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Abstract

Objective—Women have a greater overall risk of developing posttraumatic stress disorder 

(PTSD) than men after exposure to trauma. In addition to gender, other sociodemographic factors 

have been identified as risk factors for PTSD; however, research has typically examined these 

factors separately. Age has been found to contribute to the development of psychiatric disorders, 

and both linear and curvilinear relationships have been reported between age and risk of 

developing PTSD. Recent research has suggested that this relationship may vary depending on 

gender.

Method—We performed a secondary analysis of data from a prospective study of 287 (164 men, 

123 women) motor vehicle accident (MVA) patients (aged 18–81) who completed clinical 

interviews 6 weeks, 6 months, and/or 1 year after an MVA.

Results—Overall, women developed more severe PTSD symptoms than men; however, gender 

differences were small in the young (18–24 years) and the old (55 and older) groups. In women, 

age was not associated with PTSD symptoms at 6-weeks and 6-months; however, age was 

curvilinearly associated with PTSD severity at 1-year post-MVA such that middle-aged women 

reported greater symptom severity than younger and older women. Prior trauma exposure and 

social support mediated this relationship. In men, PTSD severity was not associated with age, but 

was related to income and social support.
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Conclusions—These findings highlight age-based subgroups of women at elevated risk for 

PTSD following a traumatic injury and suggest that psychosocial intervention with middle-aged 

women following trauma exposure may help reduce the risk of persistent PTSD symptoms.
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Women have a greater overall risk (11 – 20%) for developing posttraumatic stress disorder 

(PTSD) than men (4 – 8%) following trauma exposure (Breslau, Peterson, & Schultz, 2008; 

Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995). Although a number of 

sociodemographic and trauma-related factors have been identified as risk factors for 

developing PTSD (e.g., age, marital status, race, income, and type of trauma), these factors 

have been less consistently associated with PTSD risk than has gender (Acierno, Ruggiero, 

Kilpatrick, Resnick, & Galea, 2006; Kessler et al., 1995; Roberts, Gilman, Breslau, Breslau, 

& Koenen, 2011). Research has often examined the predictive value of these risk factors 

individually; however, it is likely that risk factors interact to predict PTSD. For instance, 

gender and trauma type interact in the prediction of PTSD; women are at greater risk for 

PTSD than men following disaster or fire, accident, non-sexual assault, and childhood 

physical and sexual abuse, but not after adult sexual assault (Kessler et al., 1995; Koenen & 

Widom, 2009; Tolin & Foa, 2006). Examination of the extent to which gender interacts with 

other sociodemographic factors to influence risk for PTSD may increase the ability to 

identify and target treatment approaches for high-risk trauma victims.

Age is associated with a wide range of psychological processes including the development 

of psychiatric disorders. With respect to PTSD risk, epidemiological studies have shown that 

the median age of onset of PTSD was 23 years old with an interquartile range of 15 – 39 

years (Kessler et al., 2005). However, this is undoubtedly confounded by age-related risk of 

trauma exposure, as the age associated with highest risk for trauma exposure is 16 – 20 years 

(Breslau et al., 1998). Studies examining PTSD risk in different age groups following a 

specific similar traumatic event allow for estimating age-related risk for PTSD without this 

confound. However, findings of such studies are inconsistent (Acierno et al., 2006; Adams & 

Boscarino, 2006; Chossegros et al., 2011; Kun, Tong, Liu, Pei, & Luo, 2013; Norris, 

Kaniasty, Conrad, Inman, & Murphy, 2002). Methodological differences (e.g., timing of 

assessment, age ranges of participants) as well as other factors that interacted with age might 

have contributed to the inconsistent findings.

Research has suggested that gender may interact with age in predicting the development of a 

number of psychiatric disorders (Dekker et al., 2007; Eranti, MacCabe, Bundy, & Murray, 

2013; Perlis et al., 2009). However, for PTSD, this has largely been extrapolated from 

studies examining PTSD prevalence rates in trauma-exposed samples differing by age. Two 

studies (Creamer & Parslow, 2008; Ditlevsen & Elklit, 2010) that included participants older 

than age 65 found lower prevalence of PTSD in older versus younger age groups for both 

genders. Similarly, the smallest gender differences in prevalence and severity of PTSD were 

found in the older age groups (the age 65 and older group in Creamer & Parslow, 2008; the 

age 66 – 70, 71 – 75, 76 – 80 groups in Ditlevsen & Elklit, 2001). However, as these studies 
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did not consider time since trauma, it is also possible that older adults had a longer time to 

recover from the traumatic event (Creamer & Parslow, 2008).

Few studies have examined the interaction between gender and age while controlling for the 

amount of time elapsed since trauma exposure. A study of adult victims (age 18 – 88) of 

natural disasters living in the United States, Mexico, and Poland found that, across sites, 

women were at greater risk of developing PTSD than men; however, there were cultural 

differences in the way that gender and age interacted (Norris et al., 2002). An age × gender 

interaction was found only in the Polish sample 1 year after a flood, such that middle-aged 

women exhibited more PTSD symptoms than younger and older women, while in men, the 

relationship of age to PTSD was positive and linear. In the U.S. sample, an inverted U-

shaped relationship between age and PTSD symptoms was found regardless of gender six 

months after Hurricane Andrew (Norris et al., 2002). Norris and colleagues (2002) 

speculated that the greater familial and societal responsibilities imposed on middle-aged 

adults (i.e., the burden perspective) contributed to the higher symptoms. In the Mexican 

sample, age was negatively and linearly associated with PTSD symptoms regardless of 

gender at 6-months post-hurricane. The burden perspective could also explain this finding as 

young Mexican adults in poor communities tend to take on greater financial responsibilities 

to support their children and family of origin (Norris et al., 2002). In contrast to the victims 

of natural disasters in Norris et al’s study, a Danish study of adults (age 18 - 95) exposed to 

the explosion of a firework factory (Christiansen & Elklit, 2008) did not find associations 

between age and PTSD severity in either gender 1 year after the explosion. These cultural 

differences suggest that psychosocial factors associated with age and/or gender might have 

influenced the development of PTSD symptoms.

A number of other risk and resilience factors have been found to predict PTSD including 

social support (Brewin, Andrews, & Valentine, 2000; Ozer, Best, Lipsey, & Weiss, 2008), 

trauma history (Cougle, Resnick, & Kilpatrick, 2009; Delahanty, Raimonde, Spoonster, & 

Cullado, 2003; Liu et al., 2017), and household income (Breslau et al., 1998; Kun et al., 

2013; Naeem et al., 2011). We have previously reported that lower social support (Gabert-

Quillen et al., 2012), lower household income (Irish et al., 2011) and greater number of 

types of prior trauma (Gabert-Quillen et al., 2012) were associated with higher PTSD 

symptoms following an MVA. Each of these risk factors may also impact the extent to which 

gender and age interact to predict risk for PTSD.

For instance, women are more likely to seek social support than men as a coping strategy 

(Tamres, Janicki, & Helgeson, 2002), and associations between perceived social support and 

the development of PTSD symptoms tend to be stronger in women than men (Andrews, 

Brewin, & Rose, 2003; Israel-Cohen & Kaplan, 2016). A longitudinal epidemiological study 

in Australia found that greater perceived social support more strongly predicted better 

mental health in younger compared to older individuals in both genders (Milner, Krnjacki, & 

LaMontagne, 2016). The Socioemotional Selectivity Theory posits that, as time left to live 

becomes shorter, older adults change their priorities from preparing for the future to 

maintaining their emotional well-being (Charles & Carstensen, 2010). Further, the 

Socioemotional Selectivity Theory predicts that older adults maintain their emotional well-

being by selectively engaging in important relationships rather than peripheral ones.
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Although women are at lower overall risk for trauma exposure than men, they are more 

likely to have been previously exposed to traumas associated with increasing risk for PTSD 

upon subsequent trauma exposure. For instance, women are more likely to experience rape, 

sexual assault, intimate partner violence, and childhood physical abuse than men (Benjet et 

al., 2016; Breslau et al., 1998; Jonas et al., 2014; Kessler et al., 1995; Liu et al., 2017). The 

Socioemotional Selectivity Theory also predicts that memories of older people are biased 

toward positive rather than negative information (Charles & Carstensen, 2010). Thus, it is 

possible that memories of prior traumas may be less salient in older individuals, and this 

may protect older adults from the typical increased risk associated with prior trauma history.

It is not known whether income and PTSD symptoms are differentially associated in men 

versus women. In the U.S., women’s median income is approximately 84% that of men’s 

although unemployment rates are similar between genders (U.S. Department of Labor, 

2017a; U.S. Department of Labor, 2017b). In both genders, incomes are highest in age 

groups between 35 – 64 years old and lowest in young individuals (16 – 24 years old). 

Income gaps between genders are widest in the age groups with highest incomes (age 35 – 

64) and narrower in younger groups. Although income levels are similar between middle-

aged and older individuals, considering that middle-aged individuals are often financially 

supporting their families, older people may have more disposable financial resources which 

could cover additional financial needs following a traumatic event.

In sum, only a few studies of victims of natural and manmade disasters have examined 

interaction effects of gender and age on PTSD controlling for time since trauma, and those 

studies have produced mixed findings. Prior theory and research findings suggest that 

various psychosocial and other factors contribute to one’s vulnerability to traumatic stress 

and that the degree to which each factor affects risk for PTSD can vary by age and/or gender. 

Therefore, the purpose of the present study was to determine whether gender and age 

interacted to impact the development of PTSD. Further, we examined the extent to which 

psychosocial factors previously associated with PTSD impacted these interaction effects. To 

accomplish these goals, we examined the impact of age, gender, and their interaction on 

PTSD symptoms after an MVA. Given prior findings and the Socioemotional Selectivity 

Theory suggesting smaller gender differences and resilience in older adults, we hypothesized 

that women would develop more severe PTSD symptoms than men across age groups except 

for the oldest age group (age 55 and older). We also examined how gender moderated the 

relationship between age and PTSD symptoms and whether the abovementioned 

psychosocial factors mediated the relationship. Given prior findings indicating curvilinear 

relationships (i.e., the American and Polish samples in Norris et al., 2002) as well as 

protective factors in old women (e.g., focus on emotional well-being) and young women 

(e.g., limited trauma history), we hypothesized that in women, age and PTSD symptoms 

would be curvilinearly associated with PTSD symptoms with higher PTSD symptoms in 

middle-aged individuals. Further, we hypothesized that these relationships would be 

mediated by psychosocial factors including income, social support, and trauma history. 

Considering the relatively overall favorable characteristics of risk and protective factors in 

men, we hypothesized that age and PTSD symptoms would not be related in men.
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Methods

Participants

Participants were 287 (164 men and 123 women) motor vehicle or motorcycle accident 

victims (aged 18 – 81) admitted to one of two level-1 trauma centers in the Midwestern 

United States who completed at least one PTSD assessment at 6 weeks, 6 months, and/or 1 

year following their accident. Participant characteristics are presented in Table 1.

Measures

PTSD Symptoms—The Clinician Administered PTSD Scale for DSM-IV (CAPS: Blake 

et al., 1995) is a structured interview that assesses current and lifetime PTSD symptom 

severity and diagnostic status. The frequency and intensity of each of the 17 DSM-IV PTSD 

symptoms experienced during the past month in relation to the MVA were rated on 5-point 

scales ranging from 0 [never (frequency); none (intensity)] to 4 (daily or almost daily; 

extreme). A symptom was considered to be present when the frequency rating was 1 or 

greater and the intensity rating was 2 or greater (Blake et al., 1995). The sum of frequency 

and intensity scores of the 17 items was computed to index symptom severity. Internal 

consistency in this study was high (α = .92 at 6-weeks, .92 at 6-months, and .93 at 1-year 

post-MVA).

Trauma History—A modified Traumatic Stress Schedule (TSS: Norris, 1990) was used to 

assess lifetime trauma exposure. Seven of the 10 types of traumatic events in this modified 

form were from the original TSS (robbery, assault, rape, MVA, death of a loved one, fire, 

and other natural or manmade disaster); three additional types were added (i.e., witnessing 

someone seriously injured or killed, non-MVA accident, and an open-ended question for any 

other types of traumatic events experienced). The total number of different types of trauma 

reported was computed to index lifetime trauma load.

Injury Severity—The injury severity score (ISS: Baker, O’Neill, Haddon, & Long, 1974) 

was obtained from participants’ medical records. An ISS is computed by summing the 

squares of the highest injury severity grade of the three most severely injured areas of the 

body. It ranges from 0 to 75 with higher scores indicating more severe injury.

Social Support—Perceived availability of social support was measured with the 

Interpersonal Support Evaluation List (ISEL: Cohen, Mermelstein, Kamarck, & Hoberman, 

1985), a 12-item measure of appraisal, tangible, and belonging aspects of social support. 

Items were scored on a 4-point scale (1 = definitely false to 4 = definitely true), and a total 

score of the 12 items was computed. Internal consistency in this study was high (α = .88).

Procedures

The following procedures were approved by the institutional review boards of Kent State 

University, Summa Health System, and Akron General Medical Center. A trauma nurse 

approached consecutive, eligible patients admitted to a level-1 trauma center following an 

MVA. The eligibility criteria included age 18 or older, a Glasgow Coma Scale (Teasdale & 

Jennett, 1974) score of 14 or greater, not being in a coma or unconscious for more than one 
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hour before or during emergency room admission, being able to communicate in English, 

not being actively treated for any psychiatric disorders, and living within 25 miles of the 

hospital. The nurse administered the Mini Mental Status Exam (Folstein, Folstein, & 

McHugh, 1975) to ensure that the patient was capable of giving informed consent (required 

score ≥ 25). Subsequently, the study was described, and patients who expressed interest in 

participating were approached by a research staff member who provided further information 

about the study and obtained written informed consent. Eighty-seven percent of patients 

meeting inclusion criteria agreed to participate. During the in-hospital assessment, 

participants provided demographic information including age, gender, race, household 

income, and marital status.

At 6-weeks, 6-months, and 1-year post-MVA, a clinical psychology graduate student visited 

participants in their homes and administered the CAPS. The TSS and the ISEL were 

completed during the 6-week visit. Participants received $25 for completing each 

assessment.

Data Analysis

Analyses were conducted using SPSS 24 (IBM, Armonk, NY) with an alpha level of .05 

(two-tailed). Missing data points of continuous variables (i.e., CAPS scores, injury severity, 

the number of prior trauma types, income, and social support) were imputed using an 

expectation-maximization algorithm. Square-root transformations were performed for 6-

month and 1-year CAPS total scores to normalize the distributions. Gender differences were 

tested using t-tests for continuous variables and chi-square tests for categorical variables. 

Associations of participant characteristics with CAPS scores and age were examined using 

Pearson correlation coefficients (race: White = 1, non-White = 0). Household income was 

measured on a 9-point scale (ranging from 0 = ≤ $10,000 to 8 = > $70,001) and treated as a 

continuous variable. One-way ANOVAs were computed to examine associations between 

marital status and CAPS scores. To examine whether males and females differed in PTSD 

severity across different age groups, participants were divided into five age groups (18 – 24, 

25 – 34, 35 – 44, 45 – 54, 55 and older) selected to be consistent with prior studies that 

examined age and PTSD associations, such as the National Comorbidity Survey (Bromet, 

Sonnega, & Kessler, 1998) and the Australian National Survey of Mental Health (Creamer & 

Parslow, 2008). An ANCOVA was performed for each age group covarying for household 

income, the number of prior trauma types, and ISEL scores. Partial η2 was obtained as an 

index for effect size. Partial η2 s of 0.01, 0.06, and 0.14 are considered “small,” “medium,” 

and “large” effects, respectively (Richardson, 2011). The moderating effects of gender on 

the relationship between continuous age (in years) and PTSD severity were examined with 

separate regression analyses predicting 6-week, 6-month, and 1-year CAPS scores from 

linear and quadratic age, gender (men = −1, women = 1), and interactions between gender 

and standardized linear and quadratic age (Age × Gender; Age2 × Gender). Following a 

significant Age2 × Gender effect, separate hierarchical regression analyses were performed 

for each gender. Specifically, linear age was entered at step 1 (Model 1), quadratic age at 

step 2 (Model 2), and income, the number of prior trauma types, and ISEL at step 3 (Model 

3).
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Results

Preliminary Analyses

Two hundred eighty [120 women, 160 men (7 of the total 287 participants missed the 6-

week assessment)], 217 (99 women, 118 men), and 195 (92 women, 103 men) participants 

completed 6-week, 6-month, and 1-year CAPS assessments, respectively. Participants who 

dropped out between the 6-week and 6-month assessment were younger (M = 34.49 vs. 

39.13 years, t = −2.20, p = .029) and more likely to be single (X2 = 9.52, p = .009) than 

those who were retained, but they were not different in terms of gender, race, income, injury 

severity, prior trauma exposure, social support, and 6-week CAPS scores. Participants who 

dropped out between the 6-month and 1-year assessment were also younger (M = 34.31 vs. 

40.15, t = −2.06, p = .041), but they did not differ from those retained on any other variable.

Women were more likely to be previously married and less likely to be single than men 

(Table 1). Women also reported lower family income than men. Further, women had more 

severe PTSD symptoms at all assessment points than men Women’s mean CAPS total scores 

at all assessment points and men’s score at 6-weeks post-MVA were within the mild severity 

range, and men’s scores, on average, at the last two assessment points fell within the 

asymptomatic range. Women were more likely to meet diagnostic criteria for PTSD at 6-

weeks (19.2% vs. 8.1%, X2 = 7.46, p = .006), 6-months (14.1% vs. 2.5%, p = .002), and 1-

year (14.1% vs. 3.9%, p = .020) post-MVA than men. Because of the small percentage of 

participants who met diagnostic criteria for PTSD, especially in men, continuous CAPS total 

scores were used in all analyses.

Overall, higher household income was associated with lower CAPS scores in men, but not in 

women (Table 2). A greater number of prior trauma types was associated with higher CAPS 

scores at all assessment points in women; however, it was associated only with 6-month 

CAPS scores in men. Higher levels of social support were associated with lower CAPS 

scores in both genders at all assessment points. Injury severity, marital status, and race were 

not associated with CAPS scores in either gender. Given the pattern of associations between 

participant characteristics and CAPS scores, household income, social support, and the 

number of prior trauma types were controlled in appropriate analyses.

Moderating Effects of Age on the Relationship between Gender and PTSD Symptoms

ANCOVAs comparing CAPS scores between genders in each age group revealed 

significantly higher 6-week CAPS score in women in all age groups [all ps ≤ .050, medium-

to-large effects (η2 = .06 - .21)] except for the oldest group (age 55 and older). Figure 1a 

shows mean 6-week CAPS scores for men and women in each age group and partial η2. At 

6-months post-MVA, women in the 25 – 34, 35 – 44, and 45 – 54 age groups had 

significantly higher CAPS scores compared with men [all ps ≤ .004, large effects (η2 = .19 

- .29)] (Figure 1b); however, no gender differences were found in the youngest and the 

oldest groups. At 1-year post-MVA, the only significant gender difference in CAPS scores 

was for the 35 – 44 age group [p = .012, large effect (η2 = .14)] (Figure 1c).
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Moderating Effects of Gender on the Relationship between Age and PTSD Symptoms

Regression analyses predicting CAPS scores from gender, linear and quadratic age, Age × 

Gender, and Age2 × Gender were performed separately for each assessment point. Female 

gender significantly predicted higher CAPS scores at all assessment points (β = 0.25, p < .

001 at 6 weeks; β = 0.34, p < .001 at 6 months; β = 0.19, p = .010 at 1 year) while linear or 

quadratic age did not. Age × Gender (β = 0.79, p = 023) and Age 2 × Gender (β = −0.77, p = 

027) interactions significantly predicted 1-year, but not 6-week or 6-month, CAPS scores. To 

unpack the interaction effects, separate regression analyses were performed for men and 

women predicting 1-year CAPS scores from linear (Model 1), quadratic age (Model 2), and 

additional participant characteristics (Model 3). Results (Table 3) of Model 2 showed that 

quadratic age significantly predicted 1-year CAPS scores in women. Quadratic age did not 

predict 1-year CAPS scores in men. These results indicate that the association between age 

and CAPS scores was an inverted-U shape in women, but not in men. Adding income, the 

number of prior trauma types, and social support to the model (Model 3) resulted in non-

significant findings for linear and quadratic age in women. The number of prior trauma types 

significantly positively predicted 1-year CAPS scores only in women, while income and 

social support significantly negatively predicted 1-year CAPS only in men. Social support 

only marginally predicted CAPS scores in women. For women, the differences in the 

coefficients for linear and quadratic age between Model 2 and Model 3 were tested using 

Clogg and colleagues’ (1995) method. Both coefficients changed more than three standard 

errors (Linear age: t = 3.27; Quadratic age: t = −3.46), suggesting that prior trauma exposure 

and social support mediated the curvilinear relationship.

Discussion

The present study is the first investigation into interactions between gender and age in the 

development of PTSD symptoms in adult MVA patients. Results indicated that women aged 

25-54 (including the 25 – 34, 35 – 44, and 45 – 54 age groups) developed more severe PTSD 

symptoms at 6-weeks and 6-months post-MVA compared with similarly aged men after 

controlling for potentially confounding factors (i.e., household income, social support, and 

the number of prior trauma types). Women aged 35 – 44 had higher PTSD symptoms than 

similarly aged men one year after the MVA. In the oldest group, men and women did not 

differ in PTSD symptom severity at any time point. In the youngest group, men and women 

did not differ in PTSD symptoms at 6-months and 1-year post-MVA. Further, in women, the 

association between age and PTSD symptom severity at 1-year post-MVA was curvilinear 

with elevated PTSD symptoms in the middle-age range. Age and PTSD symptoms were not 

associated in men. The curvilinear relationship between age and PTSD symptoms in women 

was partially explained by trauma history and social support.

Our finding that women developed more severe PTSD symptoms than men in all but the 

oldest and the youngest age groups partially supports our hypothesis that women would 

develop more severe PTSD symptoms than men in all but the oldest age group. It appears 

that the smaller gender differences in the oldest age group is mostly due to decreased PTSD 

symptom severity in women (Figure 1). The aforementioned protective psychosocial factors 

related to old age, such as placing a high priority on maintaining emotional well-being might 
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have contributed to the older women’s resilience. Alternatively, age-related changes in 

gonadal hormone levels may also contribute to lower PTSD symptoms in older women. It 

has been suggested that fluctuations of gonadal hormone levels rather than hormone levels 

per se increase susceptibility to depressive and anxiety symptoms as they are more likely to 

develop during periods of significant hormonal fluctuation such as the premenstrual, 

postpartum, and menopausal transition periods (Lokuge, Frey, Foster, Soares, & Steiner, 

2011; Ross & McLean, 2006; Yonkers, O’Brien, & Eriksson, 2008). It is possible that 

consistently low gonadal hormone levels in postmenopausal women would protect them 

from the impacts of traumatic stress. However, given the small – medium effect sizes found 

in the oldest group at 6-months and 1-year post-MVA, these non-significant gender 

differences could also be due to low statistical power.

A number of possible explanations can account for the smaller gender difference observed in 

the youngest group (age 18 – 24) at the later assessment points, including less prior trauma 

exposure in young women and lower income in young men. Women in the youngest group 

had less prior trauma exposure than all other age groups (the mean number of prior trauma 

types was 2.25 in the youngest group, and all other groups were >3.23). The lower 

household income in young men might have increased their risk of developing PTSD 

symptoms (resulting in nonsignificant gender differences) as income was associated with 

PTSD symptoms in men.

Women aged 25-54 developed more severe PTSD symptoms compared with age-matched 

men after controlling for social support, the number of prior trauma types, and household 

income. The effect sizes for the gender difference were large. As mentioned, the burden 

perspective (Norris et al., 2002) may offer an explanation for this finding. Norris and 

colleagues (2002) speculated that the heightened distress levels in middle-aged adults may 

be accounted for by the greater burden of societal and familial responsibilities put on them 

compared to younger and older adults who are more likely to be receivers than providers of 

support. Disruption to their roles as a support provider due to the impact of trauma may also 

have contributed to heightened distress levels in middle-aged adults (Norris et al., 2002; 

Thompson, Norris, & Hanacek, 1993). Women, particularly middle-aged women, spend 

more time than men providing care for their family members including their children and 

elderly parents (Bianchi & Milkie, 2010; Conway-Giustra, Crowley, & Gorin, 2002). Family 

caregiving can exert a toll on caregivers’ mental health, and female caregivers are at greater 

risk for experiencing anxiety and depressive symptoms and stress than male caregivers 

(Schulz & Sherwood, 2008). The middle-aged women in our sample could be 

disproportionately burdened by responsibilities, leading to increased PTSD severity.

The finding of the curvilinear relationship between age and PTSD symptoms only in women 

is consistent with our hypothesis. However, it is not consistent with the prior study of 

American victims of Hurricane Andrew (Norris et al., 2002) in which a similar pattern was 

observed regardless of gender. In the present sample, PTSD severity was not associated with 

age in males, but was associated with income and social support. Income was strongly 

negatively associated with age, which may suggest that middle-aged men’s better access to 

financial resources buffered the impact of age-related burdens. Further, middle-aged male 

MVA victims in the present sample may have had sufficient resources to offset damage to 
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vehicles; while middle-aged men in Norris et al’s American sample likely suffered a wider 

range of damage and greater cost of hurricane-related damage to their property.

In women, the curvilinear relationship between age and 1-year PTSD symptoms was 

mediated by prior trauma exposure and social support, which is consistent with our 

hypothesis that the relationship between age and PTSD symptoms would be mediated by 

psychosocial factors. Although levels of perceived social support were not associated with 

age in women, its beneficial effects on PTSD symptoms might be different depending on 

age. The Socioemotional Selectivity Theory posits that older adults’ emotion-focused goals 

lead them to form smaller but emotionally close social networks (Charles & Carstensen, 

2010). As mentioned above, the previous epidemiological study showed that high levels of 

social support more strongly predicted better mental health in young adults (Milner et al., 

2016). It is possible that middle-aged women in our sample received less beneficial effects 

of social support compared to younger and older women. The Socioemotional Selectivity 

Theory also suggests that older adults have a greater tendency to remember and appraise 

events more positively than younger adults. The less prior trauma exposure in younger adults 

and reduced negative memories and appraisal of prior trauma experiences in older adults 

might have further contributed to the inverted-U shape relationship.

The present findings should be interpreted with caution due to some methodological 

limitations. This study included predominantly White MVA patients who developed mild 

PTSD symptoms; therefore, the generalizability of the current findings may be limited. 

However, given that MVAs are associated with gender-based differences in PTSD risk [i.e., 

women are at higher risk following an MVA (Tolin & Foa, 2006)] and that gender by age 

interactions have not been examined in MVA victims, MVA patients were a suitable 

population for this investigation. Further, the small number of older participants limited 

statistical power. The small-medium size gender differences in the oldest group at later 

assessment points may have reached statistical significance with sufficient power.

Despite these limitations, the present findings contribute to our current understanding of 

gender differences in risk for developing PTSD. A limited number of studies have examined 

interaction effects between age and gender on the development of PTSD following recent 

trauma exposure. Roles of psychosocial risk factors have normally been examined in relation 

to either age or gender, but not both. The present findings indicate that middle-aged women 

are at a greater risk for developing more severe PTSD symptoms after an MVA compared 

with men and younger and older women. It is well-established that women are at a greater 

risk for PTSD following an accident; however, to the best of our knowledge, this is the first 

study to demonstrate that women’s vulnerability following an accident varies depending on 

their age. Further, we identified psychosocial factors that at least partially explain the 

elevated risk for PTSD symptoms in middle-aged women, which can inform identification 

and treatment of at-risk women. Assessing social support and trauma history of middle-aged 

women immediately after an accident would help identify individuals as higher risk and 

allow for targeted preventive intervention. Present findings and theories of emotional aging 

suggest that interventions that promote social support and thoughts and behaviors focusing 

on enhancing one’s own emotional well-being may mitigate PTSD symptoms in middle-

aged women. Further research should be conducted to identify additional age and gender-
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related psychosocial and biological factors contributing to the greater vulnerability of 

middle-aged women to inform the development of early intervention strategies for these 

individuals.
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Clinical Impact Statement

We found that middle-aged women were at higher risk for developing PTSD symptoms 

after a motor vehicle accident than men and women in other age groups. Our finding will 

help health care providers to identify women at higher risk for PTSD and provide 

appropriate early intervention to facilitate their psychological recovery.
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Figure 1. 
(a) Mean 6-week CAPS scores for men and women in each age group. (b) Mean 6-month 

CAPS cores for men and women in each age group. (c) Mean 1-year CAPS cores for men 

and women in each age group. * p < .05 ** p < .01. *** p < .001. CAPS = Clinician 

Administered PTSD Scale.
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