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ABSTRACT 
Purpose of review: Sex differences in PTSD are well-established with a 2:1 sex ratio favouring 
women. Less well-established is the basis of such differences. The purpose of this review is to explore 
recent research examining potential gender- and sex-based contributors to sex differences in PTSD. 

Recent findings: We identified 19 studies published since 2015. Masculinity is inconclusively 
associated with PTSD, but masculine ideals and masculine gender-role stress are positively associated 
with PTSD. Among the sex-related factors, testosterone, oestradiol, progesterone, and ALLO:5α-
progesterone ratio are believed to be involved in the development of PTSD. These factors likely affect 
PTSD risk directly and through epigenetic mechanisms.  

Summary: Findings suggest that gender and sex have multiple ways of affecting PTSD, including 
gender-roles, genetic predisposition, and hormonal influences. These factors work together to put 
women at a particular risk of developing PTSD. By conducting more research, we may improve 
prediction, prevention, and treatment of PTSD. 

 

Keywords: PTSD; sex; gender; gonadal hormones; gender-roles; gender-role stress   
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INTRODUCTION 
From the time of conception, the male and female brain, body, and nervous system are 

developed in very different hormonal environments and from birth boys and girls are socialised to 
perceive and interact with the world in accordance with their gender [1]. Sex and gender work 
together to cause multiple sex differences in human behaviour and psychopathology [1-3]. Sex 
differences in PTSD are well-established with the prevalence in women being approximately twice 
that found in men [4-8]. Though odds ratios may vary, women’s higher PTSD rates are robust against 
differences in trauma type (including sexual trauma), diagnostic criteria, culture, methodology, 
measurement error, reporting bias, and against file-drawer effects [3, 6]. In addition to being more 
prevalent, PTSD in women also tends to be more severe and chronic and have higher comorbidity 
rates [4-9], although women generally respond better to treatment than men [2, 9-11].   

It has previously been argued that sex affects PTSD through a combination of mediation and 
moderation effects [2]. In support of this, Christiansen and Hansen found that a mediation model with 
a combination of ten risk factors could account for 83% of the association between sex and PTSD 
severity in bank robbery victims [12]. These were all important risk factors much more prevalent in 
women than in men. However, even though the study identified a long list of factors that can 
contribute to sex differences in PTSD, this and other mediation studies fail to account for why, then, 
sex differences in mediators occur. In general, relatively little work has examined how sex differences 
in PTSD emerge, but it is believed that factors related to both sociocultural gender and biological sex 
are involved. The aim of the present article is therefore to review recent research that examines 
potential sex- and gender-based contributors to sex differences in PTSD. Because of the potential 
impact of gender and sex on PTSD before, during, and after the traumatic event(s), a deeper 
understanding of how such sex differences emerge may help improve the quality of life for both men 
and women with PTSD and reduce the great personal, social, and societal costs of this disorder. 

METHODS 
Database searches were conducted in PsycINFO, PubMed and PILOTS for peer-reviewed 

journal articles examining potential contributors to variance in PTSD, focusing specifically on 
gender- and sex-based influences. Two searches, one focusing on sex-related terms and one focusing 
on gender-related terms, were conducted in each of the three databases for studies published 2015-
2019. Search criteria can be seen in Table 1. The searches were conducted in September 2019 and 
resulted in a total of 382 articles after removal of duplicates which were then screened for eligibility 
though abstract and/or full-text readings.

 

  



 1 

Table 1 

Search criteria for the review 

Search criteria for the review 

1 “Posttrauma* stress” OR “post trauma* stress” OR “post-trauma* stress” OR PTSD  

2 Gender-related: 

• “Gender role” OR Gender-role 

• “Sex role” OR Sex-role 

• Masculin* OR Feminin* 

• Maleness OR Femaleness 

• “Gender identity” OR “Gender conform*” 

• “Gender characteristic*” 

Sex-related: 

• Oestrogen OR Estrogen OR Oestradiol OR Estradiol OR Progesterone 

• “Gonadotropin-releasing hormone” OR GRH OR “Gonadotropin-releasing factor” OR 

GRF  

• Testosterone OR Androgen  

• “Sex hormone*” OR “Gonadal hormone*” 

• “Sex characteristic” OR SRY  

• “Birth control” OR Reproductiv* OR Contraceptive* 

• Menstrual OR “Menstrual cycle” 

• Menopaus* OR Andropaus*  

 

Note: A total of 6 searches were conducted in PsycINFO, PubMed and PILOTS for peer-reviewed articles including at 
least one key one from (1) and at least one from (2) in the abstract or title. The searches were last updated in September 
2019.  
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Only articles with samples of human adults (>18 years) who were either exposed to trauma or 
underwent laboratory conditions aimed at testing models for PTSD and that examined the effects of 
sex- and gender-related influences on PTSD were included. Studies examining long-term effects of 
childhood trauma and studies examining the impact of sex on treatment effect, rather than baseline 
PTSD, were excluded. Though sexual identity is central to the concept of gender, we considered the 
topic to be too complex to include in this review. Though we did not set out to exclude studies 
focusing on sexuality that met the other inclusion criteria, no such studies were found. Both 
quantitative and qualitative studies were included. A total of 19 studies were included. An overview 
of these is presented in Table 2. 

Gender-related factors 

By far the gender-related factor that has received the most attention within the past five years 
has been masculinity in male combat veterans. Of the eight studies that examined gender-related 
variables, all examined masculinity, commitment to masculine ideals or masculine gender-role stress, 
with only one also examining femininity. Six of the eight studies focused on veteran or active military 
personnel. All eight studies were cross-sectional, five were quantitative and three were qualitative. 
Except for one South Korean study, all examined Western populations.   

MASCULINITY, MASCULINE IDEALS, AND MASCULINE GENDER-ROLE STRESS 
Though very little prior research has examined the influence of gender-role on PTSD, 

masculinity predicts lower levels of anxiety in men and women, whereas femininity appears 
unassociated with anxiety levels [2]. In addition to such individual traits, rigid commitment to 
hegemonic masculine ideals and the subjective stress from not being able to conform to such ideals 
(masculine gender-role stress) have previously been associated with anxiety and PTSD symptoms [2, 
13]. Both concepts differ from masculinity in that they measure social requirements and reactions to 
such, rather than personal traits. Even so, the three concepts are closely related and can be difficult to 
distinguish from each other, especially in qualitative studies.  

Within the military dominant definitions of masculinity generally include physical and 
emotional toughness, affective suppression, self-reliance, putting up with hardship, and being action-
oriented [14, 15]. Traits such as these have previously been linked to increased risk of PTSD, whereas 
other masculine traits are negatively associated with PTSD [1, 15, 16]. Masculinity may increase 
PTSD levels in a number of ways. Refusing to acknowledge psychological trauma and PTSD prevents 
cognitive-emotional processing of the trauma and keep men from seeking treatment [15]. In contrast, 
affective suppression likely cause under-reporting of symptoms and toughness and action-oriented 
behaviours may increase confrontation with trauma-related triggers and thus extinction of fear 
responses [2]. Finally gender roles have been found to moderate the physiological response to non-
traumatic stressors [17-19] and may do the same for traumatic stressors.  

 



Table 2 

Characteristics of articles included in the review 

Gender-related studies 

Study Gender-related 
factors 

Population N Study 
design1) 

Trauma type Country + ethnicity Measurement 2)  

Caddick et al., 
2015 

Masculinity, 
masculine 
ideals, gender-
roll stress  

15 veterans + 

1 rescue worker  

M:16 C; QL Military + first 
responder 

UK Interviews and 
observation 

Chung et al., 
2015 

Masculinity + 
femininity 

Firefighters + 
first responders 

M: 185 C, QN Mixed South Korea MMPI 
masculinity-
femininity 

Cox & 
O’Loughlin, 
2017 

Masculine 
ideals 

Male veterans M: 76 C; QN 

 

Military and 
mixed 

Canada; 

Predominantly 
Caucasian  

MRNI-SF 

 

Cuevas et al., 
2015 

Masculinity + 
femininity  

Latina women F: 752 C; QN Interpersonal 
victimization 

USA; 

Latina 

BSRI-Short 
Form  

Elder et al., 
2017 

Masculinity, 
masculine 
ideals, gender-
roll stress  

Male veterans in 
PTSD treatment 

M: 21 C; QL Male military 
sexual assault 

USA; 

Predominantly 
Latino and 
Caucasian 

Interview 

 

Juan et al., 2017 Masculine 
gender-role 
stress  

Treatment-
seeking male 
veterans 

M: 104 C; QN Military sexual 
assault vs. other 
military trauma 

USA; 

Mixed 

MGRS 
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McDermott et 
al., 2017 

Masculinity Student veterans  M: 221 

F: 128  

C; QN Military trauma US; 

Mixed, 
predominantly 
Caucasian  

CMNI-46 

 

Shields et al., 
2017 

Masculinity, 
masculine 
ideals, gender-
roll stress  

Treatment-
seeking male 
veterans  

M: 15  

 

C; QL  

 

Military trauma  

 

Canada 

 

Critical 
narrative 
analysis  

Sex-related studies 

Study Sex-related 
factors 

Population N Study 
design1) 

Trauma type Country + ethnicity Measurement2) 

Josephs et al., 
2017 

Cortisol and 
testosterone 

 

Deployed 
military 
personnel  

M: 104 

F:16 

L, QN Military trauma 
during ongoing 
deployment 

USA Saliva 

Maddox et al., 
2016 

Oestrogen and 
gene expression 

Women with and 
without PTSD 

F: 278 C; QN Mixed USA; 

Predominantly 
African American 

Plasma 

Mercer et al., 
2016 

Gene expression 
and oestradiol 

Pre-menopausal 
women 

 

F: 95 C, QN Mixed USA Saliva 
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Miedl et al., 
2018 

Oestradiol and 
hormone-based 
contraception 

Pre-menopausal 
women 

 

F: 53 C, QN Trauma film 
paradigm 

Austria Saliva 

Nillni et al., 
2015 3) 

Menstrual cycle Women with vs. 
without PTSD  

F: 49 L, QN 

 

Mixed USA; 

Mixed 

Plasma 

Pineles et al., 
2016a 3) 

Menstrual cycle 
and Prepulse 
inhibition (PPI) 

Women with vs. 
without PTSD  

F: 47 L, QN 

 

Mixed USA; 

Mixed  

 

Coulbourn 
Modular 

Instrument 
System 

Pineles et al., 
2016b 3) 

Menstrual 
cycle, estrogen 
and 
progesterone 

Pre-menopausal 
women 

 

F: 32 C, QN 

 

Mixed USA; 

Mixed 

 

Plasma 

Pineles et al., 
2018 3) 

Menstrual 
cycle, 5α-DHP, 
ALLO 

Pre-menopausal 
women 

 

F: 34 C, QN Mixed USA; 

Mixed 

Plasma 

Polimanti et al., 
2017 

Genetic markers 
of female body 
shape, and 
reproductive 
behavior 

Women with vs. 
without PTSD  

F: 3577 C, QN Mixed USA; 

Caucasian 

Genetic 
databank 

Rasmusson et 
al., 2019 

Progesterone, 
5α-DHP, ALLO 

Men with vs. 
Without PTSD 

M: 30 C, QN Mixed USA;  

Mixed 

Plasma 
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Reijnen et al., 
2015 

Testosterone Deployed 
military men 

M: 918 L, QN Military The Netherlands Plasma 

Table note: 
1) C: cross-sectional; L: longitudinal; QN: quantitative; QL: qualitative 
2) Abbreviations 
3) All four studies appear to be part of the same larger study, though it is unclear to what extent the samples overlap.  

 

 

 



In the present review three quantitative articles examined masculinity. The masculinity-
femininity subscale of the MMPI emerged as the strongest correlate of PTSD severity among male 
Korean firefighters, especially in those with low-stress positions [20]. This indicates that masculine 
traits were significantly lower among firefighters with PTSD compared to those without. In contrast, 
masculinity was positively associated with PTSD in Latina women [21] and emotional control and 
self-reliance were positively associated with PTSD in male and female veteran students [22]. The 
latter two studies had relatively weak effect sizes. Emotional control and self-reliance were also 
associated with perceived stigma associated with seeking professional help [22]. The only study to 
assess femininity found it to be unassociated with PTSD in Latina women in the US [21].  

One study examining masculine ideals found that believing that men must possess self-reliance, 
toughness, restrictive emotionality, avoidance of femininity, dominance, and contribute to sex was 
associated with higher PTSD levels in male veterans [15]. Only the ideal of negativity toward sexual 
minorities was not associated with PTSD in this study [15]. The only study examining masculine 
gender role stress found that it was not significantly associated with PTSD severity [23]. However, 
they did find that stressing about emotions and about being outperformed by women were positively 
correlated with PTSD [23]. All effects were relatively small.  

Though none of the qualitative studies set out specifically to examine masculinity, it emerged 
as a central topic in all three studies [14, 24, 25]. The studies focused both on individual traits, shared 
masculine ideals (hegemonic masculinity) within the military, and on gender-role stress when they 
felt that they couldn’t live up to these ideals. Male combat veterans in group therapy focused very 
much on the camaraderie and respect that they had for each other [14, 24, 25] and perceived the group 
as a band of brothers. Many male veterans found it easier to come to terms with their own PTSD 
when they could see some of the same challenges in men whom they respected, admired, and 
considered masculine in spite of their PTSD symptoms [24]. Veterans often developed a new common 
masculine identity within the group in which fighting PTSD head on was perceived as the manly 
thing to do [14, 25]. In addition, drawing on some of the positive aspects of military masculinity, 
namely agency, loyalty, and selfless service to others, the sense of belonging and responsibility within 
the group made it difficult to drop out of therapy [24]. In order for therapy to be perceived as helpful, 
veterans needed to respect not only the other veterans in the group but also the therapist, and to feel 
respected in return [24]. Finally, one qualitative study examining masculinity in a group of men 
exposed to military sexual assault found that when masculine identity was perceived as being 
threatened it was common to exhibit hyper-masculine behaviours, including displays of aggression 
and sexual dominance and high-risk behaviour [25]. Such hyper-masculine behaviour may explain 
why men with PTSD are often found to have higher levels of aggression, anger, and substance abuse 
compared to women with PTSD [9] and could be interpreted as examples of avoidance, in cases where 
the victim felt extremely powerless at the time of the traumatic event, such as in cases of sexual 
assault [25]. 

SEX-RELATED VARIABLES 
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In the present review more studies had examined sex-related variables than gender-related 
variables. A total of 11 articles looked at sex-specific factors and their association with PTSD. Four 
articles were from the same study with some potential overlap in study samples. All studies on sex-
related factors used a quantitative design and most studies examined female gonadal hormones or 
genetic markers related to female hormones in women. Three studies were based on male or mixed 
samples. Factors examined included gonadal hormones and genetic factors, most of which were 
included because of their interactions with gonadal hormones.  

GONADAL HORMONES 
Gonadal hormones have long been believed to play a crucial role in the human trauma response. 

Stress hormones interact with gonadal hormones to dysregulate fear circuitries, leading to PTSD [26]. 
Testosterone has been found to have anxiolytic effects, possibly by reducing HPA reactivity to stress 
and trauma [2, 27-29]. Variations in oestradiol and progesterone levels related to the female menstrual 
cycle have previously been found to affect multiple neurotransmitter systems and the HPA-axis 
response to stress [30, 31]. Furthermore, oestrogen and progesterone have been implicated in 
cognitive-emotional processes underlying PTSD, such as conditioning and extinction, formation and 
retrieval of memories, and processing and interpretation of danger cues [30, 32]. Finally, prior studies 
have found that progesterone predicts visual imagery believed to be central to development of PTSD 
[33] and that high levels of oestradiol attenuate brain response and negative affect in response to 
psychosocial stress [34].  

MALE GONADAL HORMONES. 
The present review identified two studies that examined male gonadal hormones, both focusing 

on testosterone. One study reported support for a dual hormone hypothesis in male and female 
veterans. Pre-deployment blunted cortisol response to a laboratory stressor was highly predictive of 
PTSD symptoms during deployment, but only if it was accompanied by a blunted testosterone 
response [28]. In contrast, another military study found that neither pre-deployment nor post-
deployment baseline cortisol levels were associated with PTSD, regardless of testosterone [29]. 
However, they did find that high pre-deployment baseline testosterone significantly predicted PTSD 
severity at 1 and 2 years post-deployment in men. Changes in testosterone over time were not 
associated with PTSD status [29].  

FEMALE GONADAL HORMONES. 
One study reported differences in the specific areas of the brain activated during viewing of 

traumatic content based on contraceptive use [35]. These results likely indicate elevated fear 
responses in women using hormone-based contraceptives, a finding that is central to cognitive 
behavioural models of PTSD development. A positive correlation was also found between oestradiol 
levels and activity in brain areas associated with PTSD in naturally cycling women [35]. Women with 
PTSD have further been found to experience reduced extension of extinction of fear response during 
the mid-luteal phase when levels of oestradiol and progesterone are at their highest compared to the 
early follicular phase when concentrations of the same two hormones are low [36]. This was the 
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opposite of what was found in trauma-exposed women without PTSD. In contrast to these findings, 
menstrual phase was found to have no effect on pre-pulse inhibition (a neurological phenomenon 
linked to startle response) in women with PTSD [32]. These studies indicate multiple ways in which 
female gonadal hormones affect neurobiological systems associated with PTSD, at least in women.  

Building on prior findings indicating that menstrual phase both at the time of traumatic exposure 
and at the time of symptom assessment affects PTSD severity [37], one study set out to examine 
variations in psychological symptoms throughout the menstrual cycle in women with and without 
PTSD [31]. They found fluctuations in symptom levels across the menstrual cycle with women 
reporting significantly higher levels of symptomatology, particularly depression and phobic anxiety 
during the early follicular compared to mid-luteal phase [31]. Interestingly, for phobic anxiety, such 
variation in symptom levels was unique to women with PTSD, revealing a significant PTSD x 
menstrual phase interaction. This indicates a negative association between oestradiol and 
progesterone and comorbidity in women with PTSD. Although this study unfortunately did not 
examine variations in PTSD severity, such symptoms are likely to follow a similar pattern.  

In addition to specific gonadal hormones, allopregnanolone and pregnanolone (together known 
as ALLO) are metabolites of progesterone and are believed to ameliorate symptoms of distress, 
including PTSD, by modulating the anxiolytic effects of GABA [38]. Due to its association with 
progesterone, ALLO levels fluctuate throughout the menstrual cycle and the female brain is believed 
to be more sensitive to the effects of ALLO compared to the male brain [39]. Thus, the inconsistent 
anxiolytic presence of ALLO in women may contribute to women’s higher PTSD levels. More 
important to the current review, interactions between ALLO and the endogenous progesterone 5α-
dihydroprogesterone may indicate a block in the synthesis of allopregnanolone which may be 
implicated in PTSD development. One study found that menstrual phase (early follicular vs. mid-
luteal) and ALLO:5α-DHP ratio both directly affected PTSD severity, especially active avoidance 
and dysphoria, in women. The ALLO:5α-DHP ratio is higher during the mid-luteal compared to the 
early follicular phase, suggesting that it may contribute to changes in PTSD risk and severity across 
the menstrual cycle. Another study found that higher ALLO levels in men with PTSD correlated 
significantly with lower PTSD levels [40]. Furthermore, though neither progesterone nor 5α-DHP 
were directly associated with PTSD levels, there was a trend for a lower 5α-DHP:progesterone ratio 
in men with PTSD compared to trauma-exposed men without PTSD [40]. These findings suggest that 
the ALLO:5α-DHP ratio may be a robust biomarker for PTSD. However, though a review of the 
specific enzymes involved is beyond the scope of the present paper, results suggested that the enzyme 
blockages found in patients with PTSD may differ between men and women [40].  

GENETIC FACTORS 
One of the reasons why the exact functions of gonadal hormones are difficult to discern is that 

in addition to direct and indirect influences on the trauma response and PTSD development, gonadal 
hormones also affect behaviour through epigenetic modification [30]. In recent years, sex differences 
relevant to the stress response and PTSD development have been identified at the molecular-level, 
receptor levels, and in biomarkers for PTSD [41, 42]. One such epigenetic modification which has 
previously been associated with PTSD is DNA methylation, which often occurs near binding sites for 
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oestrogen receptors [30]. One study found that oestradiol had a moderating effect on activation of 
ADCYAP1R1, a gene believed to be central to a healthy stress response through its impact on the 
HPA axis [43]. In the presence of high levels of oestradiol, expression of ADCYAP1R1 was increased 
which in turn was associated with fewer PTSD symptoms. In addition, when a specific CC risk 
genotype for PTSD was present, high levels of oestradiol appeared to have a buffering effect against 
PTSD [43]. However, in the presence of a certain risk allele (rs2267735), the adaptive regulatory 
effects of oestradiol were found to be diminished [43]. Another study found that oestradiol regulated 
the expression of HDAC4, a gene that has been linked to both long-term memory formation and 
behaviour [30]. These findings suggest that oestradiol is central to adaptive stress responses in women 
but that this system is vulnerable to genetic disruptive elements and easily compromised, resulting in 
a dysregulated stress response, poor fear-regulation, and PTSD. As such dysregulations specifically 
affect the ameliorating effects of estradiol, they may well play a large contributing role in the higher 
prevalence of PTSD in women compared to men. The findings further indicate that specific genotypes 
make some women particularly vulnerable to the influences of oestradiol on fear regulation and 
PTSD. A third study used a genetic approach to examine associations between body shape, 
reproductive behaviours, and PTSD in women [44]. They reported that genetic indicators of larger 
waist circumference and waist-to-hip ratio were associated with increased risk of PTSD in women, 
but not in men. Similarly, genetic indicators of early sexual debut and early pregnancy were 
associated with increased PTSD risk. Though the reason why these specific genetic indicators would 
be associated with PTSD are speculative and may be mediated by trauma exposure, the findings 
indicate that genetic and epigenetic effects may be involved in the development of PTSD and that 
several of these may be sex-specific.  

DISCUSSION 
The present review identifies a number of sex- and gender-specific factors that appear to affect 

the development of PTSD in men and women and contribute to the higher prevalence rates in the 
latter. In accordance with what has been reported for anxiety, findings for masculinity were 
inconsistent. It has previously been argued that positive associations between masculinity and PTSD 
in military samples may be accounted for by men high in masculinity seeking more risks and thus 
having higher exposure rates [9]. Whereas there may be some support for this argument, in that the 
negative association between masculinity and PTSD in firefighters was moderated by occupational 
stress level, it is unlikely to account for the positive association in women exposed to interpersonal 
trauma. More surprisingly, not all aspects of gender-role stress were associated with PTSD, though 
the significant associations were in the expected directions. Furthermore, gender-role stress may 
account for associations between masculine ideals and PTSD, as rigid standards are difficult to live 
up to, especially for men struggling with trauma and PTSD. More research is needed to examine 
which masculine traits increase or decrease the risk of PTSD under which conditions.  

Findings regarding gonadal hormones were generally consistent with prior suggestions. Both 
testosterone, oestradiol and progesterone were found to be associated with PTSD. Inconsistent 
findings regarding support for the dual hormone hypothesis is most likely due to one study assessing 
increases in cortisol and testosterone following exposure to a non-traumatic stressor, while the other 
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assessed baseline levels. It is possible that baseline levels of testosterone work as a protective factor 
against PTSD, thereby directly contributing to sex differences, and that further increases in 
testosterone initiated by the peritraumatic stress response may also indirectly reduce the risk of PTSD 
by buffering the negative effects of a drop in cortisol levels. In general, psychoendocrine interactions 
may be simple or highly complex and some are sex-specific [26, 27, 45, 46]. Although preliminary, 
these findings indicate that there may be numerous sources of genetic and epigenetic sex differences 
in PTSD. In addition to specific anxiolytic or preventive effects of female gonadal hormones, the 
constantly changing hormonal environment of women is suspected of causing the HPA-axis to be 
more reactive and the homeostatic system to become less stable in women compared to men, making 
women physiologically more vulnerable to PTSD [1]. The fact that oestradiol and progesterone 
appear so central to the human stress response via direct, indirect, and epigenetic routes may in itself 
help make women more vulnerable to PTSD due to this inherently unstable hormonal environment. 
The epigenetic interactions of oestradiol here may be part of the reason why the degree of heritability 
of PTSD in general has previously been found to be larger in women than in men [2, 47, 48].  

Overall, 19 studies examining gender- and sex-based contributors to PTSD over a five-year 
period is hardly impressive, and we hope that the next five years will produce a much greater 
contribution. Most of the studies on gender-related factors examined masculinity and related concepts 
in male military populations generally characterised by high levels of conformity to masculine norms 
[25]. In contrast, studies on sex-based factors were primarily based on female samples and focused 
mostly on factors more prevalent in women. Future studies would benefit from examining the effects 
of gender- and sex-based factors on PTSD in both military and civilian samples of both sexes. 
Furthermore, the cross-sectional nature of most studies makes it impossible to be sure whether 
masculinity affects or is affected by PTSD, or whether specific dysregulations or deficiencies 
represent risk genotypes or develop in response to traumatic exposure and PTSD.  

None of the studies in the present review or any earlier studies to the best of our knowledge 
have examined gender- and sex-related factors together. As higher levels of testosterone have been 
found to be associated with proneness to aggression, dominance, competitiveness, and novelty 
seeking [29], there is every reason to suspect that most measures of masculinity will correlate 
significantly with testosterone levels. As such, it is unknown how much of the association between 
testosterone and PTSD may be accounted for by masculine traits, and vice versa. In general sex and 
gender are believed to be deeply intertwined with most aspects of both likely reflecting complex 
bidirectional processes at both the societal and individual level between inherent genetic 
vulnerabilities and socialisation experiences [1, 2]. For example, innate differences related to brain, 
body, and behaviour will influence how a child is treated by others, thereby affecting the development 
of gender identity [1]. In contrast gender-role has been found to influence hormone levels [49] and 
the emerging field of epigenetics briefly touched upon in the present review introduces additional 
ways in which gender may influence expressions of sex. As such, there is no way of distinguishing 
between gender- and sex-based influences without assessing both together – and even then, it will not 
be possible to completely separate the two.  
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In addition to contributing to the understanding and possible early identification of PTSD, sex- 
and gender-related factors may represent potential means of improving treatment of PTSD in the 
future. Psychotherapeutic treatment of PTSD has been found to generally be more effective in women 
compared to men [11], possibly because men have higher drop-out rates [9]. Findings presented in 
this review would suggest that masculinity may represent an obstacle against obtaining help, 
especially if men feel that therapists treat them as victims. However, if masculine identity is addressed 
and challenged in therapy and if steps are taken towards rebuilding a healthy masculine identity, it 
may improve treatment outcomes, at least among veterans [14, 15, 24, 25]. Sex differences have also 
been found for the effectiveness and drop-put rates of psychopharmacological interventions, though 
these findings stem mostly from depression research [9]. Findings in the present review suggest that 
interventions targeting testosterone in men (and possibly in women) and oestradiol in women may 
prove beneficial in the future, especially if this knowledge is combined with present and future 
knowledge on epigenetics [38]. Research into genotypes and epigenetics has vast potential as it may 
help both identify individuals at risk of developing PTSD and help target PTSD treatments. Finally, 
both psychotherapeutic and pharmacological interventions in women may need to be precisely 
initiated according to the menstrual cycle in order to be successful [40, 36].  

In conclusion, sex and gender have multiple ways of affecting trauma and PTSD. These include 
combinations of genetic predisposition and hormonal influences and fluctuations along with 
individual gender-roles and whether or not these are at odds with what is generally recognised by the 
social surroundings as being acceptable masculine or feminine behaviour. Most of these different 
areas and functions seem to put women at a particular risk of PTSD. Even so, knowledge about 
gender- and sex-based influences in PTSD can shed light on differences between men and women as 
well as inter-sex differences depending on hormone levels, masculinity and other factors. By better 
understanding how gender- and sex-based influences work, we may target treatments to work more 
effectively in men and women based on their gender-role, hormone levels, and shared or sex-specific 
genotypes.  
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