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Abstract 

Background: Higher levels of PTSD symptoms are present among trauma exposed females 

versus males in adulthood; however, much less is known about the emergence of this sex 

difference during development. Methods: In a multi-study sample of 7–18-year-olds (n = 3,397), 

we examined the effect of sex and age on the severity of PTSD symptoms after a single incident 

trauma at one month (T1), and on symptom change after a natural recovery period of three (T2) 

and six months (T3). PTSD scores were harmonized across measurement types, and linear 

regressions were used to determine sex and age effects, adjusting for study level variance and 

trauma type. Results: A sex × age interaction was observed at T1 (p < 0.001) demonstrating that 

older age was associated with greater PTSD symptom severity in females (β = 0.008, p = 0.047), 

but less severe symptoms in males (β = -0.011, p = 0.014). The same pattern was observed at 

T2 and T3, with sex differences beginning to emerge by age 12 years. PTSD symptoms 

decreased naturally by 27% at T2 with little further improvement by T3. Further, females showed 

a greater reduction in symptoms at T3 than males, although the same effect was not observed at 

T2. Conclusions: Sex differences in PTSD symptoms become apparent during adolescence, 

due to opposing changes in susceptibility occurring in females and males with age. Understanding 

the factors contributing to these findings is likely to provide wider insight into sex-specific 

psychological vulnerability to trauma related psychopathology. 

  



Introduction 

Experiencing life-threatening events in childhood and adolescence can result in the development 

of posttraumatic stress disorder (PTSD), which is  estimated to effect between 11-20% in trauma 

exposed populations (Alisic et al., 2014). PTSD  represents a significant threat to a young person’s 

developmental trajectory (Mathews, Dempsey, & Overstreet, 2009; McDermott, 2009), and 

symptoms can persist well into adulthood (Morgan, Scourfield, Williams, Jasper, & Lewis, 2003; 

Yule et al., 2000), causing longer term deleterious impacts across several major domains of 

mental health and functioning (Bolton et al., 2004; Galovski, Blain, Chappuis, & Fletcher, 2013).  

 Following a traumatic event, women have a two to three times higher risk of developing 

PTSD compared to men (Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995; Kilpatrick et al., 

2013; Tolin & Foa, 2006), which may be explained by differences in neurohormonal, affective, 

and social cognitive risk factors associated with sex (Christiansen & Berke, 2020; Ramikie & 

Ressler, 2018) as well as coping styles used by men and women (Olff, Langeland, Draijer, & 

Gersons, 2007). PTSD is also more likely to develop into a chronic condition in women than in 

men (Breslau et al., 1997) and is associated with higher comorbidity rates of depression and 

anxiety disorders (Naomi Breslau, Davis, Andreski, Peterson, & Schultz, 1997; Castillo et al., 

2014; Tolin & Foa, 2006) as well as an increased risk of chronic disease and mortality (Roberts, 

Kubzansky, Chibnik, Rimm, & Koenen, 2020). While studies within the adult and adolescent 

literature typically identify robust sex differences in PTSD prevalence, evidence from the child 

literature is mixed. For example, results from a large meta-analysis report that female sex is a 

stronger risk factor for PTSD in older children and adolescents, when compared with younger 

children (Trickey, Siddaway, Meiser-Stedman, Serpell, & Field, 2012). Similarly, evidence from 

the UK ALSPAC cohort indicated higher levels of PTSD symptoms in trauma-exposed females 

versus males in adolescence, but not in childhood (Haag et al., 2020). The emergence of sex 

differences in adolescence may potentially be explained through changes in neuroendocrine, 

hormonal, and stress response systems that are naturally affected during puberty (e.g., changes 



in adrenal androgens and sex steroids; (Garza & Jovanovic, 2017) as well increasing socialization 

into constructed gender roles that could impact coping, social support, symptom expression, and 

symptom reporting. However, direct evidence of developmental change in vulnerability is limited.  

The current evidence base relating to developmental sex differences in PTSD has notably 

been focused on cross-sectional prevalence studies. Significant natural recovery from PTSD 

occurs in the first 3-6 months following trauma among children and adolescents (Hiller et al., 2016) 

but potential sex differences in this natural recovery have not been examined. In the adult 

literature, higher rates of spontaneous remission have been observed in women versus men 

exposed to natural disasters (Karamustafalioglu et al., 2006); however, to our knowledge, 

equivalent evidence child evidence is lacking. The moderating effect of age at the time of 

exposure could also conceivably play a key role in the exacerbation or alleviation of symptoms 

due to the impact of sex-specific hormonal or socialization influences that arise during 

adolescence. Improved understanding of the children who are more likely to recover naturally in 

comparison to those who retain chronic symptoms has significant implications for the identification 

and intervention for at‐risk youth and determining appropriate periods for watchful waiting.  

The current study evaluated the presentation and natural recovery of PTSD symptoms in 

children following an acute single-incident trauma. We performed a secondary analysis of 

longitudinal data obtained from a large international database (N=3397) and examined the pattern 

of sex differences in PTSD in children aged between 7 to 18 years. Specifically, we examined 

both the effects of sex and age in the initial presentation of PTSD symptom severity, as well as 

their contribution to the natural recovery of PTSD symptoms at both three months and six months 

after the event. We adjusted in our analyses for trauma type (intentional vs unintentional), as 

intentional trauma (e.g., physical or sexual assault) is associated with greater risk of PTSD (Alisic 

et al., 2014), more severe PTSS (Birkeland, Skar, & Jensen, 2021), and has been identified as a 

possible contributor to sex differences (Tolin & Foa, 2006; Trickey et al., 2012). We also 

accounted for study clustering due to data being collated from multiple sources.  



 

Methods 

PACT/R Data Archive 

Longitudinal data of child PTSD scores were provided by the international data archive for The 

Prospective studies of Acute Child Trauma and Recovery (PACT/R) - for a description of the 

archive see Kassam-Adams et al. (2020). The archive comprises 32 longitudinal studies across 

five countries, featuring over 5,500 children that have experienced trauma such as injury, acute 

illness, RTA, or interpersonal violence. All original studies identified eligible children through 

exposure to a trauma, for example in presentation to an emergency ward following injury.  

For the purposes of this study, data were included from 24 studies where PTSD symptoms 

were recorded at T1 (1 month post trauma), T2 (3 months) and/or T3 (6 months), resulting in the 

exclusion of eight of the original studies where data were not available at these timepoints; see 

supplementary table 1 (ST1) for details on the studies included. Timepoint eligibility included study 

measurements within one month before or after the desired timepoint. For example, for T1 the 

time since trauma could range from 0 to 2 months, whereas for T3 it was 5 to 7 months. The 

resultant sample comprised a total of 3397 children between ages 7 to 18 years, from five different 

countries (USA k = 14 studies; Australia k = 4, UK k = 4, Switzerland k = 2; See ST1 for full 

details). For the longitudinal analyses, studies with consistent PTSD measurements across at 

least two timepoints from T1, T2, and T3 were used. This sub-sample featured 18 of the eligible 

24 studies (see ST1). To identify an appropriate sample size, an a priori power analysis for one-

way analysis of variance (ANOVA), with two groups, was conducted using the recommended 

statistical power (80; Aberson, 2011). Existing meta-analyses that explore sex differences in 

PTSD severity among adolescents report a small effect size of approximately f = 0.20 (Tolin & 

Foa, 2006; Trickey et al., 2012). Using this as an estimate, we predicted a sample size of 200 

participants would be required to recognise similar effects. We did not conduct a priori power 



analyses to examine age by sex interactions due to a lack of previous evidence for this 

developmental period. 

 

Procedure 

Each of the original studies obtained ethical approval from the required local body. Further ethical 

approval was obtained from the University of Bath Psychology Research Ethics Committee. 

Seven different PTSD measurement instruments were used across studies (Child and Adolescent 

Trauma Survey; Child PTSD Symptom Scale; Acute Stress Checklist; Clinician-Administered 

PTSD Scale; Children’s Revised Impact of Events Scale; UCLA PTSD Reaction Index for DSM-

IV; UCLA PTSD Reaction Index for DSM-5). All instruments assessed PTSD symptoms according 

to the DSM-IV criteria, apart from the UCLA PTSD Reaction Index for DSM-5 which additionally 

measured DSM-5 symptoms. Measures were predominantly administered in English, with 

translation to Spanish (k = 1) and German (k = 2) as appropriate (see ST1 for details). PTSD 

scores were harmonized to improve the comparability of PTSD scores from separate studies. This 

involved firstly calculating the mean score among PTSD symptom items for each measurement 

(e.g., UCLA-IV) and at each timepoint where data was available. Mean scores were then 

standardized by dividing by the range of the measurement scale used, resulting in a mean score 

between zero and one (Griffith et al., 2015). For example, scores for the UCLA-IV were 

harmonized by dividing the UCLA-IV scores by four based on its zero to four scale. The type of 

trauma exposure was indexed as a binary variable indicating whether the trauma had been 

unintentional or intentional. Children who had experienced an unintentional injury, road traffic 

accident (RTA), acute medical event (non-injury) or disaster such as a hurricane were coded as 

having experienced an unintentional trauma, whereas exposure to interpersonal violence was 

classified as an intentional trauma.  

 

 



Statistical Analyses 

We examined the influence of self-reported sex and age of trauma on PTSD symptoms at 1 month 

(T1), 3 months (T2) and 6 months (T3) post-trauma and the contribution of both sex and age in 

the natural recovery of symptoms at T2 and T3. PTSD scores were positively skewed and were 

made approximately normal through square root transformation. Several outliers, identified for 

lower and upper boundaries of PTSD scores by inspection of box plots and Mahalanobis 

distances, were retained as plausible values as they were unlikely to have occurred from data 

entry or measurement error. Initial analyses involved comparing males (coded 0) and females 

(coded 1) using independent t-tests and chi-square tests of independence. Research questions 

were addressed through a series of multiple linear regression models. Models labelled ‘Model 1” 

examined the main effects of sex and age (continuous variable from 7 to 18 years) on PTSS 

symptoms at all three time points. All models were adjusted for the type of trauma experienced 

(0 = unintentional, 1 = intentional) as a potential confounder and accounted for clustering based 

on study ID using a random effects model. Models labelled ‘Model 2’ included Model 1 + a sex  

age interaction term using a full factorial model in the examination of PTSS scores. The set 

threshold for an indication of an interaction effect was p < 0.10 (Sterne & Davey Smith, 2001).  

 

For the longitudinal analyses, the natural recovery in PTSD symptoms was indexed by subtracting 

T1 scores from T2, providing the variable T2, and T1 scores from T3, providing the variable T3. 

Thus, more negative values indicate a better recovery. Due to a smaller sample available for 

these two variables (T2 = 1196 participants; T3 = 707 participants), with certain ages less well 

represented, age was not used as a continuous variable but instead was dichotomized into two 

approximately equal-sized groups of children of <=12 years and 13>= years. Previous evidence 

also suggests that sex differences in PTSS emerge at around 13 years (Haag et al., 2020). Like 

the cross-sectional analyses, main effects of sex and dichotomized age (Model 1) were used to 



predict rates of symptoms change at T2 and T3. These models were also adjusted for the initial 

scores at baseline (T1), as higher initial symptoms potentially allow for a greater rate of change. 

In Model 2, the interaction term between sex and dichotomized age was added. If there was 

evidence of an interaction between sex and age, sex stratified analyses were conducted and 

simple contrasts between sexes were reported. Statistical analyses were conducted using Stata, 

version 16.1 (Statacorp, College Station, TX). 

 

Results 

The sample population comprised 3397 cases with 2118 males (62.3%) and 1279 females 

(37.7%). Participants had a mean age of 12.43 years (SD=2.74) ranging from 7 to 18 years, which 

was similar for males (12.482.71 years) and females (12.342.78 years) (t = 1.41, p = 0.16). 

Overall, 88.3% (n = 2974) of the sample had been exposed to unintentional trauma, compared 

with 11.7% (n = 393) exposed to intentional trauma. A similar proportion of males and females 

had experienced an intentional trauma (males: 12.1%, n = 253; females: 11.0%, n = 139) 

compared to an unintentional trauma (males: 87.9%, n = 1847; females: 89.0%, n = 1127; χ2 = 

0.94, p = 0.33). There were more males versus females at each time point; see Table 1. Table 1 

also shows descriptive statistics (mean, standard deviation) for the harmonized, square-root 

transformed PTSD scores at the three time points adjusted for type of trauma exposure and study 

clustering. The original harmonized, non-transformed PTSD scores (with no adjustments) can be 

found in the supplementary material (ST2).    

 

 

 

 

 



Table 1 

 

Does sex and age at exposure predict PTSD severity at T1, T2 and T3? 

From 2293 participants available from 17 studies at T1, there were 2005 individuals (87.4%) with 

available data. The mean PTSD score at T1 was 0.4930.037, and symptoms were 9% higher in 

females (0.5230.033) compared to males (0.4760.040). Table 2 contains the beta coefficients 

and p values for linear regression models examining the prediction of PTSS by age, sex (model 

1) and their interaction (model 2), covarying for trauma type and study clustering.  

 

 

Table 2 

 

In model 1, a main effect of sex was observed [model F(3,16) = 6.05, p = 0.006, R2 = 0.029], with 

girls reporting higher symptoms than boys. Age as a main effect was not predictive of PTSS. 

Trauma type was a significant covariate, with intentional versus unintentional trauma being 

associated with higher PTSS. In model 2 which included the interaction term, there was strong 

evidence of a sex  age interaction [model F(4,16) = 10.89, p = 0.002, R2 = 0.045] (see Table 2 

for full results). In sex stratified analyses, increasing age was positively associated with PTSD 

scores in females ( = 0.008, SE = 0.004, p = 0.047), whereas age was negatively associated 

with PTSD scores in males ( = -0.011, SE= 0.004, p = 0.014). Figure 1A shows adjusted 

predictions at representative values of age for PTSD scores according to sex. Simple effects post 

interaction show PTSD scores were significantly higher in males at age 7 years (p = 0.004) and 

8 years (p = 0.019), similar at 9-11 years (p > 0.05) and higher in females between the ages of 

12-18 years (all p < 0.001) as shown in Figure 1B.  

 



Figure 1.  

 

From 2460 participants available at T2, there were 2034 complete cases (82.7%). Overall mean 

PTSD scores were 0.3740.022, representing a 27% reduction in symptoms from T1. In model 1, 

linear regression found main effects of sex and trauma type, but no main effect of age; model 

F(3,14) = 13.86, p < 0.001, R2 = 0.026 (see Table 2). With the addition of the interaction term in 

model 2, a main effect of age was additionally identified, as well as a sex  age interaction; model 

F(4,14) = 39.02, p < 0.001, R2 = 0.035. In sex-stratified analyses, age was negatively associated 

with PTSD scores in males ( = -0.012, SE = 0.004, p = 0.011) but not females ( = 0.004, SE= 

0.005, p = 0.430). Simple contrasts show that PTSD scores were higher in females aged 12 years 

and older (all p < 0.05), but not at younger ages. 

 

At T3, there were 1293 (83.0%) complete cases from a total of 1557 participants. The average 

PTSS score was 0.3720.023, which was a 28% decrease from T1, but approximately the same 

as T2. In model 1, linear regression identified main effects of sex and trauma type, but no main 

effect of age; model F(3,14) = 6.44, p = 0.006, R2 = 0.041. In model 2, there was again a significant 

a sex  age interaction (see Table 2); model F(4,14) = 3.72, p = 0.029, R2 = 0.052. In sex-stratified 

analyses, age was not associated with PTSD scores in females ( = 0.005, SE = 0.008, p = 0.532) 

or males ( = -0.012, SE = 0.007, p = 0.089). However, PTSD scores were higher in females aged 

12 years and older (all p < 0.05), but not at younger ages. 

 

Does sex and age of trauma influence the recovery in PTSD scores at follow up? 

The rate of change in PTSD from baseline (T1) to three months (T2), and T1 to 6 months (T3) 

were also examined. Linear regression examined the potential contributions of sex, dichotomized 



age (<=12 or 13>= years), and their interaction to the natural recovery of symptoms, adjusting for 

baseline symptoms.  

 

Eleven studies had consistent measurements across T1 and T2 (total sample size, n = 1696). 

There were 1196 complete cases for T2, meaning that 70.5% of the sample assessed at 1 month 

were again reassessed at 3-months, with more male versus female participants (n = 740, 61.9% 

vs n = 456, 38.1%). There was a similar proportion of younger (<=12yrs) and older (>=13yrs) 

males (n = 373, 50.4% vs n = 367, 49.6%) and younger and older females (n = 245, 53.7% vs n 

= 211, 46.3%). There was no evidence that sex (p = 0.61) or age (p = 0.25) was related to missing 

T2 scores. Overall mean scores at T2 were negative, consistent with psychological recovery (-

0.1250.026). In model 1, linear regression found main effect of dichotomized age, with those 

age 13=> years showing greater signs of recovery, model: F(4,10) = 18.03, p < 0.001, R2 = 0.187. 

There were no main effects of sex or trauma type (see Table 3). With the addition of the interaction 

term in model 2, dichotomized age was again identified as a main effect, model, F(5,10) = 23.74, 

p < 0.001, R2 = 0.187), but there was no evidence of an interaction between sex and age.  

 

Eleven studies also contained consistent measurements for T1 and T3 (n = 1008). For this 

analysis, 707 complete cases were available, representing 70.1% of the original sample recruited 

at T1. There were more male versus female participants in this group (n = 442, 62.5% vs n = 265, 

37.5%) and there was also a similar proportion of younger and older males (n = 236, 53.4% vs n 

= 206, 46.6%) and younger and older females (n = 149, 56.2% vs n = 116, 43.8%). Neither sex 

(p = 0.49) or age (p = 0.71) was related to missing outcomes. At T3 mean scores were again 

negative, although in this sample of participants recovery was less compared to T2 (-

0.0850.014). In model 1, neither sex, dichotomized age, or trauma type were significant 

predictors of T3 scores; model, F(4,10) = 14.55, p < 0.001, R2 = 0.169. In model 2 (F(5,10) = 



21.37, p < 0.001, R2 = 0.177), a main effect of sex was identified, and there was some evidence 

of a sex  age interaction (p = see Table 3). Overall, females showed greater recovery than males 

(female M = -0.092, SE = 0.016; male M = -0.080, SE = 0.013). Post hoc simple effects show that 

estimated means for males and females differed in the younger age group (female M = -0.110, 

SE = 0.022; male M = -0.069, SE = 0.013; F(1,10) = 8.44, p = 0.016) but not in the older age 

group (female M = -0.069, SE = 0.028; male M = -0.094, SE = 0.021; F(1,10) = 1.45 p = 0.256), 

consistent with greater recovery in the younger female age group only.  

 

Table 3.  

 

Discussion 

This study investigated sex differences in the presentation and natural recovery of PTSD 

symptoms in children following acute trauma. This secondary analysis of longitudinal data 

obtained from a large international database provides unique insight into the pattern of sex 

differences in PTSD in children aged between 7 to 18 years in the first six months following a 

single-incident trauma. Greater symptom severity among females compared to males was 

identified at baseline, three months, and six months post trauma. Furthermore, at baseline, the 

age at which the trauma was encountered moderated the observed sex differences; increasing 

age resulted in greater symptom severity in females, whereas in contrast, increasing age resulted 

in fewer symptoms in males; a pattern that was partially replicated at follow-up assessments. 

Finally, we found evidence of sex differences in the natural recovery of symptoms at six-months 

post trauma, with females showing a greater natural recovery than males. There was also trend-

level evidence that child age could be a moderating factor; younger females (aged 7-12 years) 

displayed a greater natural recovery than males of the same age. In contrast, sex differences in 

changes to PTSD scores were not observed in older children.  



Findings that female children exhibit significantly greater symptom severity than males in 

the acute aftermath of trauma are in line with current adult and adolescent literature. A consensus 

has now emerged that females are at a greater risk of PTSD regardless of the type or severity of 

trauma, and international context (Christiansen & Berke, 2020; Hiscox et al., 2021; Kessler et al., 

1995; Olff et al., 2007; Tolin & Foa, 2006). However, this study identified age as a significant 

moderating variable in children, whereby sex differences in the presentation of PTSD increase 

with the age of exposure. That is, females show greater symptoms than males if the exposure 

occurred between the ages of 12-18 years, which coincide with important developmental changes 

to the neuroendocrine, hormonal, and stress response systems (Christiansen & Berke, 2020; 

Glover, Jovanovic, & Norrholm, 2015) and other socialization adaptations. These results support 

findings from the ALPAC cohort whereby females had shown higher levels of PTSS in 

adolescence but not during childhood (Haag et al., 2020). As a result, the assumption of increased 

female vulnerability to PTSD should not be generalized to responses among younger children.  

While adolescence may present a risk factor for females in the presentation of PTSD 

symptoms, we additionally found novel evidence that older males may be more resilient to the 

symptoms of PTSD. Specifically, while increasing age was associated with higher PTSS in 

females, males showed the inverse, with lower symptoms observed in older males. This intriguing 

finding suggests that the search to identify processes that contribute to sex differences in PTSD, 

such as the contributions of hormones such as estrogen and orexin (Grafe & Bhatnagar, 2018) 

should focus as much on understanding potential male resistance as on female vulnerability. 

Nevertheless, the amount of variance in PTSS explained by sex, age and their interaction were 

small at all time points, highlighting the need to consider other factors that contribute to the 

observed variation in symptoms.  

This study also sought to address the substantial gap in the child PTSD literature regarding 

the effect of sex and age in the change in symptoms through the natural recovery following a 

traumatic exposure. We confirmed previous observations that symptoms improve naturally in the 



first few months following trauma exposure (Hiller et al., 2016), with a 27% reduction in symptoms 

by 3 months. We also found evidence for sex differences in the recovery pattern, which was either 

dependent on child age or assessment time point. More specifically, between the trauma incident 

and 6 months, females showed greater recovery than males, which is supportive of higher 

spontaneous remission rates in females throughout a 20-month prospective follow-up study of 

adult survivors exposed to a severe earthquake (Karamustafalioglu et al., 2006). We also found 

some evidence that younger females exhibit greater improvement relative to males of the same 

age by 6 months. This sex difference in recovery was not apparent in older children, or at the 3-

month assessment. Our study is the first to consider the impact of sex on the natural recovery of 

PTSS in children, and the fact sex differences were evident even controlling for initial symptom 

levels is striking. Importantly, these findings require replication, particularly the sex and age 

interaction effect for recovery which was only at trend level significance. Nonetheless, our findings 

suggest that in trying to understand sex differences in PTSD we should consider factors that act 

to maintain PTSS, as well as those that contribute to the initial development of this disorder. This 

could include consideration of psychological processes such as rumination (Hampel & 

Petermann, 2005), as well sociodemographic factors such as social support (Bernard-Bonnin, 

Hébert, Daignault, & Allard-Dansereau, 2008), or biological and epigenetic vulnerabilities (Garza 

& Jovanovic, 2017; Olff et al., 2007). Further examination of how capacity for spontaneous 

recovery might change with age is particularly warranted.    

Finally, although not the focus of our study, we accounted for intentional versus non-

intentional trauma in our analyses. Consistent with previous research, we found that intentional 

versus unintentional trauma was associated with higher PTSS scores at each time point (Alisic et 

al., 2014; Birkeland et al., 2021), and also found preliminary evidence that interpersonal trauma 

is associated with weaker recovery, even accounting for initial symptom severity. As we included 

index trauma type as a covariate in all analyses, differences in exposure to interpersonal versus 

non-interpersonal trauma are unlikely to be an explanatory factor in the age and sex effects 



identified. However, it is possible that some children in the current sample will have been exposed 

to trauma prior to the index event, which could influence the severity of symptoms reported. As 

some evidence suggests that females may be exposed to higher accumulated trauma over their 

lifetime (N. Breslau, 2002; Walker, Carey, Mohr, Stein, & Seedat, 2004), we cannot rule out prior 

trauma as a contributor to sex effects in this sample. 

A major advantage of current study design is its use of child self-report measures to 

capture children’s current responses to trauma, which offers a more reliable insight into 

internalising symptoms (Hawkins & Radcliffe, 2005) than parental-reporting or retrospective 

measures (Tolin & Foa, 2008; Haag et al., 2019). The use of PACT/R data also provided 

significant benefits including a large sample size for sufficiently high statistical power; indeed, 

most analyses performed exceeded the minimum of 200 participants recommended through a 

priori power analyses. Further, all analyses were controlled for the type of trauma encountered, 

characterized as either intentional or unintentional in nature, which is a key potential explanatory 

variable in the context of sex differences in PTSD.  

Results of this study should be considered in the context of several limitations. First, data 

were collated by combining results from 24 separate studies, which could have skewed the study 

findings based on methodological variations, as well as minimize statistical power due to 

homogeneity between subjects in clusters. However, all linear regression models accounted for 

clustering based on study, which appropriately generates larger standard errors with 

subsequently wider confidence intervals and more conservative p-values. Second, the prevalence 

or severity of other mental-health symptoms such as depression and comorbid Axis 1 disorders 

were not available, which would have provided confirmation on the independent effects of PTSS 

(Salk, Hyde, & Abramson, 2017) although previous work suggests co-occurring depressive 

symptoms are unlikely to explain sex differences in child PTSS (Haag et al., 2020; Hiscox et al., 

2021). We also harmonized PTSD symptoms across studies but did not harmonize the 

dichotomization of scores based on probable PTSD diagnoses; thus, replication of these results 



based on the presence/absence of diagnosed PTSD is warranted. Third, while children did not 

receive treatment or therapy in any systematic way, it is possible that interventions may have 

taken place for some children. Consequently, the results provided here are based on the 

assumption that symptom recovery occurred naturally. Fourth, longitudinal data were not 

available beyond six months post-trauma, potentially omitting the contribution of those with 

‘delayed expression’. Nonetheless, such cases are rare (De Young, Kenardy, Cobham, & Kimble, 

2012), and a systematic review of longitudinal studies of PTSD in young people has previously 

reported that mean symptom levels typically plateau in the first 6 months post-trauma (Hiller et 

al., 2016). Finally, this study did not consider gender identification despite evidence that feminine 

and masculine identification has been positively and negatively associated with distress-related 

appraisals of potential traumatic events, respectively (Valdez & Lilly, 2014). Future work should 

consider the contribution of gender identity, gender roles, and societal norms to understand active 

explanatory factors underlying the findings presented. 

 

Conclusions 

The current study investigated sex differences in the presentation and natural recovery of PTSD 

symptoms in children in the first six months following a single-incident trauma. Overall, our 

findings show that females consistently show higher PTSD scores 1 month, 3 months, and 6 

months post-trauma and heightened female risk for PTSD symptoms is more pronounced in later 

adolescence. Strikingly, the more pronounced sex differences in PTSD scores in older 

adolescents is due to both an increase in symptoms in older females, but also a relative decline 

in symptoms reported by males. Findings also show that there is a substantial natural recovery 

from the acute post trauma period in the absence of intervention, most notably in the first 1-3 

months post trauma. We also found evidence to suggest that females show greater recovery six 

months post trauma compared to males, even while adjusting for the severity of initial baseline 

symptoms, and that greater female recovery may depend on the age of exposure. Overall, 



understanding sex differences in psychological responses to trauma in children will require 

examination of the underlying mechanisms for age related changes in males as well as females. 

 

References 

Alisic, E., Zalta, A. K., van Wesel, F., Larsen, S. E., Hafstad, G. S., Hassanpour, K., & Smid, G. 

E. (2014). Rates of post-traumatic stress disorder in trauma-exposed children and 

adolescents: meta-analysis. British Journal of Psychiatry, 204(5), 335-340. 

doi:10.1192/bjp.bp.113.131227 

Bernard-Bonnin, A.-C., Hébert, M., Daignault, I. V., & Allard-Dansereau, C. (2008). Disclosure 

of sexual abuse, and personal and familial factors as predictors of post-traumatic stress 

disorder symptoms in school-aged girls. Paediatrics & Child Health, 13(6), 479-486. 

doi:10.1093/pch/13.6.479 

Birkeland, M. S., Skar, A. M. S., & Jensen, T. K. (2021). Do different traumatic events invoke 

different kinds of post-traumatic stress symptoms? European Journal of 

Psychotraumatology, 12(sup1), 1866399. doi:10.1080/20008198.2020.1866399 

Bolton, D., Hill, J., O'Ryan, D., Udwin, O., Boyle, S., & Yule, W. (2004). Long-term effects of 

psychological trauma on psychosocial functioning. Journal of Child Psychology and 

Psychiatry, 45(5), 1007-1014. doi:https://doi.org/10.1111/j.1469-7610.2004.t01-1-

00292.x 

Breslau, N. (2002). Gender differences in trauma and posttraumatic stress disorder. J Gend 

Specif Med, 5(1), 34-40.  

Breslau, N., Davis, G. C., Andreski, P., Peterson, E. L., & Schultz, L. R. (1997). Sex Differences 

in Posttraumatic Stress Disorder. Archives of General Psychiatry, 54(11), 1044-1048. 

doi:10.1001/archpsyc.1997.01830230082012 

Castillo, D. T., Joseph, J. S., Tharp, A. T., C'De Baca, J., Torres-Sena, L. M., Qualls, C., & 

Miller, M. W. (2014). Externalizing and Internalizing Subtypes of Posttraumatic 

Psychopathology and Anger Expression. Journal of Traumatic Stress, 27(1), 108-111. 

doi:https://doi.org/10.1002/jts.21886 

Christiansen, D. M., & Berke, E. T. (2020). Gender- and Sex-Based Contributors to Sex 

Differences in PTSD. Current Psychiatry Reports, 22(4), 19. doi:10.1007/s11920-020-

1140-y 

De Young, A. C., Kenardy, J. A., Cobham, V. E., & Kimble, R. (2012). Prevalence, comorbidity 

and course of trauma reactions in young burn-injured children. Journal of Child 

Psychology and Psychiatry, 53(1), 56-63. doi:10.1111/j.1469-7610.2011.02431.x 

Galovski, T. E., Blain, L. M., Chappuis, C., & Fletcher, T. (2013). Sex differences in recovery 

from PTSD in male and female interpersonal assault survivors. Behaviour research and 

therapy, 51(6), 247-255. doi:10.1016/j.brat.2013.02.002 

Garza, K., & Jovanovic, T. (2017). Impact of Gender on Child and Adolescent PTSD. Current 

Psychiatry Reports, 19(11), 87. doi:10.1007/s11920-017-0830-6 

Glover, E. M., Jovanovic, T., & Norrholm, S. D. (2015). Estrogen and extinction of fear 

memories: implications for posttraumatic stress disorder treatment. Biological Psychiatry, 

78(3), 178-185. doi:10.1016/j.biopsych.2015.02.007 

https://doi.org/10.1111/j.1469-7610.2004.t01-1-00292.x
https://doi.org/10.1111/j.1469-7610.2004.t01-1-00292.x
https://doi.org/10.1002/jts.21886


Grafe, L. A., & Bhatnagar, S. (2018). Orexins and stress. Frontiers in neuroendocrinology, 51, 

132-145. doi:https://doi.org/10.1016/j.yfrne.2018.06.003 

Griffith, L. E., van den Heuvel, E., Fortier, I., Sohel, N., Hofer, S. M., Payette, H., . . . Raina, P. 

(2015). Statistical approaches to harmonize data on cognitive measures in systematic 

reviews are rarely reported. Journal of Clinical Epidemiology, 68(2), 154-162. 

doi:10.1016/j.jclinepi.2014.09.003 

Haag, K., Fraser, A., Hiller, R., Seedat, S., Zimmerman, A., & Halligan, S. L. (2020). The 

emergence of sex differences in PTSD symptoms across development: evidence from the 

ALSPAC cohort. Psychological Medicine, 50(10), 1755-1760. 

doi:10.1017/S0033291719001971 

Hampel, P., & Petermann, F. (2005). Age and Gender Effects on Coping in Children and 

Adolescents. Journal of Youth and Adolescence, 34(2), 73-83. doi:10.1007/s10964-005-

3207-9 

Hiller, R. M., Meiser-Stedman, R., Fearon, P., Lobo, S., McKinnon, A., Fraser, A., & Halligan, 

S. L. (2016). Research Review: Changes in the prevalence and symptom severity of child 

post-traumatic stress disorder in the year following trauma - a meta-analytic study. 

Journal of Child Psychology and Psychiatry, 57(8), 884-898. doi:10.1111/jcpp.12566 

Hiscox, L. V., Hiller, R., Fraser, A., Rabie, S., Stewart, J., Seedat, S., . . . Halligan, S. L. (2021). 

Sex differences in post-traumatic stress disorder in a high adversity cohort of South 

African adolescents: an examination of depressive symptoms, age, and trauma type as 

explanatory factors. European Journal of Psychotraumatology, 12(1), 1978669. 

doi:10.1080/20008198.2021.1978669 

Karamustafalioglu, O. K., Zohar, J., Güveli, M., Gal, G., Bakim, B., Fostick, L., . . . Sasson, Y. 

(2006). Natural course of posttraumatic stress disorder: a 20-month prospective study of 

Turkish earthquake survivors. Journal of Clinical Psychiatry 67(6), 882-889. 

doi:10.4088/jcp.v67n0604 

Kassam-Adams, N., Kenardy, J. A., Delahanty, D. L., Marsac, M. L., Meiser-Stedman, R., 

Nixon, R. D. V., . . . Palmieri, P. A. (2020). Development of an international data 

repository and research resource: the Prospective studies of Acute Child Trauma and 

Recovery (PACT/R) Data Archive. European Journal of Psychotraumatology, 11(1), 

1729025. doi:10.1080/20008198.2020.1729025 

Kessler, R. C., Sonnega, A., Bromet, E., Hughes, M., & Nelson, C. B. (1995). Posttraumatic 

Stress Disorder in the National Comorbidity Survey. Archives of General Psychiatry, 

52(12), 1048-1060. doi:10.1001/archpsyc.1995.03950240066012 

Kilpatrick, D. G., Resnick, H. S., Milanak, M. E., Miller, M. W., Keyes, K. M., & Friedman, M. 

J. (2013). National Estimates of Exposure to Traumatic Events and PTSD Prevalence 

Using DSM-IV and DSM-5 Criteria. Journal of Traumatic Stress, 26(5), 537-547. 

doi:https://doi.org/10.1002/jts.21848 

Mathews, T., Dempsey, M., & Overstreet, S. (2009). Effects of exposure to community violence 

on school functioning: the mediating role of posttraumatic stress symptoms. Behaviour 

research and therapy, 47(7), 586-591. doi:10.1016/j.brat.2009.04.001 

McDermott, J. (2009). The forgotten victims of posttraumatic stress disorder. Archives of 

Pediatrics & Adolescent Medicine, 163(6), 587. doi:10.1001/archpediatrics.2009.108 

Morgan, L., Scourfield, J., Williams, D., Jasper, A., & Lewis, G. (2003). The Aberfan disaster: 

33-year follow-up of survivors. British Journal of Psychiatry, 182(6), 532-536. 

doi:10.1192/bjp.182.6.532 

https://doi.org/10.1016/j.yfrne.2018.06.003
https://doi.org/10.1002/jts.21848


Olff, M., Langeland, W., Draijer, N., & Gersons, B. P. (2007). Gender differences in 

posttraumatic stress disorder. Psychological Bulletin, 133(2), 183-204. doi:10.1037/0033-

2909.133.2.183 

Ramikie, T. S., & Ressler, K. J. (2018). Mechanisms of Sex Differences in Fear and 

Posttraumatic Stress Disorder. Biological Psychiatry, 83(10), 876-885. 

doi:10.1016/j.biopsych.2017.11.016 

Roberts, A. L., Kubzansky, L. D., Chibnik, L. B., Rimm, E. B., & Koenen, K. C. (2020). 

Association of Posttraumatic Stress and Depressive Symptoms With Mortality in 

Women. JAMA Network Open, 3(12), e2027935-e2027935. 

doi:10.1001/jamanetworkopen.2020.27935 

Salk, R. H., Hyde, J. S., & Abramson, L. Y. (2017). Gender differences in depression in 

representative national samples: Meta-analyses of diagnoses and symptoms. 

Psychological Bulletin, 143(8), 783-822. doi:10.1037/bul0000102 

Sterne, J. A., & Davey Smith, G. (2001). Sifting the evidence-what's wrong with significance 

tests? Bmj, 322(7280), 226-231. doi:10.1136/bmj.322.7280.226 

Tolin, D. F., & Foa, E. B. (2006). Sex differences in trauma and posttraumatic stress disorder: a 

quantitative review of 25 years of research. Psychol Bull, 132(6), 959-992. 

doi:10.1037/0033-2909.132.6.959 

Trickey, D., Siddaway, A. P., Meiser-Stedman, R., Serpell, L., & Field, A. P. (2012). A meta-

analysis of risk factors for post-traumatic stress disorder in children and adolescents. 

Clinical Psychology Review, 32(2), 122-138. 

doi:https://doi.org/10.1016/j.cpr.2011.12.001 

Valdez, C. E., & Lilly, M. M. (2014). Biological sex, gender role, and Criterion A2: Rethinking 

the “gender” gap in PTSD. Psychological Trauma: Theory, Research, Practice, and 

Policy, 6(1), 34-40. doi:10.1037/a0031466 

Walker, J. L., Carey, P. D., Mohr, N., Stein, D. J., & Seedat, S. (2004). Gender differences in the 

prevalence of childhood sexual abuse and in the development of pediatric PTSD. 

Archives of Women’s Mental Health, 7(2), 111-121. doi:10.1007/s00737-003-0039-z 

Yule, W., Bolton, D., Udwin, O., Boyle, S., O'Ryan, D., & Nurrish, J. (2000). The long-term 

psychological effects of a disaster experienced in adolescence: I: The incidence and 

course of PTSD. J Child Psychol Psychiatry, 41(4), 503-511.  
 
 
 
 
 
 
 

 

 

 

 

 

https://doi.org/10.1016/j.cpr.2011.12.001


Table 1. Number of observations at each time point and PTSS scores displaying means, standard 

error after square root transformations. Means adjusted for type of trauma exposure and study 

clustering. 

 No. of 

studies 

Complete 

cases, n 

PTSS score 

(overall) 

Males Females 

   MeanSE N, % MeanSE N, %  MeanSE 

T1 17 2005 0.4930.037 1257, 62.8% 0.4760.040 746, 37.2% 0.5230.033 

T2 15 2034 0.3740.022 1246, 61.3% 0.3560.022 788, 38.7% 0.4050.024 

T3 15 1293 0.3720.023 817, 63.2% 0.3610.019 476, 36.8% 0.3910.029 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2. Associations of sex, age, and the interaction between sex and age on PTSD symptom 

severity at T1, T2 and T3. 

 Model 1 Model 2 

T1   

Trauma type  = 0.106, SE = 0.045, p = 0.033  = 0.108, SE= 0.045, p = 0.030 

Sex   = 0.046, SE= 0.011, p < 0.001  = -0.196, SE = 0.038, p <.001 

Age  = -0.004, SE = 0.004, p = 0.33  = -0.011, SE = 0.004, p =.014 

Sex  age n/a  = 0.020, SE = 0.0043, p < 0.001 

T2   

Trauma type  = 0.101, SE = 0.023, p = 0.001  = 0.103, SE = 0.024, p = 0.001 

Sex  = 0.048, SE = 0.014, p = 0.005  = -0.149, SE = 0.050, p = 0.010 

Age  = -0.006, SE = 0.004, p = 0.171  = -0.012, SE = 0.004, p = 0.011 

Sex  age n/a  = 0.159, SE= 0.003, p < 0.001 

T3   

Trauma type  = 0.117, SE = 0.038, p = 0.008  = 0.114, SE = 0.038, p = 0.010 

Sex  = 0.031, SE = 0.013, p = 0.036  = -0.182, SE= 0.069, p = 0.020 

Age  = -0.006, SE= 0.007, p = 0.42  = -0.012, SE= 0.007, p = 0.089 

Sex  age n/a  = 0.173, SE = 0.006, p = 0.010 

 

Model 1: Child sex (0 = male, 1 = female) and age (continuous variable) as predictors of PTSS symptom severity 

controlling for type of trauma exposure (0 = unintentional, 1 = intentional) and study clustering. Model 2: Model 1 + 

(child sex  age interaction).  

 
 
 

 



Table 3. Associations of sex, dichotomized age, and the interaction between sex and age on 

PTSD symptom recovery at T2 and T3.  

 Model 1 Model 2 

T2   

Baseline symptoms  = -.411, SE = .076, p < .001  = -.413, SE = .078, p < .001 

Trauma type  = .059, SE = .027, p = .055  = .060, SE= .027, p = .051 

Sex   = .003, SE= .015, p = .822  = -.002, SE = .019, p = .910 

Age group  = -.040, SE = .011, p = .004  = -.045, SE = .016, p = .016 

Sex  age n/a  = .012, SE = .026, p = .656 

T3   

Baseline symptoms  = -.340, SE = .058, p < .001  = -.347, SE = .058, p < .001 

Trauma type  = .034, SE = .022, p = .154  = .035, SE = .022, p = .145 

Sex  = -.012, SE = .011, p = .265  = -.041, SE = .014, p = .016 

Age group  = .001, SE = .025, p = .994  = -.024, SE = .022, p = .298 

Sex  age n/a  = .066, SE= .031, p = .062 

 

Model 1: Child sex (0 = male, 1 = female) and dichotomized age (0 = <= 12 years, 1 = >= 13 years) as 

predictors of PTSS symptom recovery controlling for baseline symptoms (T1), type of trauma exposure (0 

= unintentional, 1 = intentional), and study clustering. Model 2: Model 1 + (child sex  age interaction). 

 
 
 
 
 
 
 
 
 
 
 



 
 
Figure 1. (a) Sex differences in PTSD scores, according to age, at T1 (baseline). Markers show 

adjusted predictions at representative values (APRS); (b) sex differences in PTSD increase with 

increasing adolescent age (horizonal line indicate males as baseline).  

 


