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Background
Increased post-traumatic stress disorder (PTSD) rates have been
documented in children exposed to war. However, the contri-
bution of childhood adversities and environmental sensitivity to
children’s responses to adversities and trauma are still far from
settled.

Aims
To evaluate the relative roles of war, childhood adversities and
sensitivity in the genesis of PTSD.

Method
Data on childhood adversities and sensitivity was collected from
549 Syrian refugee children in Lebanon. PTSD symptoms were
assessed using the PTSD Reaction Index.

Results
Although childhood adversities, war events and sensitivity were
all significantly related to PTSD in bivariate analyses, multivariate
analyses showed that childhood adversities were the most
important variable in predicting PTSD. The effect of war on PTSD
was found to be dependent on the interplay between childhood

adversities and sensitivity, and was most prominent in highly
sensitive children with lower levels of adversities; in sensitive
children experiencing high levels of adversities, the effects of
war exposure on PTSD were less pronounced.

Conclusions
When considering the effects of war on PTSD in refugee children,
it is important to take account of the presence of other adver-
sities as well as of children’s sensitivity. Sensitive children may
be more vulnerable to the negative effects of war exposure, but
only in contexts that are characterised by low childhood
adversities.
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Increased post-traumatic stress disorder (PTSD) rates have been
well documented in children and adolescents exposed to war1 as
well as children who experienced multiple childhood adversities
such as family violence, various forms of child abuse and neglect
and polyvictimisation.2–4 More recently the interplay of war
trauma and childhood adversity has been examined on a national
scale,5 finding that childhood adversities were strongly related to
war events.6 Furthermore studies assessing the role of war exposure
or childhood adversities reported either an independent contribu-
tion of each to PTSD symptoms,7,8 or reported an additive effect
when war events and childhood adversities were experienced
together.9,10 However, the relative contributions of war trauma
and childhood adversities regarding the development of PTSD is
still far from settled as some studies reported greater weight of child-
hood adversities compared with war exposure in predicting PTSD,9

whereas others showed a more complex relationship where the
magnitude of childhood adversities was the main driver of PTSD
symptoms, with war predicting PTSD levels only when childhood
adversity was low.10

Current understanding about the influence of
environmental sensitivities in the response to trauma

Importantly, individual characteristics can also influence children’s
response to adversities and trauma. Several models of person–envir-
onment interaction and associated empirical studies show that more

sensitive individuals are more vulnerable to the negative effects of
adversity (i.e. diathesis–stress, Zuckerman11,12) but also more
likely to benefit from supportive ones (i.e. vantage sensitivity and
differential susceptibility13). Such sensitivity to environmental
influences can be measured reliably with a validated questionnaire14

that has been shown to predict the response to school-based psycho-
logical programmes15,16 and parenting quality17 (i.e. more sensitive
children show a stronger response to both negative and positive
environmental exposures). However, the role of environmental sen-
sitivity in the response to war experience has not yet been examined.

The war in Syria has been raging since 2011, and this has
resulted in more than 1.5 million Syrians taking refuge in
Lebanon. Consistent with an ecological framework, multiple
factors are at play in producing the final clinical picture of
PTSD.18,19 Therefore, it is important for researchers and clinicians
alike to have a comprehensive look at the various factors that
affect PTSD. This study tries to fill a gap in this field by examining
the effects of war trauma, coexisting childhood adversities and the
individual trait of sensitivity as well as their interplay in predicting
PTSD in Syrian children and adolescents based in Lebanon.

Method

Participants

The participants were Syrian refugee children participating in a
mental health assessment in Lebanon with an intervention compo-
nent delivered by teachers to Syrian and Lebanese students in their* Deceased.
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classroom. The intervention aimed at building resilience among
Syrian refugee children and adolescents enrolled in Lebanese
public schools in regions recommended by the Ministry of Social
Affairs and the Ministry of Higher Education as having low psycho-
social support from non-governmental organisations because of the
Syrian influx (personal communication with Ministry of Social
Affairs personnel). After obtaining written parental consent and
student assent, data were collected from a total of 549 Syrian chil-
dren and adolescents attending schools in the following regions:
Sidon, Metn suburbs of Beirut, city and caza of Aley, the district
of Chiyah in the Beirut South suburbs and the city of Jounieh and
its suburbs.

All public schools in these regions were listed and only schools
containing grades 4–7 (ages 7–17 years) and with a student popula-
tion size greater than 100 were enrolled in the study. Following the
recruitment visits to the schools’ principals, 32 schools out of 54
agreed to participate in the study. The reasons for refusal were:
the unavailability of teachers to participate in the intervention or
the existence of other psychosocial programmes that the school
had already committed to. One school was excluded later as a
result of problems in adherence with the research protocol.
Internal review board approval was obtained from the Internal
Review Board of the Balamand University Faculty of Medicine.

Measures

A total of 48 school teachers and 12 field workers were trained by
professionals from the Institute for Development, Research,
Advocacy and Applied Care (Beirut, Lebanon) on the contents of
the self-filled questionnaires to be completed by the students.
Details on the purpose and the aim behind collecting information
on students’ sociodemographic details, traumatic event exposure
(war and childhood adversities), sensitivity as well as PTSD symp-
toms were explained. Moreover, the questionnaires were discussed
thoroughly and the importance of following instructions while
filling in the questionnaires was highlighted. The data-collection
phase took place over two classroom sessions. In order to ensure
the quality of the data collected was accurate and thorough, we
assigned field workers to individual classrooms to assist the teachers
during the data collection. Any problems encountered on site were
directly reported by the field workers to the project manager.

PTSD symptoms were assessed using the PTSD Reaction Index
(PTSD-RI) for DSM-IV, which includes a total of 20 post-traumatic
stress symptom items rated on a scale of 0–4.20 Scores were classified
as ‘mild PTSD reaction’ (total score 12–24), ‘moderate’ (25–39),
‘severe’ (40–59), and ‘very severe’ (above 60). The PTSD-RI total
score has also been used extensively in various Arab populations
including children and adolescents in Gaza and Kuwait.21–23

War exposure was measured with a checklist of 25 items with a
corresponding score of 1 for every war item children have experi-
enced. The list of war exposure items was created by our group fol-
lowing focus group discussions with Syrian refugee mothers based
on their experiences and reports of the most common events
encountered by Syrian children and their families. War items
ranged from being unable to leave home because of bullets and
bombings to witnessing people getting tortured and/or dying (Fig. 1).

The instrument for childhood adversities included a total of 29
items rated as 0 (never/rarely), 1 (sometimes) or 2 (often/always)
(total possible score range: 0–58) (Fig. 2). The childhood adversities
measure was composed of items from the ISPCAN Child Abuse
Screening Tools (ICAST) (17 items),24 as well as a list of adversities
(10 items) previously created by our group based on focus groups
discussions with mothers, and two additional items related to child-
hood neglect based on the Composite International Diagnostic
Interview.25 ICAST adversities were collected with the following

responses: never (score of 0), sometimes in the past year (score of
1), always in the past year (score of 2), and ‘not in the past year,
but happened in the past’. These responses were re-coded in the
childhood adversities index as never (0), sometimes (1) or always
(2). For respondents who chose the option ‘not in the past year
but happened in the past’ for any item, a score (between 0 and 2)
was imputed for them based on their responses to other ICAST
items that happened during the past year.

Sensitivity was measured using the Highly Sensitive Child
Questionnaire (HSC)14 which includes a total of 12 items each
rated on a scale of 0 to 6 (0, do not agree; 3, agree moderately; 6,
totally agree) (total range score: 0–72) and reflects three factors:
(a) the ease of excitation factor that reflects being easily over-
whelmed, (b) low sensory threshold that captures unpleasant
sensory arousal and (c) aesthetic sensitivity that measures sensitivity
to aesthetic aspects of the environment. For the current analysis we
used the total score as recommended by the authors of the scale.14

The HSC scale was translated by our group into Arabic and back-
translated into English followed by focus group discussions and
reviewed by an expert panel (E.G.K., J.A.F., C.C.T., A.N.K., Y.C.H)
to resolve any disagreements. The questionnaire was then delivered
to a community group of Lebanese and Syrian children and adoles-
cents to get their feedback about the wording and the meaning of
the questions. The final form was agreed upon by the expert panel.
Test–retest reliability was run on a sample of 27 Syrian refugee
children aged between 8 and 13 years who were attending social
developmental centres with their mothers. Time between test 1
and test 2 was 2 weeks. Test–retest reliability of the Arabic HSC
was good, with an intraclass correlation coefficient of 0.73
(P<0.001). Based on the distribution of sensitivity, three levels
were created by dividing its distribution into tertiles: low, middle
and high sensitivity.

Statistics

We used descriptive statistics to determine the sample’s character-
istics, the rate of exposure to war and childhood adversities, and
the severity levels of post-traumatic stress symptoms among the
total sample of Syrian children and adolescents. An ANOVA test
was conducted to analyse the differences in mean scores of war
exposure among varying childhood adversity levels, and to further
verify their co-occurrence (war exposure and childhood adversities)
a bivariate linear regression was conducted.

Moreover, a series of linear regression models were estimated
using the PTSD-RI total score as the outcome (since numbers
were too small to use the severity categories for PTSD). Initially, pre-
dictors of increasing PTSD scores were established by calculating
bivariate linear regression models. To assess the contribution of
war exposure and childhood adversities to PTSD scores (as reported
by the standardised β in the text), we conducted a series of additive
linear regressions controlling for age and gender, followed by
adding sensitivity to the model as a pre-final step. The final steps
in these regressions examined the potential interactions between
war exposure, childhood adversities and sensitivity. We report
both unstandardised (b) and standardised (β). Bivariate and multi-
variate analyses were conducted using SPSS version 20, and signifi-
cance was determined using a 95% confidence interval.

Results

Participant characteristics: sociodemographics,
sensitivity and PTSD scores

The Syrian refugee children and adolescents (n = 549) were students
from 112 classrooms also attended by Lebanese students: 39.5%
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were from grade 4, 27.0% from grade 5, 19.9% from grade 6 and
13.6% from grade 7. Their mean age was 11.9 years (s.d. = 1.6),
with 54.8% being female.

Information on the length of time they had been in Lebanon was
available for 259 Syrian children. This subsample was selected on
the condition of having classrooms with five Syrian students or
more and used in another comparative study with Lebanese stu-
dents. About two-third had been in Lebanon for 5 years or less
(161 children) at the time of the study and thus were more recent
refugees and 81 had been in Lebanon for more than 5 years.

The mean PTSD-RI score was 14.1 (s.d. = 11.6, range 0–58).
A total of 50.7% of children reported no reactions; 31.5% mild,
14.3% moderate and 3.5% severe post-traumatic stress reactions.
There were no very severe reactions in this sample. There were
173, 179 and 175 respondents, respectively with low, middle and
high sensitivity levels. Sensitivity scores in this sample were nor-
mally distributed with a mean score of 43.7 (s.d. = 11.9, range 7–72).

Exposure to war traumatic events

The mean number of war events experienced by Syrian refugee chil-
dren was 4.53 (s.d. = 5.2, range 0–25). A total of 69.4% of the parti-
cipants experienced at least one type of war event, with 25.7%
reporting 1–3 war events and 43.7% reporting ≥4 war events. The
war traumas experienced by the Syrian children and adolescents
are listed in Fig. 1.

Exposure to childhood adversities

The mean score on the childhood adversity index was 3.99 (s.d. = 5.9,
range 0–48)with 31.3%, 32.8% and 35.7% having a score of 0, 1–3 and
≥4 childhood adversities, respectively. A total of 68.6% of the sample
reported at least one childhood adversity. The childhood adversities
experienced by the Syrian children and adolescents are listed in Fig. 2.

Co-occurrence of war and childhood adversities

Themean number of war events increases significantly with increas-
ing exposure to childhood adversities (P<0.0001). The mean
number of war events increased from 2.74 (s.d. = 3.75) with 0 child-
hood adversities to 4.24 (s.d. = 4.52) with 1–3 childhood adversities
and to 5.96 (s.d. = 5.86) with ≥4 childhood adversities. Moreover, a
significant relationship exists between the number of war events and
the number of childhood adversities (r = 0.266, P<0.0001).

Bivariate associations of age, gender, childhood
adversities, war exposure and sensitivity with PTSD

At the bivariate level PTSD scores were significantly associated with
age (β = 0.826, 95% CI 0.22–1.43, P = 0.007), childhood adversities
(β = 1.019, 95% CI 0.88–1.16, P<0.0001), war exposure (β = 0.667,
95% CI 0.47–0.86, P<0.0001) and sensitivity (β = 0.166, 95% CI
0.08–0.25, P<0.0001). Gender was not significantly associated
with PTSD (β = 0.365, 95% CI −1.62 to 2.34, P = 0.718).
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Multivariate regressions

The additive multivariate regression model revealed independent
main effects of both war exposure and childhood adversities in
the prediction of PTSD. The effect of childhood adversities (stan-
dardised β = 0.490, P<0.0001) on PTSD scores was stronger than
that of war (standardised β = 0.160, P<0.0001), at the bivariate level.

Introducing sensitivity into the multivariate model as shown in
Table 1, also had a significant independent effect on PTSD (standar-
dised β = 0.082, P = 0.039) (Table 1).

We then investigated the interplay between war exposure, child-
hood adversities and sensitivity in the prediction of PTSD scores by
evaluating the significance of interactions. The two-way interactions
childhood adversities × war, war × sensitivity were significant in

contrast to the non-significant interaction between childhood
adversities and sensitivity. However, the three-way interaction
between war, childhood adversities and sensitivity was significant
(Table 1).

In order to interpret these findings, we stratified the participants
by levels of childhood adversities and sensitivity to assess the effect
of war exposure on PTSD scores across the nine categories repre-
senting the various levels of sensitivity and childhood adversities.
We conducted a bivariate regression of war on PTSD.

At low childhood adversity exposure the effect of war on PTSD
scores were: 0.016 (P = 0.933) at low sensitivity, 0.299 (P = 0.018) at
middle sensitivity and 0.582 (P<0.0001) at high sensitivity. Among
the middle childhood adversity exposure group, the effect of war on
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Table 1 Main and interaction effects on PTSD: Multivariate associations of age, gender, childhood adversities, war exposure and sensitivity predicting
PTSD scores (n = 457)

Main effects Interaction effects

b (95% CI) Standardised β P b (95% CI) Standardised β P

Gender, female 1.444 (−0.335 to 3.223) 0.062 0.111 1.275 (−0.495 to 3.044) 0.054 0.158
Age 0.505 (−0.051 to 1.06) 0.07 0.075 0.541 (−0.013 to 1.095) 0.075 0.056
War exposure 0.395 (0.209 to 0.581) 0.168 <0.0001 −0.738 (−1.712 to 0.236) −0.315 0.137
Childhood adversities 0.91 (0.757 to 1.062) 0.476 <0.0001 0.999 (0.05 to 1.948) 0.523 0.039
Sensitivity 0.081 (0.004 to 0.158) 0.082 0.039 0.058 (−0.062 to 0.177) 0.058 0.345
War exposure × childhood adversities – – – 0.17 (0.047 to 0.292) 0.948 0.007
War exposure × sensitivity – – – 0.024 (0.003 to 0.044) 0.009 0.025
Sensitivity × childhood adversities – – – 0 (−0.017 to 0.018) 0.474 0.973
War exposure × childhood adversities ×

sensitivity
– – – −0.004 (−0.006 to −0.001) −1.012 0.003

R2 0.329 0.353
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PTSD scores were: 0.125 (P = 0.439), 0.321 (P = 0.003) and 0.501
(P<0.0001) for low, middle and high sensitivity, respectively. At
high levels of childhood adversities, the effect of war on PTSD
scores were: 0.355 (P = 0.014) at low sensitivity, 0.374 (P<0.0001)
at middle sensitivity and 0.321 (P = 0.019) at high sensitivity.

Results suggest that at low andmiddle levels of childhood adver-
sity, the effect of war exposure on PTSD becomes stronger with
increasing sensitivity. In contrast, at high levels of childhood adver-
sity, the relationship of war exposure to PTSD remains equally
strong across all levels of sensitivity (Fig. 3).

Discussion

Main findings

War has ravaged Syria since 2011 and is still going on at the time of
this writing. There are currently many efforts internationally aimed
at the mental health of Syrian refugees. PTSD after war exposure
had been classically assessed by focusing on one trauma or set of
traumas while neglecting other non-war traumas. The real
picture, however, is more complex and traumas do not occur typic-
ally in isolation. In this study we assessed PTSD in 549 Syrian
refugee children and adolescents who were integrated into the
Lebanese public school system and investigated the role of war
trauma, childhood adversities as well as personal sensitivity in
predicting the final 1-month PTSD picture. A variety of well-
established childhood adversities and war traumas were assessed
with approximately two-thirds of children and adolescents report-
ing at least one war trauma and a similar percentage reporting at
least one childhood adversity. War events and childhood adversities
were positively correlated as we had previously found in a nationally
representative sample.6

Childhood adversities were clearly themost important predictor
of PTSD in our sample. Their impact held not only independently
but also in interaction with war and sensitivity. The effect of war
on PTSD was dependent on the interplay between childhood adver-
sities and sensitivity. Whereas different levels of sensitivity did not

predict any differences in PTSD when childhood adversities were
high, at low levels of adversities, sensitivity moderated the effects
of war on PTSD with more sensitive children being more vulnerable
to the effects of war than less sensitive children.

Interpretation of our findings

In more detail, the effects of war on PTSDwere strongest in children
with high sensitivity and low childhood adversities and weakest in
children with low sensitivity and low childhood adversities but at
a similar moderate level, regardless of sensitivity differences, when
childhood adversities were high. This suggests that sensitivity is
an important moderator of the negative effects of war, but only in
a developmental context that is relatively free of other chronic
adverse conditions such as an unsupportive family environment.

One interpretation of these results is that sensitive refugee chil-
dren that have not been exposed to other adversities are more vul-
nerable to the effects of war, possibly because these children have
been more sheltered from other adversities. Sensitive children
exposed to significant childhood adversities, on the other hand,
may have developed coping strategies over time, which make
them slightly less vulnerable to the development of PTSD (i.e. steal-
ing effects).26 Although Okello et al10 had not assessed sensitivity,
they found in a sample of adolescents attending schools in
Northern Uganda that in those with lower levels of childhood adver-
sities, stressful war experiences were more strongly related to PTSD
than in adolescents with higher levels of childhood adversities.

There are some studies that have looked at temperament and per-
sonality traits in predicting the relationship between trauma or adver-
sities and PTSD.27–29 However, we are not aware of any studies that
explored the triangular effect of childhood adversities, sensitivity or
other personality features on the final effect of disasters (such as
war) on mental health including PTSD. Hence, this is, to our knowl-
edge, the first study to explore the interaction between sensitivity,
childhood adversities and war on PTSD in children. The relative
roles of childhood adversities and war in predicting PTSD is import-
ant not only to assess the relative burden of war but also to properly
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direct treatment of war-exposed children and their families and pos-
sibly to decrease the impact of war in populations at risk.

Limitations

Limitations include the fact that these children were already
enrolled in the public school system, and thus may have had
more time to adapt in Lebanon and have families with more
social means, and thus might not be representative of all Syrian chil-
dren and adolescents in Lebanon. We did not have information on
length of war exposure nor of exposure to adversities. The data we
had on the length of time children had lived in Lebanon was limited
to a subsample and we were not therefore in a position to consider
our findings in relation to time since war exposure.

Another conceivable limitation has to do with not using the
PTSD diagnosis categorically. However, it is well established that
many children who are exposed to wars and disasters do not
show severe PTSD symptoms nor meet criteria for the full PTSD
diagnosis. Using the PTSD-RI scores allowed us to measure the
severity of symptoms as continuous scores and this is consistent
with several studies investigating war-affected children and the
outcome of PTSD scores over time.1,23,30–32

In this paper, only the effect of sensitivity has been considered.
A potential limitation is not taking into account other individual or
temperament traits that could have played a role. A final limitation
may be that the child was the only informant interviewed in our
study. However, parents in the context of war may not be fully
aware of their children’s full exposure to war events and other
adversities.

Implications

These findings lead to several practical conclusions with relevance
to public health and planning of interventions. Although it seems
logical that non-war traumas play a major role in the mental
health of refugees, nonetheless these findings point to the import-
ance of assessing comprehensively the traumatic picture in refugees.
Not only do they co-occur, but they are positively related (the more
childhood adversities the more war traumas). The ‘more sheltered’
children and adolescents are more likely to suffer heavily, especially
if highly sensitive. These findings have direct relevance to non-
governmental organisations and frontline personnel trying to iden-
tify which war-exposed children need intervention: screening for
childhood adversities is of paramount importance in order to
offer targeted family and peer-group interventions as well.
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