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Abstract
Background  The burden of childhood trauma (violence, injury/illness, loss) in low-resource settings is high, although 
the effect of trauma on children’s mental and cognitive health is under-researched. Child gender may moderate the 
association between trauma and outcomes; boys are more likely to experience trauma, but girls are more likely to 
show distress following trauma.

Methods  We draw on data from the Bachpan cohort (n = 888), a sample of mother-child dyads in rural Pakistan, to 
investigate these associations among 6-year-old children in a South Asian, low-resource setting. Mothers reported 
on children’s lifetime exposure to 15 possible traumas and their current mental health. In addition, children were 
assessed for their verbal skills, working memory, and inhibitory control. We estimated trauma prevalence and used 
generalized estimating equations to test the association between number of traumatic events and child mental 
health and cognitive skills in the overall sample and by gender.

Results  90.5% of children experienced at least one trauma. The most common traumas were death of a loved one 
(47%) and hearing about war/terrorism on the TV/radio (48%). On average, boys experienced more traumas (M = 3.00) 
than girls (M = 2.67). Specifically, boys were more likely than girls to experience an injury or hospitalization (30% vs. 
21%, p < .05) and to hear about war/terrorism on the TV/radio (52% vs. 43%, p < .05). Trauma was associated with 
increased mental health difficulties and increased anxiety scores. There was little evidence that trauma exposure was 
associated with child cognitive skills. The strength of association between trauma and outcomes was similar for boys 
and girls.

Conclusions  Findings show that childhood trauma exposure is common in this setting and associated with worse 
mental health problems among young boys and girls. Results suggest that trauma-informed interventions are 
important for supporting child mental health in South Asia.
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Exposure to potentially traumatic events, including inter-
personal (e.g., abuse, witnessing violence) and non-inter-
personal events (e.g., accidents) is common in children’s 
lives around the globe [1–4]. In low- and middle-income 
countries (LMICs), such as Pakistan, the burden of child-
hood trauma exposure is high, with significant morbid-
ity and mortality associated with childhood exposure to 
violence and injury [4, 5]. Research suggests a gender dif-
ference in rates of trauma exposure in this region, with 
higher exposure to potentially traumatic events among 
boys compared to girls [6–8]. Given the high prevalence 
of childhood trauma exposure, an important priority for 
public health research is understanding the impact of such 
exposures on child outcomes, including mental health and 
cognitive function. Furthermore, understanding gender 
differences in the associations between trauma exposure 
and child functioning can aid in identifying populations at 
risk for adverse outcomes following trauma.

Trauma can encompass several domains of adverse 
events, including interpersonal events (e.g., directly 
experiencing abuse, witnessing violence in the home or 
community), and non-interpersonal events (e.g., inju-
ries, road accidents). In addition, trauma may include 
large scale events such as natural disasters or war. 
Although many children show resilience following 
traumatic events such as these, some children go on to 
develop mental health difficulties [9–11]. A sizable lit-
erature links trauma exposure to post-traumatic stress 
disorder (PTSD) in youth [12]. This is evident in work in 
the United States and Europe, and among war-affected 
populations in Afghanistan, Sri Lanka, Bangladesh, and 
Nepal [13–19]. In addition to PTSD, research has shown 
that children exposed to traumatic events are also more 
likely to experience other mental health difficulties, such 
as anxiety and depression [20–25]. Specifically, in Paki-
stan, studies have shown that adolescents with histories 
of exposure to traumatic events show increased anxiety 
and PTSD symptoms, decreased prosocial behavior, and 
increased aggressive behavior [23]. Scholarly work in this 
region also suggests a gender difference in the associa-
tion between trauma and child mental health [11, 26, 27]. 
For instance, Nawaz and colleagues (2018) found that 
adolescent girls exposed to trauma were more likely to 
show PTSD symptoms and decreased prosocial behav-
ior, whereas boys exposed to trauma were more likely 
to show delinquency [28]. Literature in other contexts, 
such as the United States, also affirms that girls are more 
likely to show PTSD symptoms and depression following 
trauma exposure compared to boys [29–34]. This may 
be due to increased vulnerability to internalizing disor-
ders among girls more generally, which may be driven 
by several social and physiological factors (e.g., coping 
styles, social support, stress system functioning) [35]. For 
instance, girls are more likely to engage in a ruminative 

response style, which involves passively and repetitively 
analyzing one’s distress. This coping pattern is associated 
with worse internalizing symptoms [36].

Trauma exposure may also impact children’s cognitive 
skills. Although this is an emerging area of research, evi-
dence suggests that exposure to trauma, especially at a 
young age, is associated with poorer performance on cog-
nitive and memory tasks [13, 37]. However, other studies 
of executive function do not find a link between trauma 
and child cognitive skills, suggesting a need for further 
research in this area [38]. Trauma may impact cognitive 
skills through its impact on brain development. In par-
ticular, trauma exposure may increase activity in stress 
response systems, which then interferes with the func-
tioning of brain regions involved in memory and execu-
tive function, such as the hippocampus and prefrontal 
cortex [39]. In addition, symptoms of trauma exposure, 
such as poor concentration, may also impact perfor-
mance on cognitive tasks [40].

Importantly, much of the research on trauma exposure 
and child outcomes is conducted in either high-income 
countries or with highly traumatized populations, such 
as individuals affected by armed conflict or displace-
ment. However, most of the world’s youth lives in LMIC 
settings and may be exposed to trauma outside of the 
severe context of war or migration [41]. Understanding 
the associations between trauma exposure and child out-
comes in LMICs is crucial for building the evidence base 
for trauma’s effects on children globally. Furthermore, 
much of the work examining trauma and child develop-
ment focuses on adolescents. Given that trauma exposure 
is common during early childhood [42], and this stage 
is a key sensitive period for brain development [43], an 
important next step in this research is identifying asso-
ciations with mental health and cognition earlier in the 
life course. In particular, middle childhood is a period of 
extensive social, psychological, and physiological devel-
opment that may be impacted by trauma exposure [44].

In rural Pakistan, children face many additional adver-
sities, such as poverty and low access to healthcare, that 
may impact their development alongside trauma. In addi-
tion, there are documented differences in how young 
boys and girls are treated that may inform gender differ-
ences in trauma exposure, as well as the effects of trauma. 
For instance, young boys in Pakistan are encouraged to 
be autonomous and spend time outside the home [45, 
46]. This may give more opportunities for boys to witness 
accidents or experience injuries themselves, leading to 
higher rates of trauma exposure. In contrast, parents in 
Pakistan describe a drive to protect young girls and keep 
them in the home, which may lead to lower, or differen-
tial, exposure to potentially traumatic events [47]. For 
instance, girls in the home may be more likely to expe-
rience household accidents (such as burns), or may be 
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more likely to witness interpersonal violence among fam-
ily members [48].

The goal of the current study is to characterize trauma 
exposure and its associations with mental health and 
cognitive function in a sample of 6-year-old children in 
rural Pakistan. This study will address key gaps in the lit-
erature by focusing on those in middle childhood who 
live in the often-understudied context of rural Pakistan. 
We also will expand the literature by addressing both 
mental and cognitive health outcomes in this sample. We 
hypothesize that exposure to potentially traumatic events 
will be associated with increased mental health difficul-
ties and decreased cognitive skills in this sample. We also 
hypothesize that boys will experience more traumatic 
events compared to girls. Finally, we will explore whether 
the associations between trauma and child outcomes dif-
fer based on child gender.

Methods
Sample
Data for this cross-sectional analysis come from the 
6-year-old wave of the Bachpan Study, with some covari-
ate data drawn from earlier waves. The Bachpan Study is 
a combined cluster-randomized control trial and cohort 
study which enrolled women residing in a rural subdis-
trict of Rawalpindi, Pakistan in their third trimester of 
pregnancy [49, 50]. Study recruitment took place from 
December 2014 through August 2016. All participants 
who screened positive (≥ 10) for depression at baseline 
according to the 9-item Patient Health Questionnaire 
(PHQ-9) were randomly assigned at the village cluster 
level to either a cognitive behavioral therapy-based inter-
vention or enhanced usual care (EUC). About one third 
of those who screened negative (< 10) were not random-
ized to intervention or control but were enrolled in the 
cohort component of the study. Mother-child dyads were 
followed-up at 3 months, 6 months, 1 year, 2 years, 3 
years, 4 years, and 6 years postpartum, with further data 
collection ongoing [49, 50]. Children available for follow-
up at the 6-year-old wave were included in this analysis 
(N = 898). Trial results at the 3-year follow-up did not 
show intervention impacts on children’s mental health or 
cognitive skills [51, 52]. Data collection was performed 
by trained assessors in the participant’s homes. Assessors 
interviewed mothers and electronically recorded their 
responses. Cognitive testing for children was performed 
in a quiet space in the home where distractions could 
be minimized. Family members were asked to leave the 
room during cognitive testing. If family members chose 
to stay in the room, they were asked, with the help of a 
field coordinator, to watch the testing quietly without 
interrupting.

Measures
Exposure
Childhood trauma was assessed at 6-years using the 
Traumatic Events Screening Inventory- Parent Report 
Revised (TESI-PRR) [53]. The TESI-PRR consists of 15 
parent-reported items assessing the child’s lifetime expo-
sure to potentially traumatic events. Items included: 
experiencing a serious accident, witnessing a serious 
accident, experiencing a natural disaster, severe illness or 
injury of a close friend or relative, death of a close friend 
or relative, undergoing a serious illness or hospitalization, 
separation from a parent or caretaker, experiencing phys-
ical violence, being threatened with physical violence, 
being attacked by an animal, witnessing family physical 
violence, incarceration of a family member, direct expo-
sure to war or terrorism, witnessing war or terrorism on 
the television or radio, and experiencing psychological 
violence. Scores on the TESI-PRR range from 0 to 15, 
with higher scores indicating exposure to a greater num-
ber of traumatic events [53–55]. Items on the TESI-PRR 
were translated into Urdu and adapted for use in Pakistan 
by the study team. The adult version of this measure has 
been used previously in LMIC settings [56, 57]. The item 
assessing sexual abuse was removed from the scale due to 
concerns around acceptability to participants.

Outcomes
Multiple domains of child mental and cognitive health 
were included as outcomes in this analysis. Mental health 
difficulties were measured using the parent-reported 
Strengths and Difficulties Questionnaire (SDQ) total dif-
ficulties score. The SDQ includes 25 items, evaluating 
emotional symptoms, conduct problems, hyperactivity 
and inattention, peer relationship problems, and pro-
social behaviors. Each item has a response scale of 0–2, 
with higher scores representing greater levels of mental 
health difficulties [58]. The total difficulties score is calcu-
lated by summing the items on all problem scales, omit-
ting the prosocial behavior scale and has a range from 0 
to 40 (α = 0.66). The SDQ has been validated for use in 
Urdu-speaking populations [59]. Child anxiety was eval-
uated using the 6-item generalized anxiety disorder sub-
scale of the parent-reported Spence Children’s Anxiety 
Scale (α = 0.64). Each item has a response scale of 0–3 and 
total scores range from 0 to 18, with higher scores repre-
senting greater levels of anxiety [60].

Four of the Wechsler Preschool and Primary Scale of 
Intelligence (WPPSI-IV) subtests were used to assess 
child cognition – picture memory, information, simi-
larities, and vocabulary. The WPPSI picture memory 
subscale assesses working memory, the information and 
similarities subscales evaluate verbal comprehension, 
and the vocabulary subscale is used to measure vocabu-
lary acquisition. The information and similarities subtests 
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were combined into a single verbal comprehension score. 
Scaled scores ranging from 1 to 19 are calculated for each 
test. For all subscales, higher scores represent greater 
cognitive ability for the respective domain [61]. The 
WPPSI has been translated and adapted for use in Paki-
stan [62]. The original WPPSI adaptation was conducted 
with 4 year-old children, which is slightly younger than 
the current sample. It is likely that this sample is more 
likely to have attended school compared to the valida-
tion sample, which would support their performance on 
the WPPSI. The Day/Night Stroop task was also used as 
a measure of working memory and inhibitory control. In 
the Day/Night task, children are asked to say the word 
“day” when presented with a picture of the moon and 
say “night” when shown a picture of the sun. One point 
is assigned per correct response on the Day/Night task, 
resulting in a score ranging from 0 to 16, with higher 
scores representing better working memory and inhibi-
tory control [63]. All cognitive measures were pilot tested 
prior to data collection.

Potential modifiers and confounders
Child gender was used in this analysis as a potential pre-
dictor of child trauma exposure and a potential modi-
fier of the relationship between child trauma and mental 
and cognitive health. Child gender is mother-reported 
and was assessed at the 3-month postpartum interview. 
Household socioeconomic status (SES), maternal educa-
tion, maternal adverse childhood experiences, and trial 
arm were included as potential confounders. Trial arm 
(non-depressed, intervention, or control) was assigned 
at baseline. Household SES was measured at 6 years 
follow-up and modeled as a continuous variable using 
polychoric principal component analysis following the 

methodology employed in the Demographic and Health 
Survey Wealth Index [64]. Maternal education was self-
reported at baseline in years, and maternal adverse child-
hood experiences were evaluated at 3 years follow-up 
using the Adverse Childhood Experience Questionnaire 
(ACE) [65]. There were no differences in household SES, 
maternal education, or maternal ACEs by child gender.

Statistical analysis
In this analysis, we used data collected at the 6-year time-
point (N = 898). We first examined the average number of 
traumatic events per child and the prevalence of having 
experienced each event in our sample. We used t-tests 
to evaluate differences in number of trauma exposures 
by gender and chi-square tests to determine whether 
there were gendered differences in exposure to each trau-
matic event. The level of statistical significance was set at 
p < .05.

We used generalized estimating equations to test the 
association between number of traumatic events expe-
rienced and child mental and cognitive health outcomes 
[66]. Child mental health outcomes include total men-
tal health difficulties and anxiety. Child cognitive health 
outcomes include working memory, inhibitory control, 
vocabulary, and verbal comprehension. We estimated 
separate models for each outcome and adjusted for 
household SES, maternal education, and maternal ACEs.

We examined child gender as a modifier between 
child trauma and mental and cognitive health by creat-
ing an interaction term between the number of traumatic 
events and gender for each aforementioned model. We 
investigated differences in gender-specific estimates and 
conducted likelihood ratio tests to determine whether 
models allowing for modification by gender were a better 
fit than models simply adjusting for gender [67].

Missing data in analysis was minimal (< 10%), most of 
which was due to lack of covariate data at 3 years follow-
up. The total number of participants included in regres-
sion models was 820. We used inverse probability of 
censoring weighting to account for missingness at 3 years 
[68].

Results
Descriptive characteristics
Table  1 shows demographic characteristics of children 
included in the study. Half of the children were female, 
and their mothers had an average of 7.61 years of edu-
cation (SD = 4.44) and reported having experienced 1.18 
events throughout their lifetime based on the ACE ques-
tionnaire (SD = 1.41). At 6-years old, children in the study 
had experienced, on average, 2.84 traumatic events in 
the TESI-PRR in their lifetimes. Over 90% of the sample 
reported at least one traumatic event. The average SDQ 
total difficulties score among the children (M = 13.04, 

Table 1  Demographic characteristics of Bachpan Study 
participants (n = 898)

Percent or mean 
(SD)

Range

Maternal & household characteristics
Maternal education (years)b 7.62 (4.44) 0–18
Household SES (polychoric PCA score)a -0.62 (1.13)
Maternal ACE scorec 1.18 (1.41) 0–10
Child characteristics
Number of traumatic eventsa 2.84 (1.96) 0–11
Gender (female)a 49.9%
SDQ total scorea 13.04 (4.97) 2–28
SCAS generalized anxietya 3.41 (2.53) 0–16
WPPSI picture memorya 8.54 (3.40) 1–19
WPPSI verbal comprehensiona 16.44 (5.35) 1–38
WPPSI vocabularya 8.96 (3.01) 1–19
Day & Night taska 12.60 (4.64) 0–16
a. Characteristic measured at 6 years follow-up

b. Characteristic measured at baseline

c. Characteristic measured at 3 years follow-up
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SD = 4.97) was similar to other community samples in 
Pakistan [59]. The average WPPSI subtest scores (pic-
ture memory: M = 8.54, SD = 3.40; verbal comprehension: 
M = 16.44, SD = 5.35) were slightly higher compared to 
other studies of cognitive development of young children 
in rural Pakistan [62] .

Figure 1 and Supplemental Table 1 show the number of 
traumatic experiences by gender. Boys experienced, on 
average, a greater number of traumatic events (M = 3.00) 
than girls did (M = 2.67, p = .01). The top three most 

commonly reported items for both genders were witness-
ing war or terrorism on the television or radio (47.8%), 
death of a loved one (46.7%), and severe illness or injury 
of a loved one (33.5%). The least commonly endorsed 
items were direct exposure to war or terrorism (0.3%) 
and experiencing threat of physical violence (1.3%). Gen-
der differences were observed in two domains: hospital-
ization or serious illness and witnessing war or terrorism 
on the television or radio, with boys being more likely to 
experience these than girls.

As shown in Table  2, both mental health scales were 
positively associated with number of traumatic experi-
ences. For each one-item increase in the TESI-PRR score, 
the SDQ total score was found, on average, to increase by 
0.42 points (95% confidence interval (CI): 0.24, 0.59) and 
SCAS generalized anxiety score increased by 0.27 points 
(95% CI: 0.19, 0.36), after adjustment for trial arm, child 
gender, maternal education, household SES, and maternal 
ACEs. Standardized estimates are presented in Supple-
mental Table 2. We did not find evidence for associations 
between traumatic events and cognitive outcomes, with 
the exception of vocabulary. There was a positive asso-
ciation between number of traumatic experiences and 
the WPPSI vocabulary score. We hypothesized that this 
effect may have been driven by increased exposure to 
media (i.e., television and radio). So, in a post-hoc sen-
sitivity analysis, we removed the trauma item “witnessed 
war or terrorism on the television or radio”. When this 

Table 2  Association between number of traumatic events and 
unstandardized mental and cognitive health outcomes among 
6-year old children in the Bachpan Cohort, n = 820
Outcome Coefficient 95% 

Confidence 
Interval

P-Value

Socioemotional outcomes
SDQ Total Difficulties Score 0.42 (0.24, 0.59) < 0.0001
SCAS Generalized Anxiety 0.27 (0.19, 0.36) < 0.0001
Cognitive outcomes
WPPSI Picture Memory 0.05 (-0.07, 0.17) 0.39
WPPSI Verbal 
Comprehension

0.15 (-0.04, 0.34) 0.11

WPPSI Vocabulary 0.12 (0.01, 0.23) 0.03
Day & Night Task 0.12 (-0.05, 0.28) 0.17
Note Estimates are from generalized estimating equations, adjusted for trial 
arm, child gender, maternal education, household SES, and maternal ACEs. 
IPCW was used for missingness at 3 years

Fig. 1  Traumatic experiences by child gender. Stars indicate statistically significant (p < .05) difference in prevalence of traumatic event by gender
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item was removed, the association between traumatic 
events and the WPPSI vocabulary score was attenuated 
towards the null value (Supplemental Table 3).

Table 3 presents gender-specific estimates for interac-
tion models and shows that, for the mental health out-
comes, there is a significant, positive association between 
number of traumatic experiences for girls, but not boys. 
For instance, for every one point increase on the TESI-
PRR, there was a 0.13 point increase in the SDQ total 
score in boys (95% CI: -0.40, 0.66) and a 0.32 point 
increase in girls (95% CI: 0.09, 0.56). However, the likeli-
hood ratio tests for models with the interaction term did 
not provide substantial evidence that they were a bet-
ter fit with an interaction between trauma and gender 
included than a model controlling for gender.

Discussion
In this study, we examined exposure to potentially trau-
matic events and child mental health and cognitive out-
comes in a sample of 6-year-olds in rural Pakistan. We 
found that exposure to trauma was highly prevalent in 
this sample, with 90.5% of mothers reporting their child 
experienced at least one potentially traumatic event in 
their lifetime. We also found that boys were exposed to 
more traumatic events overall than girls, a difference 
driven by higher prevalence of hospitalization/illness 
and seeing or hearing about war/terrorism on TV/Radio. 
Finally, exposure to potentially traumatic events was 
associated with increased total mental health difficulties 
and increased anxiety, but much less so with cognitive 
function, among both boys and girls.

The high prevalence of exposure to at least one poten-
tially traumatic event aligns with previous work showing 
the ubiquity of trauma exposure globally [3]. The most 
common exposures in this sample were death of a loved 
one, serious illness or injury of a loved one, and exposure 

to war or terrorism on the TV/radio. Previous work in 
Pakistan has shown that exposure to violence through 
the media is common and can be harmful for youth men-
tal health [69, 70]. While the high prevalence applied to 
all children, we found that boys were exposed to more 
events than girls. Specifically, boys were more likely to 
experience a hospitalization or illness and were more 
likely to see or hear about war/terrorism through the 
media. Previous work has also shown that boys are more 
likely to experience trauma, especially accidents or inju-
ries [8]. This gender difference may be due to differences 
in how boys and girls are encouraged to spend their time. 
Previous qualitative work in Pakistan has shown that 
boys are encouraged to play independently outside the 
home, whereas girls are encouraged to stay in the home 
[45, 47, 71]. For boys, this increased freedom may also 
lead to increased risk for injuries requiring hospitaliza-
tion. In terms of media exposure, some work shows that 
caregivers in Pakistan are protective of their young girls, 
and thus may be more likely to shield them from distress-
ing media exposure (such as the news) [72]. In addition, 
girls in this setting may be less likely to watch TV or lis-
ten to the radio in general because they are expected to 
spend more time on household chores [47]. This may 
result in higher rates of exposure to war/terrorism in the 
media for boys compared to girls.

Our findings that exposure to potentially traumatic 
effects was associated with worse mental health aligns 
with the broader literature showing that trauma exposure 
is deleterious to mental health [12]. The effects in this 
study are somewhat smaller than other studies examin-
ing mental health and trauma in children, although esti-
mates across studies vary. For instance, in a sample of 
Afghani adolescents, Panter-Brick and colleagues (2011) 
found that SDQ scores increased by 0.16 points follow-
ing the death of a family member in the previous year and 

Table 3  Association between traumatic events and mental and cognitive health outcomes, interaction by gender
Gender
Girls: (n = 410)
Boys: (n = 410)

Coefficient 95% Confidence Interval LRT P-Value

SDQ Total Difficulties Score Boys 0.13 (-0.40, 0.66) 0.26
Girls 0.32 (0.09, 0.56)

SCAS Generalized Anxiety Boys 0.09 (-0.18, 0.35) 0.15
Girls 0.21 (0.10, 0.33)

WPPSI Picture Memory Boys -0.09 (-0.47, 0.28) 0.42
Girls 0.01 (-0.16, 0.17)

WPPSI Verbal comprehension Boys 0.16 (-0.41, 0.74) 0.96
Girls 0.15 (-0.10, 0.41)

WPPSI Vocabulary Boys -0.06 (-0.38, 0.27) 0.26
Girls 0.06 (-0.08, 0.21)

Day & Night Task Boys -0.05 (-0.55, 0.46) 0.51
Girls 0.06 (-0.16, 0.29)

Note Estimates are from generalized estimating equations, adjusted for trial arm, maternal education, household SES, and maternal ACEs. IPCW was used for 
missingness at 3 years
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3.19 points after witnessing family violence in the previ-
ous year [73]. In a sample of children from a post-conflict 
setting in Uganda, Catani and colleagues (2016) found 
a 0.21–0.24 standard deviation (about 1 point) increase 
in SDQ scores for each reported traumatic event, which 
included war-related trauma and family violence [74]. In 
our study, each increase in traumatic events was asso-
ciated with an increase of 0.42 points on the SDQ. Our 
work differs from these studies in important ways, such 
as the timing and type of trauma exposure, but further 
supports the conclusion that trauma exposure is associ-
ated with worse child mental health.

While much of the existing research examines adoles-
cents, our study extends these findings to middle child-
hood. They are also consistent with several proposed 
mechanisms of how trauma may impact brain develop-
ment. For example, children who experience trauma early 
in life may have differences in stress responsivity that 
predispose them to mental health challenges, such as 
altered physiological stress reactivity [75] and increased 
amygdala reactivity [76, 77]. These physiological changes 
can underlie heightened emotional reactivity to stress 
and problems with emotion regulation [78]. Psychologi-
cally, children exposed to trauma may have biases in how 
they perceive the world that increase their susceptibility 
to mental health concerns, including hypervigilance to 
threat, or a view that the world is scary or unsafe [78].

There was little evidence that trauma exposure was 
associated with cognitive skills in this study. There are 
few other studies investigating trauma exposure and cog-
nitive functioning among children in LMIC contexts. In 
a sample in Colombia, Duque (2017) found that expo-
sure to violence in early childhood was associated with 
reduced language and math skills [79]. Other studies in 
LMICs show that children who experience trauma and 
go on to develop PTSD perform worse on cognitive tasks 
[13, 80, 81]. Our results may differ from other studies in 
LMICs because we focus on traumatic events exposure, 
rather than PTSD symptoms. In general, more research is 
needed on these associations in LMIC contexts.

We found a positive association between trauma and 
vocabulary. However, in sensitivity analyses, we found 
that this effect was driven by the radio/tv item. When 
this item was removed from analyses, there was no lon-
ger a statistically significant association between trauma 
and vocabulary (see Supplemental Table 3). It is possible 
that exposure to media was a confounder in the associa-
tion between trauma and verbal skills. Children who have 
high media exposure may be more likely to be exposed 
to distressing content (i.e., war or terrorism), but also 
may be more exposed to varied information and language 
that then leads to improved verbal skills. Future research 
may explore the potential trade-off between exposure to 

distressing information and exposure to language when 
allowing children to engage with media.

We did not find a statistically significant gender differ-
ence in the relationship between traumatic events and 
child mental and cognitive health in this sample. It is 
possible that a gender difference may emerge as children 
age into adolescence when many psychological disorders 
first onset. Indeed, there is evidence that gender differ-
ences in trauma-related mental health difficulties don’t 
emerge until adolescence [82] and much of the evidence 
for gender differences is among adolescents and adults 
[32, 83]. This also may reflect the relative lack of gender 
differences in trauma exposure in this sample. There were 
no events that were more prevalent in girls compared to 
boys that may have contributed to variation in mental 
health symptoms between genders.

The results of this study should be interpreted in the 
context of several limitations. First, our measure of 
trauma was mother reported and assessed for lifetime 
exposure to potentially traumatic events for the child. 
Given the age of the children, parent report was appro-
priate. However, this measure does not assess the child’s 
reaction to each traumatic event, just whether the child 
experienced it. Therefore, we do not have information on 
whether the child was distressed by the reported events. 
In addition, all events in our measure are weighted 
equally, but each event may vary in terms of severity 
(e.g., experiencing violence may have a stronger impact 
on children compared to witnessing violence). There is 
emerging research to suggest that type of traumatic event 
may be an important predictor of child outcomes, with 
events characterized by threat showing different associa-
tions than events characterized by deprivation [84, 85]. 
While this distinction was outside the scope of our study, 
it could be considered in future research.

Furthermore, our measure of trauma assessed for life-
time exposure, so we do not have information on when 
these events occurred in relation to our measures of men-
tal health and cognitive development. It is possible that 
more recent events would be more impactful on child 
mental health compared to more distal events, espe-
cially if children do not remember more distal events. 
There also may be recall bias, with mothers being more 
likely to remember severe events compared to less severe 
events. We are also not able to differentiate events that 
occurred once or multiple times. In addition, our mea-
sure of trauma does not include questions about child-
hood sexual abuse. This was based on concerns around 
stigma and under-reporting. However, by missing infor-
mation on childhood sexual abuse, we may also be miss-
ing an important source of gender differences in trauma 
exposure, as sexual abuse is more common in girls com-
pared to boys [86].
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In addition, our measures of child mental health were 
mother reported, which may introduce bias. Specifi-
cally, mothers who reported more traumatic events for 
their children may think they are more distressed and 
thus report more mental health symptoms. Future stud-
ies may use multiple reporting methods to assess child 
mental health, including self-report, teacher report, and 
observational measures, to better understand the asso-
ciation between trauma and mental health. It should be 
noted that the reliability estimates for our mental health 
measures were low, suggesting that the items on these 
measures may not be capturing unified constructs. The 
limitations of the SDQ in particular have been noted 
in the literature [87], further underscoring the need for 
multiple measures of mental health in future research. 
Finally, our analysis was cross-sectional. Future research 
would benefit from examining the longitudinal impact 
of childhood trauma on mental health and cognitive 
development.

Our study also has several strengths, including a rich 
dataset with information on multiple aspects of child 
mental health and cognitive development. In addition, 
our sample size was large enough to investigate gen-
der differences in trauma exposure and child outcomes. 
Finally, this study focuses on an under-researched popu-
lation in rural Pakistan, furthering our understanding of 
trauma exposure and child development across diverse 
contexts.

Overall, our study suggests that trauma is associated 
with mental health difficulties in young children in rural 
Pakistan, and points to the importance of addressing the 
mental health sequalae of trauma exposure in this popu-
lation. Future research could expand on this work with 
fine-grained measures of trauma exposure to investigate 
how to the frequency, severity, and type of trauma may 
impact child development. Furthermore, next steps in 
this research could involve examining the child-, family-, 
and neighborhood-level factors that may buffer children 
from the harmful effects of trauma. Such work could 
inform interventions aimed at improving child mental 
health globally.
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