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Abstract: Background

Post-traumatic stress (PTS) is prevalent among military personnel. Knowledge of the
protective and harmful factors associated with PTS in this population may assist with
identifying personnel who would benefit from increased or targeted support.

Aims

To examine factors associated with PTS among New Zealand military personnel.

Methods

For this cross-sectional study, currently serving and retired military personnel were
invited to complete a questionnaire. The questionnaire included a measure of PTS (the
Military Post-traumatic Stress Disorder Checklist; PCL-M), where scores ≥30 indicate
the experience of significant PTS symptoms and scores ≥45 indicate a presumptive
clinical diagnosis of post-traumatic stress. Potentially protective and harmful factors
associated with PTS were examined using logistic regression modelling.

Results

1817 military personnel completed the questionnaire. PCL-M scores were ≥30 for 549
(30%) participants and ≥45 for 179 (10%) participants. Exposure to trauma was most
strongly associated with PCL-M scores ≥45 (OR 3.34, 95% CI 1.54-7.27, p<0.01).
Higher PCL-M scores were also associated with older age, male sex, and Māori
ethnicity (New Zealand’s indigenous population). Factors associated with lower PCL-M
scores were greater length of service, psychological flexibility, and better quality sleep.

Conclusions

PTS was found to be prevalent among New Zealand military personnel. The
experience of trauma was strongly associated with PTS. However, factors such as
psychological flexibility (the ability to adapt to changes in circumstances) and good
sleep were protective, suggesting that these factors could be key targets for
interventions designed to reduce PTS among military personnel in New Zealand.
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Abstract 36 

Background: Post-traumatic stress (PTS) is prevalent among military personnel. Knowledge of the 37 

protective and harmful factors associated with PTS in this population may assist with identifying 38 

personnel who would benefit from increased or targeted support.  39 

Aims: To examine factors associated with PTS among New Zealand military personnel. 40 

Methods: For this cross-sectional study, currently serving and retired military personnel were invited 41 

to complete a questionnaire. The questionnaire included a measure of PTS (the Military Post-42 

traumatic Stress Disorder Checklist; PCL-M), where scores ≥30 indicate the experience of significant 43 

PTS symptoms and scores ≥45 indicate a presumptive clinical diagnosis of post-traumatic stress. 44 

Potentially protective and harmful factors associated with PTS were examined using logistic regression 45 

modelling. 46 

Results: 1817 military personnel completed the questionnaire. PCL-M scores were ≥30 for 549 (30%) 47 

participants and ≥45 for 179 (10%) participants. Exposure to trauma was most strongly associated with 48 

PCL-M scores ≥45 (OR 3.34, 95% CI 1.54-7.27, p<0.01). Higher PCL-M scores were also associated with 49 

older age, male sex, and Māori ethnicity (New Zealand’s indigenous population). Factors associated 50 

with lower PCL-M scores were greater length of service, psychological flexibility, and better quality 51 

sleep. 52 

Conclusions: PTS was found to be prevalent among New Zealand military personnel. The experience 53 

of trauma was strongly associated with PTS. However, factors such as psychological flexibility (the 54 

ability to adapt to changes in circumstances) and good sleep were protective, suggesting that these 55 

factors could be key targets for interventions designed to reduce PTS among military personnel in New 56 

Zealand.  57 

Key words 58 

Military Personnel, Post-Traumatic Stress (PTS), Psychological Flexibility, Sleep, Trauma 59 
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Introduction 60 

In New Zealand, the Defence Force has three primary personnel groups: the Regular Force, Reserve 61 

Forces, and Civilians (including those employed by the Defence Force and working overseas) (1). These 62 

military personnel are responsible for contributing to the defence, security and wellbeing of the 63 

country. Research from other countries suggests that while many military personnel cope well with 64 

their roles (2) , they are exposed to higher rates of both military and non-military trauma compared 65 

to the general population (3-5) , and are at greater risk of experiencing post-traumatic stress (PTS) (6). 66 

An elevated risk has been identified among military personnel even during periods of low deployment 67 

activity (7-9). 68 

Two critical events are commonly described in the military ‘life course’ – achievement of veteran 69 

status through operational deployment, and transition from military to civilian life. Operational 70 

deployment and witnessing atrocities has been associated with PTS (10, 11), while the period of 71 

transition from the military to civilian life has been found to confer an elevated risk of suicide, 72 

regardless of deployment history (12). A lack of support during this period (including social and family 73 

support) serves to amplify suicide risk, and has been found to contribute to the experience of PTS (13). 74 

While the critical events described above have been identified across diverse military samples (13), 75 

estimates of the prevalence of PTS vary dramatically both across and within countries. For example, 76 

the prevalence of PTS identified within the United Kingdom Armed Forces is significantly lower than 77 

that reported for military personnel serving in the United States, Australia, and Canada (14). Although 78 

differences are partially attributable to variation in sampling strategies, research methods, and 79 

diagnostic thresholds, differences in exposure to risk factors are also likely to play a role (14). Research 80 

in veteran populations suggests that factors that can negatively affect adaptation to deployment and 81 

civilian transition include: female gender, ethnicity, high number of and longer duration deployments, 82 

prior adverse life events, pre-existing psychological disorders, trauma exposure, and alcohol misuse 83 

(13, 15-18). Conversely, sleep (19, 20), social support (21), and psychological flexibility (the ability to 84 

Highlight
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fully experience thoughts and feelings and flexibly choose behaviour that is in line with personal goals 85 

and values) (22) have potential to protect against poor mental health outcomes, including PTS.  86 

A significant number of New Zealand military personnel have been exposed to high levels of combat-87 

related trauma and others have been deployed on peace-keeping missions (23). Moral injury is one 88 

stressor associated with peace-keeping missions, defined as “perpetrating, failing to prevent, bearing 89 

witness to, or learning about acts that transgress deeply held moral beliefs and expectations” (24).  90 

Other stressors include the restrictive rules of engagement (25), monotony and boredom, personnel 91 

encounter difficulties, and separation from family (26). Pre-deployment and follow-up stages are also 92 

important to consider; these were the most stressful periods, and had the greatest effect on mental 93 

and physical health, in a longitudinal study of 277 New Zealand military personnel deployed on 94 

peacekeeping duties (23). 95 

While 10% of a community sample of New Zealand Vietnam War veterans were found to experience 96 

PTS (27), the prevalence of PTS among New Zealand military personnel more generally has not 97 

previously been reported. One reason for this is lower response rates to post-deployment screens for 98 

PTS (28). Research is also yet to identify the key harmful and protective factors associated with PTS in 99 

this population. This information is important to detect individuals who would benefit from targeted 100 

support following transition from the military, in order to reduce their risk of experiencing PTS. The 101 

aims of this cross-sectional study were to: 1) determine the prevalence of PTS (symptomology and 102 

presumptive cases), and 2) identify protective and harmful factors most strongly associated with PTS 103 

in New Zealand military personnel. 104 

Materials and Methods 105 

Sample 106 

An online or paper questionnaire was available during June to December 2018 for completion by all 107 

currently serving and retired military personnel living in New Zealand. We attempted to minimise bias 108 

through an intensive recruitment campaign. In mid-June, a link to the online questionnaire was sent 109 

by email to all currently serving regular and reserve New Zealand Defence Force (NZDF) members who 110 
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were holders of the New Zealand Operational Service Medal (NZOSM), numbering 3874 individuals at 111 

that time. A global message and a link to the questionnaire was also presented on the NZDF ‘intranet 112 

landing page’, the webpage from which all currently serving personnel can access relevant work-113 

related content, tools, and resources. Retired military personnel were recruited through paper 114 

questionnaires and posters distributed to the 43 local social clubs of the Royal New Zealand Returned 115 

and Services Association (RSA) identified by the RSA national office to be ‘veteran active.’  116 

Announcements were also made on military social media pages, and both retired and currently serving 117 

personnel were invited to participate through an announcement on the No Duff Charitable Trust 118 

website; No Duff is a registered charity committed to providing confidential support for military 119 

personnel and their families in New Zealand (29). 120 

Procedure 121 

Military personnel interested in taking part in the study were directed to visit a website where they 122 

were required to enter their name and email address. This resulted in a personalised link being sent 123 

to their email address from which they could complete an online secure version of the questionnaire. 124 

All serving military personnel were informed that they could request a paper version of the survey if 125 

this was their personal preference. The study received approval from the Southern Health and 126 

Disability Ethics Committee of New Zealand (15/STH/40/AM02). We consulted with the Ngāi Tahu 127 

Research Consultation Committee in order to assess the importance of the project to Māori, New 128 

Zealand’s indigenous population. For 6 predictor variables in a multivariate model, we needed at least 129 

600 cases.   130 

Measures 131 

The questionnaire included standardised measures of PTS (outcome), and potentially harmful and 132 

protective exposures. Potentially adverse exposures examined included trauma, general distress, and 133 

hazardous drinking. Protective exposures included social support, sleep, and psychological flexibility.  134 

Symptoms of PTS were assessed using the post-traumatic stress disorder (PTSD) checklist – military 135 

version (PCL-M). The PCL-M includes 17 items that ask about symptoms related to stressful military 136 

Highlight
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experiences, with response options ranging from 1 ‘Not at all’ to 5 ‘Extremely’ (30). A total symptom 137 

severity score is calculated by summing responses to each option. While scores of 30-35 indicate 138 

significant PTS symptomology and probable cases of PTSD, scores of ≥45 indicate a presumptive PTSD 139 

diagnosis (30). The PCL-M has been identified as a widely used and well-validated measure (31). 140 

The Brief Trauma Questionnaire (BTQ) was used to assess exposure to trauma. The BTQ consists of 10 141 

items that screen for a range of different traumatic experiences [31]. Exposure to an event is scored 142 

as positive if a respondent says ‘yes’ to indicate life threat or serious injury from combat trauma, a 143 

serious car accident, a natural disaster, life-threatening illness, and physical or sexual abuse, or to 144 

indicate exposure to violent death (32). The BTQ is considered a reliable and valid measure to assess 145 

trauma exposure in defence force personnel (33). 146 

Symptoms of distress were screened for using the General Health Questionnaire 12 (GHQ-12). This 147 

measure includes 12 items with a four-point response scale (34). Items are summed to yield an overall 148 

total score, with higher scores indicating greater distress (34). 149 

The AUDIT-C is a 3-item measure that was used to identify potentially hazardous drinking (35). Each 150 

item is answered using five response options, with possible total scores ranging from 0 to 12 (35).  A 151 

total score of ≥3 for women, and ≥4 for men, was used to identify participants engaging in hazardous 152 

drinking. The AUDIT-C has been validated in veteran populations (36, 37). 153 

The Social Provisions Scale (SPS) was used to examine participant perceptions of the availability of 154 

different dimensions of social support. This theory-based social support instrument includes 24 items 155 

distributed across six subscales: reliable alliance, attachment, nurturance, social integration, 156 

reassurance of worth, and guidance (38). Each item is rated on a 4-point Likert scale with responses 157 

ranging from ‘strongly disagree’ to ‘strongly agree’ (38). After reversal of negatively worded items a 158 

total score was computed by summing all items. Higher scores (including total scores and individual 159 

subscale scores) indicate higher levels of perceived social support. The construct validity, internal 160 
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consistency, and test-retest reliability of the measure has been established across diverse populations 161 

(38, 39). 162 

To screen for insomnia disorder based on DSM-5 criteria we used the 8-item Sleep Condition Indicator 163 

(SCI) (40). All items were scored on a four point scale (0 to 4), with possible summed scores on this 164 

measure range from 0 to 32; scores were then re-scaled to a 0 to 10 scale (40). Higher scores are 165 

indicative of better sleep.  166 

To evaluate psychological flexibility, the 10-item Acceptance and Action Questionnaire II (AAQ-II) was 167 

used (41). After reversing negatively worded items, the items of the scale were summed to obtain a 168 

total score (possible range 10 to 70), with higher scores indicative of greater psychological flexibility 169 

(less experiential avoidance) (41). 170 

The questionnaire also included a series of sociodemographic questions (gender, ethnicity, marital 171 

status, education level, employment status) and questions about service history, rank, and 172 

deployments.  173 

Analyses 174 

Statistical analyses were completed using Stata 15 software (42). First, descriptive statistics were used 175 

to describe the demographic characteristics of participants. Next, exploratory analyses investigated 176 

univariate associations between demographic, hazardous and protective factors, and the PTS 177 

outcomes (PCL-M ≥30 and PCL-M ≥45), with odds ratios (ORs) and 95% confidence intervals (CIs) 178 

estimated using logistic regression. Following this, multivariable logistic regression (adjusted for age, 179 

sex, service years, and deployment status) was performed to identify exposures associated with PTS 180 

using a backward elimination process; variables with a p-value >0.10 were sequentially dropped from 181 

the model. Missing data was addressed using developer recommendations or previous approaches 182 

for each measure. For example, in instances where one item was missing from the PCL-M the mean 183 

score was imputed; if more than one item was missing on the PCL-M the case was excluded from 184 

analyses (43). Only participants with complete data were included in the multivariable analyses. 185 
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Results 186 

A total of 1817 military personnel completed the questionnaire; 90 of the participants completed a 187 

paper version. Among participants, 549 (30%) reported PCL-M scores of ≥30 indicating significant PTS 188 

symptomology (probable PTSD), and 179 (10%) reported PCL-M scores of ≥45, indicative of 189 

presumptive clinical PTS. 190 

The demographic characteristics of participants categorised according to the experience of probable 191 

PTS (scores ≥30) are presented in Table 1. 192 

  193 
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Table 1. Demographic characteristics of participants according to PCL-M scores. 194 

Characteristic Low PCL-M Score 
17-29   (n = 1268) 

High PCL-M Score 
≥30 (n = 549) 

Age (years)   

   20-29 124 (84%) 24 (16%) 

   30-39 264 (75%) 86 (25%) 

   40-49 327 (71%) 134 (29%) 

   50-59 247 (69%) 111 (31%) 

   60-69 176 (63%) 103 (37%) 

   70+ 127 (59%) 89 (41%) 

   missing 3 (60%) 2 (40%) 

Sex   

   Female 183 (77%) 54 (23%) 

   Male 1065 (69%) 488 (31%) 

   missing 20 (74%) 7 (26%) 

Ethnicity   

   NZ European 997 (70%) 418 (30%) 

   Māori 177 (69%) 79 (31%) 

   Other 94 (64%) 52 (36%) 

Service Years   

   0-9 213 (62%) 132 (38%) 

   10-19 350 (70%) 153 (30%) 

   20-29 390 (73%) 144 (27%) 

   30-39 181 (69%) 80 (31%) 

   40-49 43 (65%) 23 (35%) 

   missing 91 (84%) 17 (16%) 

Deployed   

   No 186 (67%) 92 (33%) 

   Yes 1012 (71%) 415 (29%) 

   missing  70 (63%)  42 (37%) 

 195 

The median age of participants was 49.1 years (interquartile range = 38.7 – 61.1 years). The majority 196 

were male (87%) and were of New Zealand European ethnicity (78%); 14% of participants identified 197 

as Māori, similar to that of the NZDF as a whole, reported as 15%. Most participants had served in the 198 

military for at least 10 years (80%) and had been deployed at least once (84%).  199 

Descriptive statistics for exposures (harmful and protective factors) treated as continuous variables in 200 

the analyses are presented in Table 2. 201 

  202 
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Table 2. Descriptive statistics for continuous variables used in logistic regression analyses. 203 

Exposure Mean Standard 
Deviation 

Median Inter-quartile 
Range 

Distress (GHQ-12) 
n = 1735 
 

11.9 5.1 11 8 – 14 

Social Support (SPS)  
n = 1778 
 

75.8 10.8 75 40 – 96 

Psychological Flexibility  
(AAQ-II)  
n = 1734 

52.3 10.1 54 46 – 60 

Sleep (SCI) 
n = 1711 
 

5.9 2.2 5.6 4.4 – 7.8 

 204 

Of the 1656 participants who completed the AUDIT-C, 898 (54%) reported hazardous drinking. Of the 205 

1715 participants who completed the BTQ, the majority (n = 1187, 69%) had been exposed to trauma. 206 

1006 (59%) had served in a war zone and 736 (73%) of these individuals reported that this presented 207 

a threat to life and/or a threat of serious injury. The proportion of participants experiencing other 208 

traumatic events, including childhood physical and sexual abuse, was also high (35% and 16% 209 

respectively).  210 

Univariate Analyses 211 

Results of univariate analyses describing associations between exposure variables (demographic, risk, 212 

and protective factors) and PTS are presented in Table 3, showing both the odds of experiencing 213 

symptoms of PTS (PCL-M scores ≥30) and the odds of experiencing clinically relevant PTS (scores ≥45). 214 

With respect to PTS symptomology, older age, male sex, higher distress, and exposure to trauma were 215 

significantly associated with increased likelihood of PTS symptoms. In contrast, increased number of 216 

years in service, social support, psychological flexibility, and sleep were significantly associated with 217 

lower odds of experiencing PTS symptoms. The same pattern of associations was also found for 218 

clinically relevant PTS, in addition to greater odds of clinical PTS among individuals identifying as Māori 219 

compared to those of NZ European ethnicity.     220 
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Table 3. Univariate associations between exposure variables and elevated PCL-M scores (≥30 and ≥45 respectively). 221 

Characteristic PCL-M Score ≥30 PCL-M Score ≥45 

 OR 95% CI for OR p n OR 95% CI for OR p n 

Age (Years)* 1.02 1.01, 1.03 <0.01 1812 1.03 1.02, 1.05 <0.01 1812 

Sex         

   Female Ref    Ref    

   Male 1.55 1.13, 2.14 0.01 1790 2.03 1.14, 3.64 0.02 1790 

Ethnicity         

   NZ European Ref    Ref    

   Māori 1.06 0.80, 1.42 0.67  1.78 1.21, 2.63 <0.01  

   Other 1.32 0.92, 1.89 0.13 1817 1.17 0.67, 2.06 0.58 1817 

Service Years* 0.99 0.98, 1.00 0.03 1709 0.97 0.96, 0.99 <0.01 1709 

Deployed         

   No Ref    Ref    

   Yes 0.83 0.63, 1.10 0.18 1705 0.76 0.50, 1.13 0.18 1705 

Distress* 1.27 1.23, 1.30 <0.01 1735 1.21 1.18, 1.25 <0.01 1735 

Social Support* 0.91 0.90, 0.93 <0.01 1778 0.91 0.90, 0.93 <0.01 1778 

Psychological Flexibility* 0.84 0.82, 0.85 <0.01 1734 0.84 0.82, 0.86 <0.01 1734 

Sleep* 0.53 0.49, 0.57 <0.01 1711 0.41 0.36, 0.46 <0.01 1711 

Hazardous Drinking         

   No Ref    Ref    

   Yes 1.06 0.86, 1.31 0.58 1656 0.81 0.58, 1.12 0.20 1656 

Trauma Exposure         

   No Ref    Ref    

   Yes 4.04 3.05, 5.35 <0.01 1715 7.11 3.82, 13.23 <0.01 1715 

Note. *Continuous variable (no reference group).  222 

Highlight
Report absolute risk and the actual N, % with the outcome from participants included in each analysis.Why do a logistic regression? Did you consider ordinal regression where participants were classified as 0 = no clinically elevated symptoms, 1 = clinically elevated symptoms (30-44) and clinically significant symptoms (45+).
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Multivariate Analyses 223 

Results of multivariate analyses describing associations between exposure variables and PTS, after 224 

adjustment for age, sex, service years and deployment status, are presented in Table 4, including for 225 

odds of experiencing PTS symptomology (PCL-M scores ≥30) and for odds of clinically relevant PTS 226 

(scores ≥45). With respect to PTS symptomology, older age, male sex, higher distress, and exposure 227 

to trauma were significantly associated with an increased likelihood of PTS. Increased number of years 228 

in service, psychological flexibility, and sleep were significantly associated with decreased odds of 229 

experiencing PTS symptoms; social support was no longer significantly associated with this outcome. 230 

A single unit increase in sleep score corresponded to a 30% reduction in odds of experiencing 231 

significant PTS symptoms. The same pattern of results was found for clinically-relevant PTS, with the 232 

exception of higher distress, which was not significantly associated. In addition, Māori participants 233 

were found to have greater odds of experiencing clinically relevant PTS when compared to New 234 

Zealand Europeans. 235 

Highlight
Interesting given that women typically have higher risk. Do you think that this could be an artefact of the sample, and that a higher proportion of men were exposed to trauma?
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Table 4. Multivariate associations between exposure variables and elevated PTSD (scores ≥ 30 and scores ≥ 45). 236 

Characteristic PCL-M Score ≥30, n = 1532 PCL-M Score ≥45, n = 1567 

 OR 95% CI for OR p OR 95% CI for OR p 

Age (Years)* 1.02 1.01, 1.03 <0.01 1.04 1.03, 1.06 <0.01 

Sex       

   Female Ref   Ref   

   Male 1.84 1.14, 2.98 0.01 1.69 0.74, 3.86 0.21 

Ethnicity       

   NZ European    Ref   

   Māori    2.80 1.54, 5.10 <0.01 

   Other    0.97 0.40, 2.31 0.94 

Service Years* 0.98 0.97, 1.00 0.01 0.97 0.95, 0.99 <0.01 

Deployed       

   No Ref   Ref   

   Yes 1.31 0.85, 2.00 0.22 1.54 0.84, 2.81 0.16 

Distress* 1.07 1.03, 1.11 <0.01    

Psychological Flexibility* 0.87 0.85, 0.89 <0.01 0.87 0.85, 0.90 <0.01 

Sleep* 0.70 0.64, 0.77 <0.01 0.56 0.49, 0.66 <0.01 

Hazardous Drinking       

   No Ref      

   Yes 1.11 0.96, 1.77 0.08    

Trauma Exposure       

   No Ref   Ref   

   Yes 3.03 2.07, 4.41 <0.01 3.34 1.54, 7.27 <0.01 

Note. Variables with a p-value less than 0.10 after adjustment for age, sex, service years, and deployment status are included in the model. *Continuous 237 
variable (no reference group). 238 
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Discussion 239 

This cross-sectional study identified a high prevalence of PTS in a large sample of currently serving and 240 

retired New Zealand military personnel. Thirty percent of participants reported experiencing probable 241 

PTS and 10% were identified as having clinically relevant PTS. These findings are similar to those 242 

reported in an earlier study, which found evidence of PTS among 10% of New Zealand Vietnam war 243 

veterans (27), indicating that it is not only retired veterans who are at risk. Our results highlight that 244 

support to deal with PTS is needed for a large number of New Zealanders who are serving, or have 245 

served, in the military.  246 

Strengths of this study include the large sample, and the inclusion of those who have never been 247 

deployed. Our study also serves to provide a snapshot of New Zealand military personnel, for which 248 

the total number of those who have served and who are currently serving is unknown. Although the 249 

number of individuals in the sample who had never been deployed was small, our findings suggest 250 

that these individuals are also at risk of PTS. Evidence that personnel who have never deployed are at 251 

greater risk of PTS than the general population is growing (9, 44). It is clear that factors other than 252 

deployment have an important role to play in the experience of PTS among military personnel.  253 

At the time the questionnaire was distributed there were 4822 serving veterans in the NZDF, 1038 of 254 

whom were reservists and unlikely to receive the email invitation. As the majority of questionnaires 255 

were completed by currently serving personnel, the response rate would have been in the order of 256 

30%. This gives rise to potential sampling bias. Military personnel with higher PTS may have been more 257 

likely to participate, giving rise to inflated estimates of PTS prevalence. Conversely, our findings may 258 

underestimate the prevalence of PTS in this population if those without PTS were more inclined to 259 

participate. Another limitation of the study is the cross-sectional design which precludes the 260 

identification of cause and effect relationships between exposures and PTS. Additionally, although we 261 

assessed and accounted for a range of known confounders, it is still possible some important 262 

Highlight
This seems to be pretty small compared to other cohorts - discuss?
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Generally you should place the limitations and generalisability towards the end of the discussion - perhaps noting some of the key factors early (e.g., that the study can only provide a rough estimate of the prevalence of PTS given the sampling methods and response rate)
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confounders were not assessed in the survey and may explain significant relationships between 263 

exposures and PTS.  264 

It is unclear how generalisable the study findings are to countries outside of New Zealand, where the 265 

characteristics of military personnel, deployment experiences, and post-deployment support services 266 

are likely to differ (14). Nevertheless, health support for military personnel in New Zealand follows 267 

that provided by American, Canadian, British, and Australian Defence Forces. Scores on the PCL-M 268 

measure reported by our participants suggest that as many as 10% may have symptoms likely to result 269 

in a clinical diagnosis of PTSD. This is in line with point prevalence estimates of combat-related PTSD 270 

in US military veterans, ranging from approximately 2% to 17% (6). Summary estimates of PTSD 271 

prevalence for military personnel and veterans from a number of countries range from 1.1% to 34.8% 272 

(13). The prevalence of PTS identified in our study is higher than that documented among UK military 273 

personnel, although this may be attributable to variation in sampling strategies and measures used 274 

(45). Differences in PTS estimates may also be due to variation in socio-political and cultural factors 275 

that vary across nations (6). 276 

Trauma exposure was most strongly associated with odds of experiencing PTS symptomology and 277 

clinically relevant PTS in the present study, and is a prerequisite for a DSM IV diagnosis of PTSD. 278 

General distress was significantly associated with increased odds of PTS symptoms, although was not 279 

significantly associated with odds of clinical PTS after adjustment for age, sex, service years, and 280 

deployment status. This is consistent with findings from a meta-analysis of risk factors for combat-281 

related PTS among military personnel and veterans, which did not identify general distress to be a 282 

significant risk factor, although a history of prior psychological problems and trauma exposure were 283 

(13).  284 

Māori participants had greater odds of reporting clinical PTS than their New Zealand European 285 

counterparts. Higher levels of PTS among Māori were also detected in a sample of 756 New Zealand 286 

Vietnam War veterans, however, the effect of ethnicity on PTS was mediated by higher levels of 287 
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combat stressors experienced by Māori, including stressors related to combat exposure, rank, and 288 

combat role (46). 289 

Consistent with findings of a study examining predictors of persistent PTS in UK military personnel 290 

(47), older age was significantly associated with increased odds of experiencing PTS. However, in 291 

contrast to other studies examining PTS in military personnel, males were at greater risk of 292 

experiencing PTS than females. It is important to note that other studies identifying females to be at 293 

greater risk of PTS have focused on combat-related PTS (13), and our sample includes personnel who 294 

never deployed.  295 

Despite older age being associated with increased odds of PTS, a greater number of service years was 296 

associated with reduced odds of PTS. This may reflect a resilience that develops over time among long-297 

serving personnel, or may be due to individuals with PTS leaving military service earlier as has been 298 

reported among UK Armed Forces Personnel (48). Sleep was also found to be protective against PTS. 299 

Self-reported sleep problems have consistently been associated with the experience of PTS in veteran 300 

populations (49). Early intervention among military personnel experiencing sleep disturbance may 301 

help to reduce PTS symptoms. An investigation of 44 military personnel who received cognitive 302 

behavioural therapy for insomnia found that participants who experienced improved sleep quality 303 

from pre- to post-treatment (n=28) had significant declines in depression and PTS symptoms (20). In 304 

contrast, those whose sleep did not improve had no changes in their psychiatric symptoms, as well as 305 

a reduction in health-related quality of life. 306 

In the present study, psychological flexibility was associated with reduced odds of reporting PTS. 307 

However, it is important to interpret our findings with caution as there have been criticisms of the 308 

AAQ-II, with several researchers arguing that it may be measuring psychological distress rather than 309 

psychological inflexibility (50). Furthermore, numerous versions of the AAQ-II exist which can make it 310 

difficult to compare findings across studies. Despite few studies examining psychological flexibility 311 

among military personnel, techniques designed to increase psychological flexibility (such as 312 

Highlight
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acceptance and commitment therapy) are being investigated as potential treatments for PTS in this 313 

population (51-53), and evidence for their effectiveness is emerging (54). 314 

Conclusions 315 

Knowledge of the harmful and protective factors associated with PTS may allow for early identification 316 

of military personnel who would benefit from targeted support to promote their wellbeing. Our 317 

findings suggest that traumatic exposure is most strongly associated with high levels of PTS, while 318 

good sleep and psychological flexibility are protective. As these protective factors are amenable to 319 

standardised measurement and modification, early detection could facilitate intervention. Future 320 

research is needed to identify whether relationships can be found longitudinally, which would provide 321 

further evidence regarding New Zealand military personnel most at risk of experiencing PTS. 322 
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