, and dis-
turbances in relationships). The items representing PTSD
and CPTSD are shown in Table 2. The reliability of the
item set («=0.79) was satisfactory to good.

Data analysis

Data analysis was firstly conducted using the IBM SPSS
Statistics for Windows (version 28). Multiple Pearson
correlation analyses were conducted to test bi-variate
relationships between the study variables. Coefficients
ranging between +0.50 and *1 indicate a strong cor-
relation; coefficients ranging between +0.30 and +0.49
indicate a medium correlation; coefficients below +0.29
indicate a small correlation [67].

Multiple step mediation methodology, with a boot-
strapped confidence interval for indirect effects, was
conducted to test our hypothesis of serial mediation [68].
The final model included four outcome variables (PTSS,
Affective dysregulation, Negative self-concept, and Dis-
turbances in relationships), so that examination of this
model was performed through Structural Equation Mod-
eling (SEM). Specifically, the following was examined: (a)
if both direct and indirect exposure to ACE were directly
linked to PTSS and CPTSDS clusters; (b) if direct and
indirect exposure to ACE were directly linked to MDM,
NDM, and IDM; (c) if MDM, NDM, and IDM were
directly linked to PTSS and CPTSDS clusters; (d) if direct
and indirect exposure to ACE were indirectly linked to
PTSS and CPTSDS clusters through MDM, NDM, and
IDM.

Despite indirect exposure to ACE has not been asso-
ciated with adverse consequences on individuals’ self-
concept, the testimony of widespread economic precarity
and community violence that characterizes India may
have an impact on adolescents’ self-concept. For this rea-
son, it was tested the direct path from indirect exposure
to ACE to negative self-concept. Moreover, NDM were
not considered as mediators of the link between exposure
to ACE with PTSS and CPTSDS clusters. However, some
previous findings observed that higher exposure to ACE
are linked to higher levels of NDM [47]. For this, reason
NDM were introduced into the models.

Regarding missing values in the tested variables, cau-
tious procedures were adopted during data collection
(e.g., checking if participants did respond to all items).
For this reason, there were no missing values in our data.
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Table 3 Potential trauma events and life events according to
direct and indirect exposure

Events Direct Indirect
exposure exposure
Count (%) Count (%)
Traffic accident 161 (39.2%) 4 (52.1%)
Other serious accidents 70 (17.0%) 132 (32.1%)
Physical assault 32 (7.8%) 44 (10 7%)
Rape 5(1.2%) 5(3.6%)
Witnessed other people injured or killed 6 (18.5%) 88 (21 4%)
Came close to being injured or killed 5(18.2%) 62 (15.1%)
Threats of violence 43 (10.5%) 0(12. 2%)
Near-drowning 35 (8.5%) 34( .3%)
Attempted suicide 10 (2.4%) 42 (10.2%)
Robbery/theft 45 (10.9%) 101 (24.6%)
Pregnancy /abortion 14 (3.4%) 79 (19.2%)
Serious illness 13 (27.5%) 53 (37.5%)
Death of someone close 70 (41.4%) 76 (43.1%)
Divorce 10 (2.4%) 28 (6 8%)
Sexual abuse 11 (2.7%) 16 (3.9%)
Physical abuse 25 (6.1%) 31 (7.5%)
Severe childhood neglect 18 (4.4%) 41 (10.0%)
Humiliation or persecution (bullying) 48 (11.7%) 48 (11.7%)
Absence of a parent 34 (8.3%) 54 (13.1%)
Other events 19 (4.6%) 3 (O 7%)

A SEM strategy using the AMOS software (Version 29)
[68] and the Maximum Likelihood method was employed
to test the serial mediation model [69]. The following
criteria for models fit were adopted: (a) x2 test value
should be non-significant, (b) the comparative fit index
(CFI), the normed fit index (NFI), and the Tucker Lewis
Index (TLI) should be higher than 0.95; (c) the root mean
square error of approximation (RMSEA) and the stan-
dardized root mean square residual (SRMR) should range
from 0.00 to 0.08 [70].

All analyses included only participants who had under-
gone at least one traumatic event. To assess significance
of indirect paths, a bootstrapped confidence interval for
the ab indirect effect, employing Preacher and Hayes’

Table 4 Correlation matrix of study variables
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procedures [71], was adopted. A total of 5,000 boot-
strapped samples were obtained to estimate indirect
effects of each mediator. We computed bias corrected,
accelerated 95% confidence intervals (Cls) to measure
statistical significance for each mediator’s “ab” paths and
the one-step mediation. A Confidence Interval that does
not include zero reflects evidence of a significant indirect
effect or significant mediation.

Results

Prevalence of adverse childhood experiences

As can be seen in Table 3, the most common event was
indirect exposure to traffic accidents which was reported
by more than half of the participants. Indirect and direct
exposure to the death of someone close were reported
by nearly half of the participants. Least prevalent was
indirect exposure to other events, followed by direct
exposure to rape, attempted suicide, divorce, and sexual
abuse. The prevalence of indirect exposure to ACE was
generally higher than direct exposure.

Only 23 participants (5.6%), 13 females and 10 males,
did not report exposure to at least one ACE (direct or
indirect exposure). These participants were excluded
from subsequent analyses. The average number of total
exposure to ACE per participant was 5.9 (SD=4.8; range
0-24). The average number of direct exposure to ACE
per participant was 2.5 (SD=2.5; range 0-14) and the
average number of indirect exposure to ACE per partici-
pant was 3.5 (SD=3.3; range 0-19).

Intercorrelations between study variables

As can be seen in Table 4, direct exposure to ACE had
a medium positive correlation with indirect exposure to
ACE, and a weak positive correlation with NDM, IDM
and all clinical symptoms. The indirect exposure to ACE
was weakly positively linked to IDM and clinical symp-
toms. MDM had a medium positive association with
NDM, a weak positive correlation with IDM, and weak
negative association with both Affective dysregulation

Variables 1 2 3 4 5 6 7 8 9

1. Direct exposure to ACE - 0.33%** -0.01 0.15%* 0.26%* 0.30*** 0.27%** 0.227%** 0.20%**
2. Indirect exposure to ACE 0.07 0.09 0.13* 0.19%% 0.14** 0.19%** 0.12%

3. MDM - 0.34%** 0.17%* -0.09 -0.13* -0.01 —0.14%*
4.NDM - 0.247%** 0.16** 0.08 0.14%* 0.07
5.1DM - 043%** 0.30%** 0.34%*% 0.40%**
6. PTSS - 0.42%** 0.36*** 0.53%**
7. Affective dysregulation - 0.30%** 0.44xx*
8. Negative self-concept - 0.35%**

9. Disturbances in
relationships

Note. ACE=Adverse Childhood Experiences; MDM=Mature Defense Mechanisms; NDM=Neurotic Defense Mechanisms; IDM=Immature Defense Mechanisms;

PTSS=PTSD symptoms. *p<.05. **p<.01. ***»<.001
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and Disturbances in relationships. NDM presented weak
positive associations with IDM, PTSS and Negative self-
concept. IDM were weakly positively associated with
Affective dysregulation, and presented a medium posi-
tive association with PTSS, Negative self-concept and
Disturbances in relationships. Affective dysregulation
was weakly positively linked to Negative self-concept and
presented a medium positive correlation with Negative
self-concept and Disturbances in relationships. Nega-
tive self-concept and Disturbances in relationships were
weakly positively correlated. All the remaining associa-
tions were non-significant.

Analysis of serial mediation

In Model 1, it was tested the direct paths from direct and
indirect exposure to ACE to PTSS and CPTSDS clus-
ters. This model fits the observed data well (y* (1)=1.33,
p=.25; NFI=1.0; CFI=1.0; TLI=0.99; RMSEA=0.03;
SMSR=0.01). Higher direct exposure to ACE was sig-
nificantly associated with higher levels of PTSS (b=0.31,
p<.01, 95% CI, 0.16, 0.46), Affective dysregulation
(b=0.14, p<.01, 95% CI, 0.09, 0.19), Negative self-concept
(b=0.09, p<.01, 95% CI, 0.04, 0.14), and Disturbances in
relationships (»=0.10, p<.01, 95% CI, 0.04, 0.16). Higher
indirect exposure to ACE was significantly associated
with higher levels of PTSS (b=0.13, p<.05, 95% CI, 0.02,
0.24) and Negative self-concept (»=0.05, p<.05, 95% CI,
0.02, 0.08). Indirect exposure to ACE was not signifi-
cantly associated with levels of Affective dysregulation
(b=0.03, p=.23, 95% CI, —0.01, 0.07) and Disturbances in
relationships (b=0.02, p=.25, 95% CI, —0.02, 0.06).

In Model 2, it was tested the direct paths from direct
and indirect exposure to ACE had direct paths to DM.
This model fits the observed data well (y* (1)=0.32,
p=.47; NFI=1.0; CFI=1.0; TLI=1.0; RMSEA=0.0;
SMSR=0.01). Higher direct exposure to ACE was sig-
nificantly associated with higher levels of NDM (b=0.55,
p<.05, 95% CI, 0.13, 0.97) and IDM (b=2.04, p<.01, 95%
CI, 1.17, 2.91). However, direct exposure to ACE was not
associated with levels of MDM (b=-0.12, p=.57, 95% CI,
—0.52, 0.38). Likewise, indirect exposure to ACE was not
associated with levels of MDM (b=0.15, p=.15, 95% CI,
—0.15, 0.45), NDM (b=0.23, p=.13, 95% CI, —0.08, 0.54),
and IDM (»=0.33, p =-.33, 95% CI, —0.33, 0.98).

In Model 3, it was tested if the mediators, i.e.,, DM,
had direct paths to clinical symptoms. The model fits
the observed data well (y* (1)=0.08, p=.38; NFI=1.0;
CFI=1.0; TLI=1.0; RMSEA=0.0; SMSR=0.01). Higher
levels of MDM were significantly associated with lower
levels of PTSS (b=-0.07, p<.01, 95% CI, —0.11, —0.03),
Affective dysregulation (b=-0.03, p<.05, 95% CI, —0.04,
—0.02), and Disturbances in relationships (b=-0.03,
p<.05, 95% CI, —0.04, —0.02). However, MDM was not
associated with levels of Negative self-concept (b=-0.01,
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p=.06, 95% CI, —0.02, 0.0). Higher levels of NDM were
only significantly associated with higher levels of PTSS
(b=0.07, p<.05, 95% CI, 0.03, 0.11). Levels of NDM were
not associated with Affective dysregulation (b=0.01,
p=.17,95% CI, 0.0, 0.02), Negative self-concept (»=0.01,
p=.09, 95% CI, 0.0, 0.02), and Disturbances in relation-
ships (b=0.01, p=.38, 95% CI, 0.0, 0.02). Higher levels of
IDM were significantly associated with higher levels of
PTSS (b=0.05, p<.01, 95% CI, 0.03, 0.07), Affective dys-
regulation ($=0.02, p<.05, 95% CI, 0.01, 0.03), Negative
self-concept (b=0.02, p<.05, 95% CI, 0.01, 0.03), and Dis-
turbances in relationships (b=0.03, p<.05, 95% CI, 0.02,
0.04).

Finally, Model 4 tested direct and indirect paths
from direct and indirect exposure to ACE to PTSS and
CPTSDS clusters, and one-step indirect paths through
MDM, NDM, and IDM. Unstandardized coefficients
and bootstrap solutions are presented in Table 5. The
observed data fit the mediational model well (* (1)=0.32,
p=.57; NFI=. 1.0; CFI=1.0; TLI=1.0; RMSEA=0.0;
SMSR=0.01).

Although the magnitude was attenuated, the direct
paths from direct exposure to ACE to PTSS and Affec-
tive dysregulation remained significant when the model
included the mediators. However, the direct path from
direct exposure to ACE to Negative self-concept and
Disturbances in relationships were no longer significant.
The direct paths from indirect exposure to ACE to PTSS
and Negative self-concept remained significant when
the mediators were included in the model. It was also
observed that the indirect effects from direct exposure
to ACE to PTSS and CPTSD symptoms clusters trough
IDM were significant. Specifically, the results indicated
that higher direct exposure to ACE was significantly
associated with higher levels of IDM, which in turn were
associated with higher levels of PTSS and all CPTSD
symptom clusters. It was also observed that the indi-
rect effects from direct exposure to ACE to PTSS trough
NDM were significant, that is, higher exposure to ACE
was significantly associated with higher levels of NDM,
which in turn were related to higher levels of PTSS. It
also observed that higher levels of MDM were related to
lower levels of PTSS, Affective dysregulation, and Distur-
bances in relationships.

After omitting non-significant paths (i.e., direct expo-
sure to ACE — MDM; indirect exposure to ACE —
MDM,; direct exposure to ACE — Negative self-concept;
direct exposure to ACE — Disturbances in relationships;
indirect exposure to ACE — Affect dysregulation; indi-
rect exposure to ACE — Disturbances in relationships;
indirect exposure to ACE — NDM,; indirect exposure to
ACE — IDM; NDM — Affective dysregulation; NDM
— Negative self-concept; NDM — Disturbance in rela-
tionships) our final model fit the observed data well (x>



Ferrajao et al. BMC Psychology (2023) 11:411 Page 8 of 13
Table 5 Bootstrapped point estimate for direct and indirect effects for predicting PTSD and complex PTSD symptoms
Point estimate SE BCa 95% ClI (lower, upper)
PTSD symptoms
Direct effect of direct exposure 0.17 0.09 (0.02,0.32)*
Direct effect of indirect exposure 013 0.06 (0.02, 0.24)*
Indirect effect of direct exposure via MDM -0.12 0.21 (-0.52,0.28)
Indirect effect of indirect exposure via MDM 0.23 0.15 (-0.07,0.53)
Indirect effect of direct exposure via NDM 0.55 0.21 (0.13,0.97)**
Indirect effect of indirect exposure via NDM 0.14 0.16 (-0.17,0.45)
Indirect effect of direct exposure via IDM 2.04 0.44 (1.17,2.91)***
Indirect effect of indirect exposure via IDM 0.33 033 (-0.32,0.98)
Affective dysregulation
Direct effect of direct exposure 0.09 0.03 (0.04, 0.14)***
Direct effect of indirect exposure 0.02 0.02 (-0.02, 0.06)
Indirect effect of direct exposure via MDM 0.08 0.05 (-0.01,0.17)
Indirect effect of indirect exposure via MDM —0.01 0.03 (-0.06, 0.04)
Indirect effect of direct exposure via NDM 0.01 0.01 (-0.01,0.03)
Indirect effect of indirect exposure via NDM 0.05 0.08 (-0.08,0.24)
Indirect effect of direct exposure via IDM 143 0.23 (0.99, 1.87)***
Indirect effect of indirect exposure via IDM 0.02 0.02 (-0.02, 0.06)
Negative self-concept
Direct effect of direct exposure 0.04 0.03 (-0.01, 0.09)
Direct effect of indirect exposure 0.04 0.02 (0.01,0.07)*
Indirect effect of direct exposure via MDM 0.09 0.17 (-0.25,042)
Indirect effect of indirect exposure via MDM 0.08 0.06 (-0.05,0.21)
Indirect effect of direct exposure via NDM 0.04 0.06 (-0.08,0.16)
Indirect effect of indirect exposure via NDM 0.01 0.01 (0.00, 0.02)
Indirect effect of direct exposure via IDM 0.09 0.01 (0.08, 0.10)***
Indirect effect of indirect exposure via IDM 0.02 0.03 (-0.03,0.07)
Disturbances in relationships
Direct effect of direct exposure 0.04 0.03 (-0.01, 0.09)
Direct effect of indirect exposure 0.03 0.02 (-0.01,0.07)
Indirect effect of direct exposure via MDM 0.07 0.06 (-0.05,0.19)
Indirect effect of indirect exposure via MDM 0.03 0.05 (-0.07,0.13)
Indirect effect of direct exposure via NDM 0.01 0.01 (0.00, 0.02)
Indirect effect of indirect exposure via NDM 0.01 0.02 (-0.02,0.04)
Indirect effect of direct exposure via IDM 0.40 0.14 (0.12, 0.68)***
Indirect effect of indirect exposure via IDM 0.06 0.04 (-0.02,0.14)

Note. MDM=Mature Defense Mechanisms; NDM=Neurotic Defense Mechanisms; IDM=Immature Defense Mechanisms; BCa=bias corrected and accelerated;
Cl=confidence intervals; Confidence intervals that do not include 0 (null association) are significant. *p<.05. **p<.01. ***p<.001

(12)=16.63, p=.16; NFI=. 0.97; CFI=0.99; TLI=0.98;
RMSEA=0.03; SMSR=0.04). Unstandardized results of
this model are presented in Fig. 1.

Rectangles indicate measured variables. Unidirectional
arrows depict hypothesized directional links. Standard-
ized maximum likelihood parameters are used. Bold line
estimates are statistically significant. N=388; *p<.05,
##5p < 001,

Discussion

The main goal of the current study was to analyze the
effect of direct and indirect exposure to ACE on both
PTSS and CPTSDS clusters (affective dysregulation,
negative self-concept, and disturbances in relationships)

through the mediation of DM in a sample of Indian
adolescents. To the best of our knowledge, this is a pio-
neer study on researching the joint association between
these variables in this population. Our main results indi-
cated that both IDM and NDM mediated the associa-
tion between direct exposure to ACE with PTSS. Serial
multiple mediation model results indicated that higher
direct exposure to ACE was associated with higher lev-
els of both IDM and NDM, which in turn were associated
with higher PTSS severity. It was also observed that IDM
were mediators of the relationship between direct expo-
sure to ACE and CPTSDS clusters. Specifically, higher
direct exposure to ACE was linked to higher levels of
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Fig. 1 A serial mediational integrated model for PTSD and CPTSD symptoms by defense mechanisms

IDM which were then associated with higher levels of all
CPTSDS clusters.

The current findings support prior research, indicat-
ing that Indian adolescents are especially vulnerable for
being exposed to multiple ACE, both directly and indi-
rectly [16—18]. Even though our sample were from a mid-
dle and upper-class background, our findings suggest that
they still present increased risk for exposure to different
types of ACE. This could be explained by the psychologi-
cal and socioeconomical context lived in India, character-
ized by cultural beliefs in harsh discipline, gender-based
inequalities and constant threat of violence (e.g., terror-
ist attacks and/or riots) [16, 17]. These combined factors
could potentiate the likelihood for exposure to multiple
types of ACE, namely among adolescents. Our hypoth-
eses will be discussed in turn.

Our first hypothesis was that higher direct exposure
to ACE was associated with higher levels of PTSS and
CPTSD symptoms. This hypothesis was partially sup-
ported. It was observed a significant positive association
between higher direct exposure to ACE and higher levels
of PTSS and affective dysregulation. It seems that mul-
tiple direct exposure to ACE is directly associated with
higher PTSS severity [7, 8] and difficulties in the capac-
ity for self-regulation [33]. However, even though a direct
association between direct exposure to ACE and negative
self-concept and disturbances in relationships was found
when direct paths were tested, these were no longer sig-
nificant when the mediators were included in the model.
This suggests that the impact of exposure to ACE on ado-
lescents’ self-concept and ability to sustain relationships
and being close to others is influenced by their implicit
emotion regulation strategies, namely DM [34].

Our second hypothesis was that higher indirect expo-
sure to ACE was associated with higher levels of PTSS.
This was fully supported by our results. The current
results replicate Zimmerman and Posick’s findings [6]
on the association between ACE and PTSS, specifically
the attenuated magnitude of the direct path from indi-
rect exposure to PTSS when compared to the direct path
from direct exposure. However, an unexpected finding
was found. There was a positive association between
higher indirect exposure to ACE and CPTSDS of nega-
tive self-concept. The confrontation with the context of
psychological and socioeconomical adversity typical of
India can have a negative impact on adolescents’ self-per-
ception, self-efficacy, and their beliefs of personal mas-
tery over their future [72].

Our third hypothesis was that both higher direct and
indirect exposure to ACE were associated with higher
levels of IDM and NDM and, conversely, lower levels of
MDM. This was partially supported. Direct exposure to
ACE was only associated with IDM and NDM. This is
corroborated by prior findings who also found higher lev-
els of both IDM and NDM associated with higher expo-
sure to ACE among adolescents [8, 47, 48]. The Indian
societal problems, many of them grounded in family and
upbringing, could result in a regression to survival-serv-
ing defenses to cope with this context of multiple adver-
sity [45, 46]. The lack of association between exposure
to ACE with MDM indicates that a context of adversity
does not result in decreased use of MDM, but rather on
greater use of maladaptive defenses [73].

Our fourth hypothesis was that higher levels of IDM
were associated with higher levels of PTSS and CPTSDS.
This was fully supported by our findings. This goes in
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accordance with previous studies that observed the
relationship between IDM and both PTSS [39, 56] and
CPTSDS [58]. It seems that adolescents that predomi-
nantly use DM as an attempt to distort or refuse the
recognition of the context of repeated adversity present
higher risk of psychological distress [8, 56]. To our cur-
rent knowledge, our paper is the first to date in explor-
ing the relationship between DM and CPTSDS in
adolescents.

Our fifth hypothesis was that higher levels of MDM
were associated with lower levels of PTSS and CPTSDS.
This was only partially supported. We found a negative
association between higher levels of MDM and PTSS, but
solely on two clusters of CPTSDS (affective dysregulation
and disturbances in relationships). These results highlight
the potential protective role of MDM against psycho-
logical distress following exposure to multiple types of
ACE [14]. Our findings support prior studies that found
no association between MDM and self-perception, self-
efficacy, and adolescents’ beliefs about the future [72, 73].

Another unexpected finding was that higher levels of
NDM were associated with higher levels of PTSS. These
current results follow some previous findings on the role
of NDM as a vulnerability factor for PTSS among ado-
lescents [74]. The current findings suggest that higher
use of NDM reflect an inhibitory mechanism to ward off
intensive and negative emotions from awareness [75].
However, individuals who more frequently use NDM
may find it hard to suppress their thoughts possibly trig-
gering intrusive ideas and feeling, this way perpetuating
the reexperience of the trauma and an enduring sense of
threat [76].

Our sixth hypothesis was that direct and indirect expo-
sure to multiple ACE were associated with higher levels
of IDM, that will consequently relate to higher levels of
PTSS and CPTSDS. This was partially supported by our
results since IDM only mediated the association between
higher levels of IDM with PTSS and CPTSDS. This effect
was also found in a recent study that observed that IDM
mediated the association between direct exposure and
ACE with psychological symptoms in adolescents [8].
These findings suggest that adolescents who already
resorted primarily to IDM, will more frequently use them
in a context of polytraumatization. However, they could
conversely be aggravating both their PTSS and CPTSDS
[14, 58, 77].

Another unexpected result was found. It was observed
that NDM mediated the association between direct expo-
sure to ACE and PTSS. Since NDM seek to prevent the
awareness of adverse feelings and thoughts, it seems that
adolescents that more frequently use them as protective
mechanisms against polytraumatization, actually become
more vulnerable to experiencing intrusive memories
and reexperiencing the traumatic event [73, 76]. Future
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studies should aim to better comprehend the existing
associations between NDM and psychological distress in
other samples of polytraumatized adolescents.

The current study has some limitations. First, the
cross-sectional design precludes causal inferences, since
inferring causality from serial mediation analyses is not
feasible. Second, all data were collected based on self-
report measures. Third, memory issues could bias the
report of ACE, since it was collected retrospectively.
Fourth, we could not identify the possibility of reoccur-
rence of the traumatic events. Fifth, even though this
study used a validated measure to assess DM, future
researchers should recur to alternative measures that
focus on automatic and unconscious psychological pro-
cesses. Seventh, the data were collected in 2012.

Conclusions

Despite the limitations described, this study still pro-
vides valuable insight into the phenomenon of the effect
of polytraumatization on adolescents’ mental health. The
results found in this study highlight the vulnerability in
Indian adolescents when it comes to multiple exposure
to ACE. Clinicians working side by side with adoles-
cents should assess not only potentially traumatic direct
events, but also indirect exposure to adversity. Since
being exposed to one ACE highly increase the probabil-
ity to face new and different other traumatic events, it is
recommended that clinicians pay attention to the adoles-
cent’s entire traumatic history instead of focusing only on
the most perceived traumatic event. We suggest that the
clinicians’ focus on PTSD diagnosis should be comple-
mented with a parallel assessment of CPTSD, especially
in adolescents living in adverse contexts of community
violence and disadvantaged living conditions and/or
that come from “risky families” [78]. The influence of the
social environment in which the child is integrated will
also have an impact on their life (e.g., peer victimization
and/or isolation) possibly contributing to its vulnerability
and putting them and their families at risk. It is crucial
that clinicians start interpreting and analyzing ACE from
a holistic, almost systemic approach: child, family, and
environment, mutually inseparable and, simultaneously,
acting both as possible sources of stress and support.
Finally, these results also highlight the important role of
DM (both IDM and NDM) as psychological processes
intervening in the link between polytraumatization and
psychological symptoms. It is therefore recommended
that clinicians assess and analyze the predominant DM in
use, especially those that hinder self-regulation and emo-
tion regulation capabilities to cope with traumatic expe-
riences. Intervention should focus on the promotion of
more adaptative and healthy DM when confronted with
multiple exposure to ACE.
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