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ABSTRACT  80 

Background: Relationships between paternal mental health, adolescent mental health, and 81 

family functioning have received limited attention in UK military populations. The aim of this 82 

secondary data analysis was to investigate whether post-traumatic stress disorder (PTSD) or 83 

depression in military fathers was associated with mental health disorders in adolescent offspring 84 

and impaired family functioning.  85 

Methods: In total, n=105 serving and ex-serving members of the UK Armed Forces, and n=137 86 

of their adolescent offspring (aged 11 to 17 years), were included in this analysis. Data were 87 

collected online and via home visits, using validated questionnaires to assess mental health and 88 

family functioning.  89 

Results: Families where fathers had probable PTSD or depression experienced more impaired 90 

general family functioning compared to families where the father did not have these conditions 91 

(unadjusted b=0.21, 95% CI=0.07 to 0.35, p=0.003), and particularly on the communication 92 

subscale of the Family Assessment Device. Probable paternal PTSD or depression was also 93 

associated with increased likelihood of adolescent mental health disorders (unadjusted OR=2.30, 94 

95% CI=1.10 to 4.81, p=0.027), particularly internalising disorders such as depression or anxiety 95 

(unadjusted OR=2.21, 95% CI=1.04 to 4.71, p=0.040). The direction and strength of these 96 

associations did not substantially change after adjusting for sociodemographic and military 97 

covariates.  98 

Conclusions: This study found evidence for associations between probable paternal PTSD or 99 

depression, poorer adolescent mental health, and poorer family functioning in military families. 100 

This highlights the importance of supporting the wellbeing of both military fathers and their 101 
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adolescent offspring, and of supporting the whole family when parents are known to be 102 

struggling with their mental health. 103 

 104 

Keywords: Military; Paternal; PTSD; Depression; Adolescent; Family  105 
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INTRODUCTION 106 

Among United Kingdom (UK) service personnel, an estimated 21.9% meet criteria for a 107 

common mental disorder, and 6.2% for post-traumatic stress disorder (PTSD) (1). Mental health 108 

problems in military parents could pose challenges to their families and offspring, who already 109 

experience a range of stressors as a result of military service, such as regular relocation and 110 

separation from parents (2). 111 

In particular, mental health problems in service personnel have been associated with impaired 112 

structural, organisational, and transactional dynamics of family life (termed ‘family functioning’) 113 

(3-6), problems readjusting to family life after returning from deployment (7), and marital or 114 

relationship problems (3, 6, 8). As well as impacting family life in general, mental health 115 

problems in service personnel have been shown to impact on their interactions with their 116 

offspring, specifically problems with parenting (3, 6, 8), parent-child bonding (4), and perceived 117 

relationship quality with offspring (9).  118 

Mental health difficulties in parents are also thought to be associated with mental health 119 

difficulties in offspring. Research in this area has often focused on maternal mental health, but 120 

one review found that paternal mental health can also play an important role (10). It particularly 121 

highlighted an association between paternal depression and adolescent anxiety, depression and 122 

internalising problems, while evidence for other paternal mental health disorders such as PTSD 123 

was less conclusive (10).  124 

Investigations in United States, Australian and Kuwaiti military populations have also shown a 125 

relationship between paternal and offspring mental health (11-13). This relationship has received 126 

less attention in UK military families to date. One study conducted in UK military families found 127 
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paternal PTSD to be associated with hyperactivity among their offspring, but not with other 128 

social and emotional problems (14). Understanding these relationships further is important, since 129 

mental health problems during adolescence can, in turn, have a marked impact on outcomes such 130 

as lower educational attainment (15) and unemployment (16).  131 

To improve our understanding of these associations in UK military families, we aimed to 132 

investigate whether families whose military fathers meet criteria for probable PTSD or 133 

depression are at increased risk of (i) impaired family functioning, and (ii) adolescent mental 134 

health disorders.  135 

METHODS 136 

Design, setting and procedures 137 

Reporting follows STROBE guidelines for cross-sectional studies (Supplementary Table 1) (17). 138 

This was a secondary, exploratory analysis of the Service Parents’ & Adolescents’ Challenges & 139 

Experiences study (SPACE study), a study designed to explore the effects of paternal PTSD on 140 

adolescent offspring. Participants for this cross-sectional study were drawn from the [PLACE 141 

NAME REDACTED FOR MANUSCRIPT BLINDING] Health and Wellbeing cohort of UK 142 

Armed Forces service personnel and the Children and Military Fathers with PTSD study (14, 18, 143 

19).  Fathers were invited to participate in the SPACE study if they had at least one child aged 11 144 

to 17 years. Data collection ran from January 2016 to January 2017. Fathers were initially 145 

invited, followed by mothers, long-term partners, and adolescent offspring (where consent was 146 

given by the father to contact them). Adolescents either provided consent or assent depending on 147 

age and geographical location, and, where possible, consent was sought from both biological 148 
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parents. Where this was not possible, consent was sought from the parent with parental 149 

responsibility for the participating adolescent.  150 

Questionnaire data were collected online and by two research assistants during a home visit to 151 

the father, his adolescent offspring, and their biological mother or step-mother if she resided with 152 

the father. As a thank you for their time, adolescents were offered shopping vouchers worth £20. 153 

Parents were offered shopping vouchers worth £30, reflecting the greater time commitment. 154 

This study received ethical approval from the United Kingdom Ministry of Defence Research 155 

Ethics Committee (654/MODREC/15), the King’s College Hospital local Research Ethics 156 

Committee and the United States of America Human Protection Research Office (A-17980). 157 

Paternal depression and PTSD 158 

Paternal depression was measured using the 9-item Patient Health Questionnaire depression 159 

scale (PHQ-9) (20, 21). The PHQ-9 was completed during the home visit. This self-report 160 

questionnaire contains nine items, and asks participants about their experience of mental health 161 

symptoms over the previous two weeks using a Likert scale of 0 (not at all) to 3 (nearly every 162 

day). The responses are then summed to provide a total score (possible range 0 to 27). Cut-off 163 

scores of 5, 10, 15 and 20 have been proposed as indicators of mild, moderate, moderately 164 

severe, and severe depression respectively (20). Therefore in this study, a score of 5 or higher 165 

was used to indicate any level of paternal depression. The PHQ-9 has been shown to have good 166 

psychometric properties and has previously been used in military populations (22, 23). In our 167 

sample, there were no missing data items on the PHQ-9, and internal consistency was excellent, 168 

Cronbach’s α = 0.90. 169 
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Paternal PTSD was assessed using the self-report National Center for PTSD Checklist (PCL-5) 170 

(24). The PCL-5 was completed during the home visit. It comprises twenty items asking 171 

respondents to rate how much they were bothered by a series of problems over the previous 172 

month on a scale of 0 (not at all) to 4 (extremely). The responses are then summed to provide a 173 

total score (possible range 0 to 80). A total score of 33 or higher was taken to indicate probable 174 

PTSD, based on previous evaluations of the PCL-5 in military populations (25). The PCL-5 was 175 

used in preference to the PCL-M (military version) as the questions are not restricted to military-176 

related trauma. The PCL-5 has also been validated for use in military populations (25). In our 177 

sample, one father was missing a single data item on the PCL-5, which was imputed with a zero. 178 

Following this, internal consistency was excellent on the PCL-5, Cronbach’s α = 0.95. 179 

For statistical analyses, a composite variable of depression and PTSD was generated. This binary 180 

variable indicated the presence of probable depression or PTSD, versus no depression or PTSD.  181 

Family functioning 182 

Family functioning was assessed using the self-report McMaster Family Assessment Device 183 

(FAD) (26). The FAD was completed during the home visit, but non-resident mothers who were 184 

not present during the home visit could complete the FAD online. Each family member rated 185 

how well 60 items (some of which are reverse scored) described their family on a Likert scale 186 

(strongly agree, agree, disagree, strongly disagree). After reverse scoring, missing items were 187 

imputed with a score of one if three or fewer items were missing (if more items were missing, 188 

imputation was not carried out). Across all 314 FAD questionnaires which were completed as 189 

part of this study by fathers, mothers and adolescents, 11 (3.5%) were missing a single FAD 190 

item, and eight (2.6%) were missing two FAD items; these items were therefore imputed with a 191 



11 
 

one. A further three (1.0%) had 11 or more missing FAD items which were therefore left as 192 

missing.  193 

FAD subscales were then scored for each individual by taking the mean average across items 194 

capturing general family functioning (12 items), problem solving (six items), communication 195 

(nine items), roles (11 items), affective responsiveness (six items), affective involvement (seven 196 

items), and behaviour control (nine items). Finally, we took mean average scores on the resulting 197 

subscales across all available informants for each family. Higher scores indicate more 198 

problematic family functioning, and can be further interpreted using cut-off scores recommended 199 

by Miller et al. (27), where subscale scores meeting or exceeding the subscale cut-off value can 200 

be considered indicative of unhealthy functioning in that area. Among the families included in 201 

our analysis, the number of family members who completed the FAD ranged between two and 202 

five (median = 3, interquartile range = 2 to 3). The FAD has been shown to have good 203 

psychometric properties, and the general family functioning scale has previously been used in 204 

military populations (27, 28). Following imputation of missing items, and across all family 205 

members, internal consistency was modest to excellent for each subscale, ranging from 206 

Cronbach’s α = 0.67 (behaviour control) to Cronbach’s α = 0.88 (general family functioning). 207 

Adolescent mental health disorders 208 

Adolescents’ emotional and behavioural well-being was assessed using the Development & 209 

Well-Being Assessment (DAWBA), a structured diagnostic assessment covering all major 210 

mental health diagnoses in the 2010 edition of ICD-10 (29, 30). The DAWBA was completed 211 

online by participating fathers, mothers, step-mothers and adolescents. A clinician then reviewed 212 

responses in combination with computer-generated probability scores to decide likely diagnoses 213 

for each adolescent (part of the clinician’s role in this process is deciding how to balance 214 
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information from multiple sources which might sometimes be conflicting). The DAWBA has 215 

been shown to have good validity and inter-rater reliability (30, 31). Three binary variables were 216 

generated, one indicating whether or not adolescents met criteria for any ICD-10 mental health 217 

disorder, and two composite variables indicating whether or not adolescents met criteria for an 218 

internalising disorder, and for a neurodevelopmental, externalising or other mental health 219 

disorder (see Supplementary Table 2 for groupings). 220 

Covariates 221 

Sociodemographic and military factors were also considered. Adolescent age and gender were 222 

collected as part of the current study. Paternal engagement type (Regular/Reserve) and service 223 

(Army/Royal Air Force/Naval Services) were collected from Phase 1 of the [PLACE NAME 224 

REDACTED FOR MANUSCRIPT BLINDING] Health and Wellbeing cohort (32). Paternal age, 225 

relationship status (in a relationship/single), serving status (serving/ex-service), rank 226 

(commissioned officer/other) and deployment status (Iraq or Afghanistan/neither) were collected 227 

from Phase 3 of the [PLACE NAME REDACTED FOR MANUSCRIPT BLINDING] Health 228 

and Wellbeing cohort (33), and supplemented from KIDS if missing from Phase 3.  229 

Statistical analyses 230 

Linear regression analyses were conducted to examine the associations between probable 231 

paternal PTSD or depression and each family functioning subscale. Logistic regression analyses 232 

were conducted to examine the association between probable paternal PTSD or depression and 233 

adolescent mental health disorders, accounting for clustering within families using cluster-robust 234 

standard errors (this was not necessary for analyses of family functioning, as only one FAD score 235 
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per family was used) (34). Models were adjusted for sociodemographic covariates, then 236 

additionally for military covariates.  237 

In a set of sensitivity analyses, we repeated these analyses twice with PTSD and depression 238 

considered separately and as continuous total scores in separate regressions. PTSD scores were 239 

scaled so that the resulting regression coefficients represent a 15 point difference on the PCL-5, 240 

and depression scores were scaled so that the resulting regression coefficients represent a 5 point 241 

difference on the PHQ-9, these having been proposed as clinically meaningful differences in 242 

previous literature (35, 36). We also stratified our main analysis of adolescent mental health 243 

disorders by adolescent gender, although it should be noted that the cell sizes for stratified 244 

analyses were small. 245 

Complete case analyses were conducted. Statistical significance was defined as p<0.05. Analyses 246 

were conducted using Stata version 18.0. 247 

RESULTS 248 

Descriptive statistics 249 

In total, n=105 fathers and their n=137 adolescents had complete data available for analysis 250 

(Supplementary Figure 1, Supplementary Table 3). The characteristics of included fathers are 251 

summarised in Table 1. Of the n=105 included fathers, the majority served as regulars (n=88, 252 

83.8%), in ranks other than commissioned officers (n=71, 67.6%), and in the Army (n=67, 253 

63.8%). Most were in a relationship (n=96, 91.4%). Over a third of fathers met criteria for either 254 

probable PTSD or depression (n=41, 39.1%). All fathers who met criteria for probable PTSD 255 

also met criteria for any depression.  256 
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On average, the included families scored in the healthy range for all family functioning subscales 257 

(Table 2), and scores on the subscales were very highly correlated (Supplementary Table 4). 258 

Characteristics of the n=137 included adolescents are summarised in Table 3. Over a third of 259 

included adolescents met criteria for a mental health disorder (n=51, 37.3%). 260 

[Table 1] 261 

[Table 2] 262 

[Table 3] 263 

Associations between probable paternal PTSD or depression and family functioning 264 

There was evidence that probable paternal PTSD or depression was associated with worse 265 

general family functioning (b=0.21, 95% CI=0.07 to 0.35, p=0.003). This association remained 266 

after adjusting for sociodemographic characteristics and military factors (Table 4). However, the 267 

average general family functioning score among families where the father met criteria for 268 

probable PTSD or depression still did not meet the cut-off for unhealthy functioning. 269 

Analyses of the remaining family functioning subscales indicated that probable paternal PTSD or 270 

depression was associated with worse scores on problem solving (b=0.15, 95% CI=0.03 to 0.26, 271 

p=0.017), communication (b=0.16, 95% CI=0.05 to 0.28, p=0.007), roles (b=0.13, 95% CI=0.03 272 

to 0.24, p=0.012), and affective responsiveness (b=0.15, 95% CI=0.00 to 0.31, p=0.048) 273 

subscales. These associations remained after adjusting for sociodemographic characteristics and 274 

military factors. However, of these, the average score among families where the father met 275 

criteria for probable PTSD or depression only met or exceeded the cut-off for unhealthy 276 

functioning on the communication subscale. Using this cut-off, 58.5% of families where the 277 
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father met criteria for probable PTSD or depression had unhealthy communication (compared to 278 

32.8% in the comparison group). 279 

[Table 4] 280 

Our sensitivity analyses considering paternal PTSD and depression separately as continuous total 281 

scores showed further evidence for both PTSD and depression symptoms being significantly 282 

associated with worse general family functioning, including after adjustment for 283 

sociodemographic and military covariates (Table 5). Depression scores were likewise 284 

significantly associated with worse family functioning on all remaining subscales, whereas 285 

following adjustment for sociodemographic and military covariates, PTSD scores were only 286 

significantly associated with worse scores on communication, roles, and affective responsiveness 287 

subscales.  288 

[Table 5] 289 

Associations between probable paternal PTSD or depression and adolescent mental health 290 

disorders 291 

Probable paternal PTSD or depression was associated with adolescents meeting criteria for any 292 

mental health disorder (OR=2.30, 95% CI=1.10-4.81, p=0.027) (Table 4). Although this 293 

association was no longer statistically significant after adjusting for sociodemographic 294 

characteristics and military factors, the direction and strength of the association remained similar.  295 

A similar pattern of results emerged when focusing our analysis on adolescent internalising 296 

disorders. Probable paternal PTSD or depression was associated with adolescent internalising 297 

disorders (OR=2.21, 95% CI=1.04 to 4.71, p=0.040), and while this association was no longer 298 

statistically significant after adjusting for sociodemographic characteristics and military factors, 299 
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the strength and direction of the association remained similar. However, evidence for an 300 

association between probable paternal PTSD or depression and adolescent neurodevelopmental, 301 

externalising or other mental health disorder was weaker.  302 

Stratifying by adolescent gender suggested that the association between probable paternal PTSD 303 

or depression and any adolescent mental health disorder was stronger among adolescent boys 304 

(OR=3.23, 95% CI=1.18 to 8.85, p=0.023) than among adolescent girls (OR=1.58, 95% CI=0.52 305 

to 4.82, p=0.425). However, it should be noted that sample sizes following stratification were 306 

small (Supplementary Table 5).  307 

Our sensitivity analyses considering paternal PTSD and depression separately as continuous total 308 

scores suggested that higher paternal depression scores were associated with increased odds for 309 

mental health disorders in adolescent offspring, particularly internalising disorders. Odds ratios 310 

remained similar, but no longer statistically significant, after adjusting for sociodemographic and 311 

military covariates. Furthermore, neither the unadjusted nor adjusted associations between 312 

paternal PTSD scores and adolescent mental health were statistically significant (Table 6). 313 

[Table 6] 314 

DISCUSSION 315 

The aims of this study were to investigate whether UK military families whose fathers met 316 

criteria for probable PTSD or depression are at increased risk of impaired family functioning and 317 

of adolescent mental health disorders. We found strong evidence for an association between 318 

probable paternal PTSD or depression and impaired family functioning, particularly on the 319 

communication subscale of the Family Assessment Device. There was also some evidence for an 320 
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association between probable paternal PTSD or depression and adolescent mental health 321 

disorder, particularly internalising disorders, and particularly among adolescent boys. 322 

Our finding that probable paternal PTSD or depression is associated with family functioning is 323 

consistent with previous military studies which have investigated similar associations (3-6). For 324 

our probable paternal PTSD or depression exposure, and for our continuous PTSD score 325 

exposure, we found negative and statistically significant associations with all family functioning 326 

subscales other than affective involvement and behavioural control; two previous studies which 327 

used the FAD found paternal PTSD to be significantly associated with all subscales other than 328 

roles and behaviour control (4, 5). Our finding that paternal PTSD or depression was particularly 329 

associated with communication is of interest. During depressive episodes, individuals often 330 

experience reduced energy, activity, and capacity for interest and enjoyment (29). Taken 331 

together, these symptoms might reduce paternal engagement in family behaviours which are 332 

captured by the communication subscale. This possibility would benefit from further research. 333 

Our findings are somewhat consistent with previous studies which have demonstrated 334 

associations between paternal mental health and offspring mental health in military families (11-335 

13). We found some evidence for associations between probable paternal PTSD or depression 336 

and adolescent mental health disorders, but these associations were no longer statistically 337 

significant after adjusting for sociodemographic and military covariates (although the magnitude 338 

of odds ratios remained similar). Our sensitivity analyses suggested that these associations were 339 

perhaps being driven by paternal depression symptoms in our sample, rather than by PTSD 340 

symptoms, but larger studies would be needed to confirm this with improved statistical power. 341 

Our findings stratifying by adolescent gender are especially likely to be underpowered, but 342 
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tentatively suggest stronger associations for adolescent boys – this would also need to be 343 

investigated in further studies.   344 

Possible mechanisms in the relationship between paternal and offspring mental wellbeing have 345 

been explored, with reviews implicating genetic processes, parenting, and the home environment 346 

in the transmission of risk (37, 38). Maternal mental health has also been proposed as a factor on 347 

the pathway between paternal and adolescent mental health (37), and could therefore be 348 

investigated in future studies. Military families may additionally experience a range of stressors 349 

which could increase risk for mental health disorders, like relocation and parental physical 350 

trauma, as well as protective factors, such as strong community connections which could foster 351 

parental resiliency and positive family functioning in military families (39). With family 352 

functioning potentially playing a role in the relationship between paternal and adolescent mental 353 

health, these relationships warrant further study in a military population.  354 

Strengths and limitations 355 

To our knowledge, this is the first UK-based study to examine the association between paternal 356 

and adolescent mental health in military families using a robust clinical measure to gather 357 

diagnostic data from multiple informants on adolescent mental health. This ensured that the 358 

adolescent mental health data used is both reliable and clinically relevant (30).  359 

Our sample size had a number of implications for our study. First, to increase statistical power, 360 

our main analysis focused on a composite of ‘probable’ PTSD and ‘any’ depression, largely 361 

because cell sizes were not sufficient to examine probable PTSD separately. However, our 362 

supplementary analyses using continuous measures of PTSD and depression add more detailed 363 

findings for each separate set of symptoms. Second, caution is warranted in adjusting for large 364 
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numbers of covariates where sample sizes are small. However, we equally found it important to 365 

adjust for sociodemographic and military covariates which could play an important role in family 366 

functioning and adolescent mental health. Finally, small sample sizes can limit the external 367 

generalisability of findings. Nonetheless, our sample originated from a representative, random 368 

cohort of the UK military (18, 19).  369 

We relied on fathers providing consent to contact and recruit mothers and adolescents. 370 

Therefore, recruitment may have selected for intact or well-functioning families. The extent of 371 

contact between participating fathers and adolescents was also unknown, so it is possible that 372 

fathers and adolescents who lived separately with other spouses or children completed the FAD 373 

with different family units in mind. However, given that the FAD was collected during home 374 

visits at which the father and adolescent were both present, it remains likely that they took their 375 

shared family environment into consideration. Importantly, we used family functioning data 376 

from multiple informants to increase validity (40), and took an average across these informants 377 

to ensure that the perspective of each family member was given equal weight in analysis. Family 378 

functioning scores sometimes vary between family members (41), so future studies might further 379 

investigate whether paternal mental health is associated with family functioning as perceived by 380 

different family members. 381 

Conclusion  382 

In summary, we found evidence to suggest that probable paternal PTSD or depression is 383 

associated with adolescent mental health disorders in military families, particularly internalising 384 

disorders, and particularly among boys. Probable paternal PTSD or depression was also 385 

associated with worse family functioning, particularly on the communication subscale. The 386 

prevalence of mental health disorders in the UK military is generally low (1), but this study 387 



20 
 

highlights the continued importance of supporting service personnel with their mental health, and 388 

of extending that support to families and adolescent offspring.   389 
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Table 1: Characteristics of fathers included in the study (n=105).  499 

Characteristic Frequency % 

Age (years), mean and 95% confidence interval 44.5 (43.3-45.6) 

Relationship status   

Single 9 8.6% 

In a relationship 96 91.4% 

Serving status   

Serving 55 52.4% 

Ex-Service 50 47.6% 

Engagement type   

Regular 88 83.8% 

Reserve 17 16.2% 

Service   

Army 67 63.8% 

Royal Air Force 23 21.9% 

Naval Services 15 14.3% 

Rank   

Commissioned Officer 34 32.4% 

Other ranks 71 67.6% 

Deployment status   

Iraq or Afghanistan 77 73.3% 

Neither 28 26.7% 

Mental health – categorical variables   

Probable PTSD 11 10.5% 

Any depression 41 39.1% 

Probable PTSD or depression 41 39.1% 

Mental health – continuous variables   

PTSD score, median and interquartile range 12 (5-21) 

Depression score, median and interquartile range 3 (1-7) 

  500 
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Table 2: Descriptive statistics of family functioning (n=105) (higher scores indicate worse 501 
family functioning). 502 

Family functioning (FAD) 

(cut-off scores for unhealthy 

functioning in parentheses) 

Mean 95% CI 

General family functioning (2.0) 1.84 1.77-1.91 

Problem solving (2.2) 1.98 1.92-2.04 

Communication (2.2) 2.13 2.07-2.18 

Roles (2.3) 2.14 2.09-2.19 

Affective responsiveness (2.2) 2.06 1.98-2.13 

Affective involvement (2.1) 2.04 1.97-2.11 

Behaviour control (1.9) 1.74 1.69-1.79 

  503 
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Table 3: Characteristics of adolescents included in the study (n=137). 504 

Characteristic Frequency % 

Age (years), mean and 95% confidence interval 13.9 (13.6-14.2) 

Gender   

Male 75 54.7% 

Female 62 45.3% 

Mental health    

Any mental health disorder 51 37.2% 

Internalising disorder 37 27.0% 

Neurodevelopmental, externalising or 

other mental health disorder 
23 16.8% 

  505 
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Table 4: Associations between probable paternal PTSD or depression, family functioning, and 506 
adolescent mental health disorders.  507 

Family functioning 

outcome (cut-off scores for 

unhealthy functioning in 

parentheses) 

(n=105) 

No paternal 

PTSD or 

depression, 

mean (95% 

CI) 

Probable 

paternal 

PTSD or 

depression, 

mean (95% 

CI) 

Unadjusted 

b (95% CI) 
p 

Adjusted b 1 

(95% CI) 
p 

Adjusted b 2 

(95% CI) 
p 

General family functioning 

(2.0) 

1.75  

(1.67-1.84) 

1.96  

(1.85-2.08) 

0.21 

(0.07-0.35) 
0.003 

0.24 

(0.11-0.37) 
<0.001 

0.22 

(0.09-0.35) 
0.002 

Problem solving (2.2) 
1.92 

(1.85-2.00) 

2.07 

(1.97-2.16) 

0.15 

(0.03-0.26) 
0.017 

0.15 

(0.04-0.27) 
0.011 

0.14 

(0.02-0.27) 
0.023 

Communication (2.2) 
2.06 

(1.99-2.14) 

2.22 

(2.13-2.31) 

0.16 

(0.05-0.28) 
0.007 

0.17 

(0.06-0.28) 
0.003 

0.16 

(0.04-0.28) 
0.008 

Roles (2.3) 
2.09 

(2.03-2.14) 

2.22 

(2.13-2.31) 

0.13 

(0.03-0.24) 
0.012 

0.14 

(0.04-0.25) 
0.006 

0.13 

(0.02-0.24) 
0.017 

Affective responsiveness 

(2.2) 

2.00 

(1.91-2.09) 

2.15 

(2.02-2.28) 

0.15 

(0.00-0.31) 
0.048 

0.18 

(0.04-0.32) 
0.012 

0.15 

(0.00-0.29) 
0.047 

Affective involvement (2.1) 
2.00 

(1.91-2.09) 

2.10 

(1.99-2.21) 

0.10 

(-0.04-0.24) 
0.153 

0.14 

(0.01-0.27) 
0.035 

0.13 

(-0.01-0.27) 
0.065 

Behaviour control (1.9) 
1.70 

(1.65-1.76) 

1.80 

(1.70-1.90) 

0.09 

(-0.01-0.20) 
0.074 

0.11 

(0.00-0.21) 
0.042 

0.08 

(-0.02-0.18) 
0.136 

Adolescent mental health 

outcome 

(n=137) 

No paternal 

PTSD or 

depression, 

n (%)  

Probable 

paternal 

PTSD or 

depression, 

n (%)  

Unadjusted 

OR (95% 

CI)  

p 

Adjusted 

OR 1 

(95% CI) 

p 

Adjusted 

OR 2 

(95% CI) 

p 

Any mental health disorder          

No 62 (69.7%) 24 (50.0%) Reference - Reference - Reference - 

Yes 27 (30.3%) 24 (50.0%) 
2.30 

(1.10-4.81) 
0.027 

2.13 

(0.97-4.67) 
0.059 

1.81 

(0.79-4.14) 
0.157 

Internalising disorder         

No 70 (78.7%) 30 (62.5%) Reference - Reference - Reference - 

Yes 19 (21.4%) 18 (37.5%) 
2.21 

(1.04-4.71) 
0.040 

2.24 

(0.96-5.24) 
0.063 

1.98 

(0.81-4.84) 
0.135 

Neurodevelopmental, 

externalising or other mental 

health disorder 

        

No 77 (86.5%) 37 (77.1%) Reference - Reference - Reference - 

Yes 12 (13.5%) 11 (22.9%) 
1.91 

(0.75-4.85) 
0.175 

1.65 

(0.62-4.42) 
0.315 

1.47 

(0.51-4.24) 
0.472 

Abbreviations: b=unstandardised regression coefficient, OR=Odds Ratio, CI=Confidence 508 
Interval 509 
1 Adjusted for sociodemographic characteristics (paternal age, paternal relationship status, 510 
adolescent age, adolescent gender) 511 
2 Adjusted for sociodemographic characteristics (paternal age, paternal relationship status, 512 
adolescent age, adolescent gender) and for military factors (serving status, engagement type, 513 

service, rank, deployment status)  514 
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Table 5: Associations between paternal PTSD score, paternal depression score, and family 515 

functioning, n=105. 516 

Exposure: paternal PTSD 

score 

Unadjusted b 

(95% CI) 
p 

Adjusted b 1 

(95% CI) 
p 

Adjusted b 2 

(95% CI) 
p 

General family functioning  
0.12  

(0.05 to 0.19) 
0.001 

0.12  

(0.06 to 0.19) 
<0.001 

0.13 

(0.05 to 0.21) 
0.002 

Problem solving  
0.07  

(0.00 to 0.13) 
0.037 

0.07  

(0.01 to 0.13) 
0.024 

0.07  

(-0.00 to 0.14) 
0.056 

Communication  
0.07  

(0.01 to 0.13) 
0.027 

0.07  

(0.01 to 0.13) 
0.016 

0.07  

(0.00 to 0.14) 
0.048 

Roles  
0.06  

(0.01 to 0.12) 
0.018 

0.07  

(0.02 to 0.12) 
0.011 

0.07  

(0.00 to 0.13) 
0.040 

Affective responsiveness  
0.10  

(0.02 to 0.17) 
0.013 

0.10  

(0.03 to 0.17) 
0.004 

0.09  

(0.01 to 0.17) 
0.038 

Affective involvement  
0.06  

(-0.01 to 0.13) 
0.092 

0.07  

(0.00 to 0.13) 
0.047 

0.07  

(-0.01 to 0.15) 
0.090 

Behaviour control  
0.06  

(0.01 to 0.12) 
0.016 

0.07  

(0.02 to 0.12) 
0.010 

0.05  

(-0.01 to 0.11) 
0.083 

Exposure: paternal depression 

score 

Unadjusted b 

(95% CI) 
p 

Adjusted b 1 

(95% CI) 
p 

Adjusted b 2 

(95% CI) 
p 

General family functioning  
0.13  

(0.07 to 0.19) 
<0.001 

0.14  

(0.08 to 0.20) 
<0.001 

0.14  

(0.08 to 0.21) 
<0.001 

Problem solving  
0.08  

(0.02 to 0.13) 
0.005 

0.08  

(0.03 to 0.14) 
0.003 

0.08  

(0.02 to 0.14) 
0.007 

Communication 
0.09  

(0.03 to 0.14) 
0.002 

0.09  

(0.04 to 0.14) 
0.001 

0.09  

(0.04 to 0.15) 
0.002 

Roles  
0.08  

(0.03 to 0.12) 
0.002 

0.08  

(0.03 to 0.13) 
0.001 

0.08  

(0.03 to 0.13) 
0.002 

Affective responsiveness  
0.09  

(0.02 to 0.16) 
0.010 

0.10  

(0.04 to 0.17) 
0.001 

0.09  

(0.02 to 0.16) 
0.016 

Affective involvement  
0.07  

(0.00 to 0.13) 
0.038 

0.08  

(0.02 to 0.14) 
0.007 

0.08  

(0.02 to 0.15) 
0.015 

Behaviour control  
0.07  

(0.03 to 0.12) 
0.003 

0.08  

(0.03 to 0.12) 
0.001 

0.07  

(0.02 to 0.12) 
0.008 

Abbreviations: b=unstandardised regression coefficient, CI=Confidence Interval 517 
Note: PTSD score has been scaled to represent a 15 point change on the PCL-5, and depression 518 
score has been scaled to represent a 5 point change on the PHQ-9. 519 
1 Adjusted for sociodemographic characteristics (paternal age, paternal relationship status, 520 
adolescent age, adolescent gender) 521 
2 Adjusted for sociodemographic characteristics (paternal age, paternal relationship status, 522 
adolescent age, adolescent gender) and for military factors (serving status, engagement type, 523 
service, rank, deployment status)  524 
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Table 6: Associations between paternal PTSD score, paternal depression score, and adolescent 525 

mental health, n=137. 526 

Exposure: paternal 

PTSD score 

Mean paternal 

PTSD score 

(SD) 

Unadjusted OR 

(95% CI)  
p 

Adjusted OR 1 

(95% CI) 
p 

Adjusted OR 2 

(95% CI) 
p 

Any mental health 

disorder  

 
      

No 12.8 (12.5) Reference - Reference - Reference - 

Yes 16.8 (17.0) 1.32 (0.92 to 1.91) 0.136 1.29 (0.86 to 1.92) 0.219 1.07 (0.70 to 1.65) 0.755 

Internalising disorder        

No 13.7 (14.0) Reference - Reference - Reference - 

Yes 15.9 (15.7) 1.16 (0.86 to 1.58) 0.337 1.15 (0.78 to 1.71) 0.474 0.98 (0.65 to 1.48) 0.922 

Neurodevelopmental, 

externalising or other 

mental health disorder 

 

      

No 13.3 (12.7) Reference - Reference - Reference - 

Yes 19.2 (20.8) 1.43 (0.91 to 2.27) 0.125 1.40 (0.89 to 2.21) 0.149 1.36 (0.80 to 2.33) 0.256 

Exposure: paternal 

depression score 

Mean paternal 

depression 

score (SD) 

Unadjusted OR 

(95% CI)  
p 

Adjusted OR 1 

(95% CI) 
p 

Adjusted OR 2 

(95% CI) 
p 

Any mental health 

disorder  

 
      

No 3.93 (4.43) Reference - Reference - Reference - 

Yes 5.82 (5.80) 1.45 (1.01 to 2.08) 0.046 1.41 (0.95 to 2.09) 0.086 1.26 (0.84 to 1.90) 0.264 

Internalising disorder        

No 4.13 (4.75) Reference - Reference - Reference - 

Yes 6.00 (5.62) 1.41 (1.03 to 1.91) 0.031 1.43 (0.95 to 2.15) 0.082 1.33 (0.87 to 2.04) 0.191 

Neurodevelopmental, 

externalising or other 

mental health disorder 

 

      

No 4.32 (4.68) Reference - Reference - Reference - 

Yes 6.17 (6.47) 1.37 (0.86 to 2.18) 0.184 1.31 (0.83 to 2.08) 0.240 1.24 (0.75 to 2.04) 0.406 

Abbreviations: OR=Odds Ratio, CI=Confidence Interval, SD=Standard Deviation. 527 
Note: PTSD score has been scaled to represent a 15 point change on the PCL-5, and depression 528 

score has been scaled to represent a 5 point change on the PHQ-9. 529 
1 Adjusted for sociodemographic characteristics (paternal age, paternal relationship status, 530 
adolescent age, adolescent gender) 531 
2 Adjusted for sociodemographic characteristics (paternal age, paternal relationship status, 532 

adolescent age, adolescent gender) and for military factors (serving status, engagement type, 533 

service, rank, deployment status) 534 


