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A B S T R A C T   

Background:  Evidence on risk factors of birth-related posttraumatic stress disorder (PTSD) symptoms in mothers 
is increasing, whereas fathers are less examined. This study aims to determine differential predictors of PTSD 
symptoms in mothers and fathers. 
Methods:  Data derive from the DREAM study, including 1,146 mothers and 828 fathers. We assessed mental 
health, work, and sociodemographic factors during pregnancy, pregnancy- and birth-related factors, and birth- 
related PTSD symptoms using the Impact of Event Scale-Revised 8 weeks postpartum. Structural equation 
models were estimated to examine associations between predictors and latent factors of PTSD symptoms for 
mothers and fathers simultaneously. Scaled chi-square difference tests were used to investigate differences be-
tween both groups in predictors. 
Results:  Clinically relevant birth-related PTSD symptoms were found in 2.3% of mothers and 0.7% of fathers. 
Depressive and anxiety symptoms, pregnancy complications, and poorer subjective birth experience predicted 
PTSD symptoms in both groups. Additionally, lower support during birth and an unplanned cesarean section 
predicted PTSD symptoms in mothers, whereas lower job satisfaction, higher job burden, being first-time father, 
lower education, and mothers’ lower support during birth were predictors for fathers. We found significant 
differences between groups regarding job burden during pregnancy, support during birth, and an unplanned 
cesarean section. 
Limitations:  Generalization of findings might be limited by self-selection bias and some systematic dropout. 
Conclusions:  Our results suggest differential predictors of PTSD symptoms in mothers and fathers. For fathers, 
less examined factors such as work factors may be important. Identifying differential risk factors may lead to 
customized prevention and treatment offers.   

1. Introduction 

While childbirth represents a positive experience for most mothers 
and fathers, it can also potentially be traumatic when birth is experi-
enced as threatening the health of the mother or the child. Conse-
quently, parents can suffer from birth-related posttraumatic stress 
disorder (PTSD) including symptoms of intrusion, avoidance, hyper-
arousal, and negative alterations in cognitions and mood (American 
Psychiatric Association, 2013). 

In their recent systematic review and meta-analysis, Yildiz et al. 
(2017) found that during the first year postpartum 5.9% of women met 
diagnostic criteria for birth-related PTSD. Being a significant public 
health issue (Bauer et al., 2014), maternal birth-related PTSD has 
negative implications for health and relations of the whole family (Cook 
et al., 2018; Garthus-Niegel et al., 2017; Garthus-Niegel et al., 2018a; 
Garthus-Niegel et al., 2018b). 

Fathers have been widely neglected in this research area. However, 
nowadays most fathers accompany women at childbirth (Redshaw and 
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Henderson, 2013; Xue et al., 2018) which can be traumatic if they are 
perceiving that mother or child are in danger during birth (American 
Psychiatric Association, 2013). First studies found that 0-5% of fathers 
suffer from birth-related PTSD (Ayers et al., 2007; Bradley et al., 2008; 
Skari et al., 2002; Zerach and Magal, 2016a, 2016b). It can be assumed 
that fathers are affected more seldom than mothers and exhibit lower 
symptom levels (Bradley et al., 2008; Iles et al., 2011; Skari et al., 2002) 
but opposite findings exist (Ayers et al., 2007). However, comparability 
of estimates is limited by study heterogeneity. 

The most recent etiological model of birth-related PTSD is the evi-
dence based diathesis-stress model (Ayers, 2004; Ayers et al., 2016). The 
authors propose that prepartum vulnerability factors interact with risk 
factors during childbirth and thus affect appraisal of birth. Hence, 
women may perceive childbirth as traumatic and develop PTSD symp-
toms. Postpartum factors can lead to maintenance of symptoms (Ayers, 
2004; Ayers et al., 2016). In their meta-analysis, Ayers et al. (2016) 
identified factors that showed the strongest associations with maternal 
birth-related PTSD: vulnerability factors include depression in pregnancy, 
fear of childbirth, pregnancy complications, and former PTSD or psy-
chological problems; risk factors during birth refer to birth experience, 
operative birth, low support, and dissociation; postpartum factors 
comprise comorbid psychological symptoms, stress, and low coping. 
Previous research supports the notion that subjective birth factors, such 
as birth experience, are of greater importance than objective birth fac-
tors (Dekel et al., 2017; Garthus-Niegel et al., 2013). 

The few studies on risk factors of birth-related PTSD in fathers are 
limited to small- to medium-sized samples and vary in time of mea-
surement (Ayers et al., 2007; Bradley et al., 2008; Iles et al., 2011; 
Johnson, 2002). As in mothers, the majority of literature suggests that 
also in fathers the subjective birth experience is more important than 
objective birth factors (Bradley et al., 2008; Zerach and Magal, 2016b). 
Other associated factors include feeling pressured to attend childbirth 
and not being supportive during birth (Johnson, 2002), trait anxiety, 
unplanned pregnancy, feeling less prepared, more distressed and less 
confident (Bradley et al., 2008), being first-time father and lower age 
(Iles et al., 2011), lower education (Zerach and Magal, 2016b), and prior 
PTSD symptoms (Zerach and Magal, 2016a, 2016b). More research on 
fathers is needed, particularly in comparison to mothers as to our 
knowledge, only two studies from the UK included both mothers and 
fathers finding little evidence of differential effects (Ayers et al., 2007; 
Iles et al., 2011). However, one of this studies was limited to a rather 
small sample and cross-sectional design (Ayers et al., 2007), while the 
other study had a moderate sample size and longitudinal design, but did 
not investigate the role of birth-related factors (Iles et al., 2011). 

Interestingly, the role of work factors for birth-related PTSD has 
received little consideration in studies of both mothers and fathers 
although work is affected by many changes in the transition to parent-
hood. Recent studies found that high job burden, low job satisfaction, 
precarious working conditions, and psychosocial work stress during 
pregnancy were related to maternal postpartum depression (Karl et al., 
2020; Schaber et al., 2020). In terms of birth-related PTSD, an Iranian 
study found that working mothers were at higher risk than housekeeping 
mothers (Shaban et al., 2013). Another study found that maternal 
employment and paternal unemployment were linked to more PTSD 
symptoms in mothers but not in fathers (Tofighi Naeem et al., 2019). 
Thus, more research on the role of work factors is needed. In that regard, 
job satisfaction and job burden are of special interest because those 
factors can be considered as indicators of either positive or negative 
aspects of work (DIN-Normenausschuss Ergonomie [NAErg], 2016; 
Schnorpfeil et al., 2003) and were found to be linked to maternal peri-
partum mental health; for more information see Schaber et al. (2020). 

Altogether, it can be concluded that a growing number of studies 
have provided insights into prevalence and risk factors for mothers 
whereas determinants in fathers are much less investigated. Moreover, 
group comparisons are rare and, in all studies, work factors have been 
considered insufficiently. 

Therefore, this study aims at examining the prospective associations 
of prepartum (including rarely examined work factors) and peripartum 
factors with birth-related PTSD symptoms in mothers and fathers 8 
weeks postpartum. Moreover, potential differences between maternal 
and paternal predictors will be identified. 

2. Methods 

2.1. Design 

Data are drawn from the Dresden Study on Parenting, Work, and 
Mental Health (DREAM; “DResdner Studie zu Elternschaft, Arbeit und 
Mentaler Gesundheit”), a prospective cohort study including a com-
munity sample of N = 3,865 parents, i.e., 2,230 mothers, 1,619 male 
partners, and 16 female partners, expecting a child in Dresden, Ger-
many. From June 2017 to the end of 2020, expectant mothers and their 
partners have been recruited during pregnancy mainly at birth infor-
mation evenings in obstetrical clinics and in midwife practices. Inclusion 
criteria comprise a current pregnancy, being a resident in the area, and 
sufficient German skills. The DREAM study aims to examine the longi-
tudinal associations between parental work participation, role distri-
bution, stress factors, and how such factors affect perinatal outcomes 
and family mental and somatic health (Kress et al., 2019). Therefore, 
participants are asked to complete questionnaires at six time points: 
during late pregnancy (T1), 8 weeks after the anticipated birth date (T2), 
and 14 months (T3), 2 years (T4), 3 years (T5), and 4.5 years (T6) after 
birth. For this study, only data from T1 and T2 were used due to the 
study’s specific focus on the associations of prepartum and peripartum 
factors with PTSD symptoms closely after birth. The DREAM study has 
been approved by the Ethics Committee of the Faculty of Medicine of the 
Technische Universität Dresden (No: EK 278062015). All participants 
provided written informed consent. For details about the study, see 
Kress et al. (2019). 

2.2. Sample 

From June 2017 to August 2019, N = 2,546 individuals, n = 1,471 
mothers and n = 1,075 fathers, were enrolled in the DREAM study. For 
this study, parents were excluded if they had not returned any of the 
questionnaires, had not completed T1 or T2 in time, T2 had not been due 
yet, and in case of a stillborn child (for flowchart, see Fig. 1). Thus, we 
used data for n = 1,146 mothers and n = 828 fathers at T1 (i.e., 794 
couples). At T2, the final sample comprised n = 1,028 mothers and n =
698 fathers (i.e., 650 couples). The retention rate from T1 to T2 was 
88.8% for mothers and 82.7% for fathers. 

2.3. Measures 

Mental health, work, and sociodemographic factors were assessed 
during pregnancy (T1) while history of PTSD, pregnancy-related factors, 
birth-related factors, and birth-related PTSD symptoms were measured 8 
weeks after the anticipated birth date (T2). All variables were assessed 
for both groups except from pregnancy complications and some birth 
factors, which were based on maternal report and assigned to both 
partners. 

2.3.1. Birth-related PTSD symptoms 
Birth-related PTSD symptoms were measured 8 weeks postpartum 

using the German version of the Impact of Event Scale-Revised (IES-R; 
Maercker and Schützwohl, 1998). This 22-item self-rating scale mea-
sures symptoms of intrusion (7 items, e.g., “Pictures about childbirth 
popped into my mind”), avoidance (8 items, e.g., “I tried to remove 
childbirth from my memory”), and hyperarousal (7 items, e.g., “I felt 
irritable and angry”). Respondents were asked to evaluate how 
frequently they have been distressed by difficulties in relation to 
childbirth during the last seven days. Higher scores indicate more 
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pronounced birth-related PTSD symptoms. Cutoffs for clinically relevant 
PTSD have been reported previously for the English version of the IES-R 
(Creamer et al., 2003; Morina et al., 2013; Weiss and Marmar, 1996); 
however, in the German version of the IES-R, the response options from 
the original Impact of Event Scale (IES; Horowitz et al., 1979) have been 
retained. Thus, it is not appropriate to use the cutoffs of the English 
version of the IES-R for the German version. Therefore, to report prev-
alence rates in this study, the widespread cutoff ≥ 35 (Neal et al., 1994) 
for the original IES only including symptoms of intrusion and avoidance 
(but not hyperarousal) was used. The subscales intrusion (α = .75), 
avoidance (α = .74), and hyperarousal (α = .66) had all good re-
liabilities, albeit somewhat lower reliabilities compared to the ones re-
ported in validation studies in other populations (Creamer et al., 2003; 
Maercker and Schützwohl, 1998). 

2.3.2. Other mental health factors 
Depressive symptoms during pregnancy were assessed by the 

German version of the Edinburgh Postnatal Depression Scale (EPDS; 
Bergant et al., 1998; Cox et al., 1987), an established 10-item self-rating 
scale in the peripartum period. Mothers and fathers were asked about 
how much they agree to statements about their well-being (e.g., “I have 

felt sad or miserable“) during the last seven days. The total score ranges 
from 0 to 30 with a higher score indicating more depressive symptoms. A 
total score of ≥ 10 serves as a cutoff for a clinically relevant minor 
depression, a total score of ≥ 13 refers to a clinically relevant major 
depression in women (Bergant et al., 1998) and men (Matthey et al., 
2001). In this study, reliability was high (α = .83). 

Anxiety symptoms during pregnancy were assessed using the 
German version of the 10-item subscale anxiety of the Symptom 
Checklist-Revised (SCL-90-R; Derogatis, 1977; Franke and Derogatis, 
2002). The participants were asked how much they have been burdened 
by anxiety symptoms (e.g., “heart pounding or racing”) during the last 
seven days. The total score reaches from 0 to 40 with a higher score 
indicating more anxiety symptoms. There is no cutoff for clinically 
relevant anxiety symptoms so far (Franke and Derogatis, 2002). Reli-
ability in this sample was good (α = .75). 

History of PTSD was assessed by asking respondents whether they 
had received a diagnosis of PTSD at any time but with an onset before 
childbirth. 

2.3.3. Work factors 
Working status was measured as working full-time and working 

Fig. 1. Flow chart of participants. Participants were excluded from all analyses if they had not completed any of the questionnaires, T2 had not been due yet, and in 
case of a stillborn child. At T1 (during late pregnancy), data from participants not having completed the first questionnaire before childbirth or not at all was not 
used. At T2 (8 weeks after anticipated birth date), data from participants not having completed the second questionnaire within 24 weeks after childbirth or not at all 
was not used. 
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part-time prior to pregnancy (German National Cohort Consortium, 
2014). 

Job satisfaction and job burden during pregnancy were assessed 
with one five-point Likert scale item, each. Employed respondents were 
asked how satisfied they had been with their job (1 = very unsatisfied to 
5 = very satisfied) and how heavily they had been burdened by their job 
(1 = not burdened to 5 = very heavily burdened). Questions were derived 
from the German study called Bremer Initiative zur Stärkung frühkin-
dlicher Entwicklung. 

2.3.4. Pregnancy-related factors 
Pregnancy complications (ranging from 0 to 12) were reported by 

mothers based on the maternity records. Complications included for 
example bleedings or preeclampsia. An index of the number of preg-
nancy complications (0, 1, 2, and ≥ 3) was generated. 

2.3.5. Birth-related factors 
Preterm birth was defined by birth before the 37th week of 

gestation. 
Subjective birth experience was measured by a single question 

derived from the Akershus Birth Cohort Study (Garthus-Niegel et al., 
2013), “What was your overall experience of the birth?”, ranging from 
0 (very good) to 10 (extremely bad). 

Perceived support during birth was assessed by “To what degree 
did you feel taken care of yourself (your needs, wishes, and well-being) 
around the birth?” ranging from 0 (not at all) to 10 (completely), derived 
from the Akershus Birth Cohort Study (Garthus-Niegel et al., 2013). 

Duration of labor (time from onset of regular labor activity and 
opening of the cervix) was coded as usual (≤ 12 hours; 0) or long (> 12 
hours; 1). Unlikely high durations of labor (≥ 72 hours; n = 8) were 
coded as missing. 

Delivery mode was categorized into vaginal delivery, vaginal- 
assisted birth, planned cesarean section, and unplanned cesarean sec-
tion. In structural equation models, delivery mode was dummy coded 
with a vaginal delivery as the reference group. 

The occurrence of episiotomy was derived from maternal self- 
report. 

Maternal birth complications (ranging from 0 to 8), for example 
heavy bleedings or premature detachment of the placenta, were re-
ported by mothers. An index of the number of maternal birth compli-
cations (0, 1, 2, and ≥ 3) was generated. 

Mothers were asked about child birth complications (ranging from 
0 to 7) including, for example pathological heart sounds or transverse 
position. An index of the number of child birth complications (0, 1, 2, 
and ≥ 3) was generated. 

2.3.6. Sociodemographic factors 
Age, parity, and education were assessed. Regarding education, 

parents were categorized as having a lower (≤ 10 years; 0) or higher (>
10 years; 1) education. 

2.4. Data analysis 

Descriptive and attrition analyses were conducted by using IBM SPSS 
Statistics version 25.0. 

Structural equation modeling was carried out in lavaan 0.6-4 in R 
3.6.1 (Rosseel, 2012). Fit of the models was evaluated using the Root 
Mean Square Error of Approximation (RMSEA), the Comparative Fit 
Index (CFI), and the Tucker-Lewis Index (TLI). An RMSEA value of ≤ .06 
and CFI and TLI value of ≥ 0.95 indicate a good model fit (Hu and 
Bentler, 1999). Maximum likelihood estimation with robust (Huber--
White) standard errors was used (MLR; Rosseel, 2012). Proportion of 
missing data ranged from 0.0% (episiotomy and birth complications) to 
7.0% (duration of labor) for mothers and from 0.5% (depressive symp-
toms) to 6.2% (subjective birth experience) for fathers. Missing data 
were handled by full information maximum likelihood estimation 

(FIML; Schafer and Graham, 2002). 
Confirmatory factor analysis was used to build a latent factor for 

PTSD symptoms based on the sum scores of the subscales intrusion, 
avoidance, and hyperarousal for both groups. To test for measurement 
invariance, factor loadings were constrained to be equal between 
mothers and fathers. Error variances of identical subscales were allowed 
to correlate between mothers and fathers. Scaled chi-square difference 
tests were used to compare models. 

Then, a set of structural models concerning predictors of birth- 
related PTSD symptoms were estimated simultaneously for both 
groups. Maternal and paternal birth-related PTSD symptoms were 
regressed on both maternal and paternal predictors. To examine dif-
ferences in the predictors between mothers and fathers, a first model 
with only factor loadings constrained to be equal was compared to a 
second model with regression coefficients of the predictors constrained 
to be equal as well by using the scaled chi-square difference test. 

Most of the variables included in the study were measured by self- 
report, and associations between these variables may have been influ-
enced by common method biases (Podsakoff et al., 2003). We therefore 
conducted Harman’s single factor test to examine the potential influence 
of such biases on estimates of associations. Results showed that 14.96% 
of the total variance was extracted by one factor, which is considerably 
lower than the often used threshold of 50% (Podsakoff et al., 2003). The 
test therefore indicates that common method biases may not have 
influenced the results to a large degree. 

3. Results 

3.1. Attrition analyses 

Attrition analyses comparing those who dropped out at T2 with those 
who completed T2 were conducted for mothers and fathers separately. 
Regarding mothers, completers did not differ from non-completers in 
any study variable (p > .05). Regarding fathers, completers and non- 
completers differed only in education, with 62.5% (n = 85) having 
more than 10 years of education among those who dropped out 
compared to 71.2% (n = 481) among those who remained in the study at 
T2, χ2(1) = 4.02, p = .045. 

3.2. Descriptives 

Descriptive results are shown in Table 1. On average, participants 
completed T1 at gestational week 30.5 (SD = 6.0) and T2 8.9 weeks (SD 
= 2.4) postpartum. Expectant parents were mostly in a partnership, 
expecting their first child, had more than 10 years of education, and had 
been working full-time prior to pregnancy. Participants reported rather 
low levels of job burden and rather high levels of job satisfaction during 
pregnancy. 

On average, levels of depressive and anxiety symptoms were low 
during pregnancy. Using a cutoff by ≥ 10, 17.6% of expectant mothers 
and 9.0% of fathers were likely affected by clinically relevant symptoms 
of minor or major depression. Indicating symptoms of major depression 
(≥ 13), 7.1% of expectant mothers and 2.8% of fathers exceeded the 
cutoff. Only few mothers (2.9%) and fathers (0.3%) reported to ever 
have suffered from PTSD before childbirth. 

At T2 (see Table 1), n = 1,032 children (including 10 pairs of twins 
and 2 pairs of triplets) had been given birth. The vast majority of fathers 
had attended childbirth (n = 676, 97.5%). On average, mothers and 
fathers reported a rather positive subjective birth experience and high 
support during birth. 

Regarding birth-related PTSD symptoms, both mothers and fathers 
reported rather few symptoms of intrusion, avoidance, and hyper-
arousal. Maternal symptom levels were statistically significantly higher 
than paternal levels for both overall PTSD symptoms and the three PTSD 
subscales (p < .01). More mothers (2.3%) than fathers (0.7%) showed 
clinically relevant PTSD symptoms, χ2(1) = 6.11, p < .05. All fathers 
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exceeding the cutoff had attended childbirth. There was no couple with 
both mother and father showing clinically relevant PTSD symptoms. 

3.3. Confirmatory factor analysis 

Confirmatory factor analyses were conducted with a latent birth- 
related PTSD symptoms factor loading on the three subscales intru-
sion, avoidance, and hyperarousal for both mothers and fathers in one 
model. Model fit was good (RMSEA = .008, 90% CI [.000, .046], CFI =
0.999, TLI = 0.998). Results showed that the standardized factor load-
ings of hyperarousal were similarly high in mothers (.771) and fathers 
(.768), whereas factor loadings of intrusion and avoidance were some-
what higher in mothers (.546 and .542, respectively) than in fathers 
(.472 and .477, respectively). The latent factor showed a moderate 
correlation between mothers and fathers (r = .293, p < .01). 

Next, a new model was estimated where factor loadings were forced 
to be equal between mothers and fathers (see Fig. 2). The scaled chi- 
square difference test indicated no significant difference between the 
two models, Δχ2(2) = 1.41, p = .496, thereby supporting measurement 
invariance across mothers and fathers. 

3.4. Structural models 

A set of structural models was conducted for mothers and fathers 
simultaneously with factor loadings constrained to be equal in order to 
obtain measurement invariance. 

In Fig. 3, two examples of models with predictors of birth-related 
PTSD in both mothers and fathers, i.e., depressive symptoms during 
pregnancy and pregnancy complications, are shown. For predictors re-
ported by both parents separately (such as depressive symptoms), 
maternal and paternal birth-related PTSD were regressed on both 
maternal and paternal predictors (Panel a). For predictors reported by 
mothers only (such as pregnancy complications), both parents’ PTSD 
were regressed on this single predictor (Panel b). Model fit of all models 

Table 1 
Descriptive statistics for study variables of mothers and fathers.   

Mothers Fathers 
Sociodemographic factors (T1)   

Age in years, M (SD) 30.1 (4.0)  32.4 (5.0) 
Marital status, n (%) 

Married 
Unmarried 
Divorced 
Widowed 
Unknown  

486 
626 
30 
1 
2  

(42.4) 
(54.7) 
(2.6) 
(0.1) 
(0.2)  

367 
427 
30 
0 
0  

(44.6) 
(51.8) 
(3.6) 
(0.0) 
(0.0) 

Partnership, n (%) 
Yes 
No  

1,126 
15  

(98.7) 
(1.3)  

819 
2  

(99.8) 
(0.2) 

Number of childrena, n (%) 
0 
1 
2 
3 
4  

903 
200 
27 
6 
2  

(79.3) 
(17.6) 
(2.4) 
(0.5) 
(0.2)  

633 
137 
29 
5 
1  

(78.6) 
(17.0) 
(3.6) 
(0.6) 
(0.1) 

Paritya, n (%) 
Primiparous 
Multiparous  

903 
235  

(79.3) 
(20.7)  

633 
172  

(78.6) 
(21.4) 

Education, n (%) 
≤ 10 years 
> 10 years  

257 
887  

(22.5) 
(77.5)  

246 
566  

(30.3) 
(69.7) 

Work-factors (T1)     
Working full-time prior to pregnancy, n (%) 

No 
Yes  

414 
720  

(36.5) 
(63.5)  

144 
676  

(17.6) 
(82.4) 

Working part-time prior to pregnancy, n (%) 
No 
Yes  

878 
256  

(77.4) 
(22.6)  

761 
59  

(92.8) 
(7.2) 

Job satisfaction (1-5), M (SD) 3.5 (1.1) 3.7 (1.0) 
Job burden (1-5), M (SD) 2.6 (0.9) 2.7 (0.9) 
Mental health factors (T1/T2)   
EPDS: Depressive symptoms (0-30)b, M (SD) 5.7 (4.2) 4.0 (3.6) 
SCL-90-R: Anxiety symptoms (0-40)b, M (SD) 2.6 (3.1) 1.8 (2.6) 
History of PTSDc, n (%) 

No 
Yes  

971 
29  

(97.1) 
(2.9)  

682 
2  

(99.7) 
(0.3) 

Pregnancy-related factors (T2)     
Number of pregnancy complications, n (%) 

0 
1 
2 
≥ 3  

588 
302 
105 
33  

(57.2) 
(29.4) 
(10.2) 
(3.2)   

Birth-related factors (T2)     
Number of delivered children, n (%) 

One 
Twins 
Triplets  

1,006 
10 
2  

(98.8) 
(1.0) 
(0.2)   

Sex of child, n (%) 
Female 
Male  

511 
507  

(50.2) 
(49.8)   

Preterm birth, n (%) 
No 
Yes  

962 
55  

(94.6) 
(5.4)   

Place of birth, n (%) 
Obstetrical clinic 
Freestanding birth center 
Home birth  

957 
42 
13  

(94.6) 
(4.1) 
(1.3)   

Duration of labor, n (%) 
≤ 12 hours 
> 12 hours  

689 
267  

(72.1) 
(27.9)   

Mode of delivery, n (%) 
Vaginal birth (spontaneously or induced) 
Vaginal-assisted birth (forceps or vacuum 
extraction) 
Planned cesarean section 
Unplanned cesarean section  

747 
80 
72 
102  

(74.6) 
(8.0) 
(7.2) 
(10.2)   

Episiotomy, n (%) 
No 
Yes  

841 
187  

(81.8) 
(18.2)   

Number of maternal birth complications, n (%) 
0 
1  

561 
339  

(54.6) 
(33.0)    

Table 1 (continued )  

Mothers Fathers 
Sociodemographic factors (T1)   

2 
≥ 3 

104 
24 

(10.1) 
(2.3) 

Number of child birth complications, n (%) 
0 
1 
2 
≥ 3  

693 
277 
54 
4  

(67.5) 
(26.9) 
(5.2) 
(0.4)   

Subjective birth experience (0-10), M (SD) 2.9 (2.6) 1.6 (1.8) 
Support during birth (0-10), M (SD) 8.2 (2.3) 7.2 (2.7) 
Birth-related PTSD symptoms (T2)   
IES-R: Intrusion subscale (0-35), M (SD) 7.8 (5.6) 6.0 (4.7) 
IES-R: Avoidance subscale (0-40), M (SD) 4.0 (5.1) 2.4 (3.7) 
IES-R: Hyperarousal subscale (0-35), M (SD) 3.6 (4.5) 3.0 (3.7) 
IES-R: Total score (0-75)d, M (SD) 11.8 (8.6) 8.4 (6.6) 
IES-R: Clinically relevant PTSD symptoms (≥

35)d, n (%) 
No 
Yes  

983 
23  

(97.7) 
(2.3)  

683 
5  

(99.3) 
(0.7) 

Note. n may slightly vary due to missing data. EPDS = Edinburgh Postnatal 
Depression Scale; SCL-90-R = Symptom Checklist-Revised; IES-R = Impact of 
Event Scale-Revised. T1 = during late pregnancy; T2 = 8 weeks after anticipated 
birth date. 

a For fathers, number of children and parity refers to biological children.  

b Assessed at T1.  

c Assessed at T2.  

d Total score of only intrusion and avoidance subscale as basis for clinical 
cutoff.  
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was good with the exceptions of support during birth, RMSEA = .053, 
90% CI [.038, .068], CFI = 0.938, TLI = 0.898, and subjective birth 
experience, RMSEA = .106, 90% CI [.092, .121], CFI = 0.809, TLI =
0.686. 

Detailed results are shown in Table 2. The following factors were 
predictors of the latent factor birth-related PTSD symptoms in both 
mothers and fathers: depressive and anxiety symptoms during preg-
nancy and poorer subjective birth experience were moderately associ-
ated with PTSD, while pregnancy complications showed smaller, but 
still significant associations with PTSD. 

In mothers (but not in fathers), an unplanned cesarean section and 
lower support during birth were small to moderate predictors of PTSD 

symptoms. In fathers (but not in mothers), lower job satisfaction during 
pregnancy, being a first-time father, and lower education were small 
predictors of PTSD symptoms. Job burden during pregnancy was a 
rather moderate predictor. 

No relations to both parents’ PTSD were found regarding history of 
PTSD, working status, age, and most birth-related factors (i.e., preterm 
birth, duration of labor, any other delivery mode than unplanned ce-
sarean section, episiotomy, maternal and child birth complications). 

Paternal predictors did not predict maternal PTSD symptoms in any 
analyses when simultaneously controlling for maternal predictors (see 
Table 2). Concerning paternal PTSD, only lower support during birth 
experienced by the mother was found to be a small predictor. 

Fig. 2. Results of the confirmatory factor analysis with maternal and paternal latent factors of birth-related PTSD symptoms based on intrusion, avoidance, and 
hyperarousal with factor loadings constrained to be equal between mothers and fathers. Standardized coefficients are reported. χ2(7) = 8.00, RMSEA = .000, 90% CI 
[.000, .040], CFI = 1.000, TLI = 1.002. ** p < .01. 

Fig. 3. Examples of structural equation models predicting maternal and paternal birth-related PTSD symptoms. Panel (a) depicts a model where both maternal and 
paternal predictors were included, using the example of depressive symptoms. Panel (b) depicts a model where a predictor reported by mothers was included to 
predict both parents’ birth-related PTSD symptoms, using the example of pregnancy complications. Factor loadings for the same PTSD subscales were constrained to 
be equal for mothers and fathers. Standardized coefficients (β) are reported. * p < .05. ** p < .01. *** p < .001. 
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In a last analytic step, we examined whether the strength of the as-
sociations differed between mothers and fathers by means of scaled chi- 
square difference tests. For most predictors, no statistically significant 
differences were found (see Table 2). However, results showed signifi-
cant differences in job burden during pregnancy, support during birth, 
and an unplanned cesarean section. 

Because the IES-R does not assess criterion A of PTSD, i.e., whether 
childbirth was experienced as threatening the health of mother or child, 
we conducted supplementary analyses (results not shown) where we 
accounted for the lack of assessing this criterion. More specifically, we 
re-ran the structural equation models with only those mothers and fa-
thers having experienced complications or unexpected operative in-
terventions during birth (i.e., a vaginal-assisted birth, unplanned 
cesarean section, or episiotomy). Patterns of associations remained 
mainly unchanged with only slight differences in the coefficients; 
however, these slight changes resulted in two more significant associa-
tions among mothers (episiotomy and a birth longer than 12 hours), 
whereas two association among fathers (job satisfaction and being a 
first-time father) were slightly reduced into non-significance. Differ-
ences between mothers and fathers remained the same. 

4. Discussion 

This study aimed at examining the prospective associations of pre-
partum and peripartum factors with birth-related PTSD symptoms in 

mothers and fathers 8 weeks postpartum with special regard to differ-
ential effects between mothers and fathers. 

First, we found that depressive and anxiety symptoms during preg-
nancy, pregnancy complications, and poorer subjective birth experience 
were predictors with small to moderately sized effects in both groups. 
This is in line with recent systematic reviews and meta-analyses which 
rated them as key factors for mothers (Andersen et al., 2012; Ayers et al., 
2016; Dekel et al., 2017) and accords to the few studies that exist for 
fathers indicating subjective birth factors (Ayers et al., 2007; Bradley 
et al., 2008; Zerach and Magal, 2016b) and anxiety symptoms during 
pregnancy (Zerach and Magal, 2016a, 2016b) to be related to PTSD 
symptoms. 

In the present study a self-reported history of PTSD was not predic-
tive of birth-related PTSD symptoms in neither parent; only a slight 
trend was observable in mothers. This is in contrast to evidence on 
trauma-related factors from systematic reviews and meta-analyses 
among mothers (Andersen et al., 2012; Ayers et al., 2016; Dekel et al., 
2017) and one study among fathers (Zerach and Magal, 2016b), but in 
line with some other research among mothers (e.g., Söderquist et al., 
2009). Comparability of findings is limited by heterogeneity of defining 
and assessing trauma or PTSD history. Thus, the potentially predictive 
value of related factors ought to be investigated in future studies. Most 
objective birth factors included in this study were not predictive of 
birth-related PTSD, which is in line with the emphasis in the literature 
on the importance of subjective factors over objective factors for both 

Table 2 
Results of structural equation models with predictors of birth-related PTSD symptoms for both mothers and fathers and results of scaled chi-square difference test 
conducted to compare coefficients for mothers and fathers.  

Predictor Maternal PTSD regressed on 
maternal predictor 

Paternal PTSD regressed on 
paternal predictor 

Maternal PTSD regressed on 
paternal predictor 

Paternal PTSD regressed on 
maternal predictor 

Scaled χ2 

difference test 
β β β β Δχ2 p 

Mental health factors (T1/T2) 
Depressive symptomsa .406*** .345*** -.001 .083 2.35 .126 
Anxiety symptomsa .378*** .283*** .021 .084 2.29 .130 
History of PTSDb .106 .053 .010 -.014 0.02 .895 
Work factors (T1) 
Working full-time prior to 

pregnancy 
.051 -.023 -.030 .031 1.46 .227 

Working part-time prior to 
pregnancy 

-.050 -.029 .006 -.018 0.05 .822 

Job satisfaction -.072 -.091* -.079 .012 0.01 .920 
Job burden .057 .255*** .045 .047 6.46 .011 
Pregnancy-related factors (T2) 
Pregnancy complicationsc .147** .134*   0.84 .359 
Birth-related factors (T2) 
Preterm birthc .052 .034   0.39 .531 
Subjective birth 

experience 
.343*** .210** -.011 .048 1.18 .277 

Support during birth -.255*** -.060 .020 -.139* 13.26 <.001 
Duration of laborc .079 .026   1.48 .223 
Vaginal-assisted birthc .031 .002   0.29 .587 
Planned cesarean sectionc .025 .067   0.29 .590 
Unplanned cesarean 

sectionc 
.178*** .038   8.05 .005 

Episiotomyc -.064 .004   1.88 .170 
Maternal birth 

complicationsc 
.035 .008   0.38 .537 

Child birth complicationsc .050 -.013   1.73 .188 
Socio-demographic factors (T1) 
Age -.065 -.012 -.023 -.107 0.64 .423 
Parity .065 -.176* -.166 .046 3.51 .061 
Education -.063 -.164** -.096 -.071 0.63 .427 

Note. T1 = during late pregnancy; T2 = 8 weeks after anticipated birth date. 
a Assessed at T1.  

b Assessed at T2.  

c Factors that were based on maternal report and assigned to both partners. 
* p < .05. ** p < .01. *** p < .001.  
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mothers and, in a lesser degree, for fathers (Dekel et al., 2017; Gar-
thus-Niegel et al., 2013; Zerach and Magal, 2016b). Moreover, in sup-
plementary analyses, in a subsample of parents having experienced birth 
complications or unexpected operative interventions, we found similar 
results as in the overall sample. In line with evidence-based etiological 
models (Ayers et al., 2016; King et al., 2017), this highlights the essential 
role of cognitions and negative appraisals of the event as life-threatening 
even without adverse objective factors (also see Garthus-Niegel et al., 
2013; Garthus-Niegel et al., 2014). 

New to this study is the finding of significant differences between 
mothers and fathers regarding how an unplanned cesarean section, 
support during birth, and job burden during pregnancy are associated 
with PTSD symptoms. For mothers, an unplanned cesarean section was a 
small predictor of PTSD symptoms in this study, analogous to a number 
of studies (e.g., Dekel et al., 2019; Modarres et al., 2012; Stramrood 
et al., 2011). For fathers, evidence is sparse and inconclusive (Iles et al., 
2011; Zerach and Magal, 2016a, 2016b). The present study suggests that 
an unplanned cesarean section might not be as detrimental for PTSD 
symptoms for fathers as for mothers. This is intuitive as mothers might 
perceive such a cesarean section as a personal failure and/or an unex-
pected and profound intervention in the physical integrity (especially if 
performed under general anesthetic), whereas fathers might perceive it 
as if the medical staff is taking control and often wait outside. 

Further, in this study support during birth was moderately associated 
with PTSD symptoms in mothers, but not in fathers. Regarding mothers, 
this link has been stressed by several authors (Creedy et al., 2000; 
Czarnocka and Slade, 2000). In fathers, this has not been addressed 
sufficiently except from one study by Ayers et al. (2007) finding no 
significant association. It is conceivable that support is less important for 
fathers as they may have been prepared to provide support instead of 
receiving it. Thus, it might not be that fundamental if their needs are not 
paid attention to while mothers expect to be guided during birth and 
might have a greater need for support, especially if they experienced 
prior trauma or birth interventions (Ford and Ayers, 2011). Interest-
ingly, low support during birth experienced by mothers was not only 
related to maternal but also weakly to paternal PTSD symptoms. This 
corresponds to a study by Johnson (2002) who found elevated symptom 
levels in fathers who felt less supportive during birth. Again, this sug-
gests that (role) expectations may play a significant role and that more 
investigations on mutual effects would be relevant (Iles et al., 2011; 
Johnson, 2002; Zerach and Magal, 2016b). 

This study extends past research by examining the role of the little 
examined work factors. Few studies indicate that employment is a risk 
factor for PTSD in mothers but not in fathers (Shaban et al., 2013; 
Tofighi Naeem et al., 2019). In the present study, no association was 
found for working status in both parents. Still, low job satisfaction and 
high job burden during pregnancy were linked to PTSD symptoms in 
fathers, but not in mothers. However, only job burden showed signifi-
cant gender differences. It seems plausible that in this sensitive period, 
work factors are of greater importance for fathers’ than mothers’ 
birth-related PTSD symptoms because for fathers, working stress and 
conditions are of constant importance in the transition to parenthood 
whereas most of the mothers prepare themselves to pause their 
employment for a longer period (in Germany, maternity leave lasts 
about one year while fathers usually interrupt their employment for only 
a few months or not at all, see Kress et al., 2019). To our knowledge, this 
is the first study to examine this differential effect. 

Finally, we found paternal but not maternal PTSD symptoms to be 
predicted by lower education and expecting the first child. Still, the 
gender difference did not become significant. For mothers, such socio-
demographic factors were formerly ranked as less important (Ayers 
et al., 2016; Dekel et al., 2017). The few existing studies on fathers are 
consistent with the findings of the current study (Bradley et al., 2008; 
Iles et al., 2011; Zerach and Magal, 2016b). It can be assumed that 
younger and less educated fathers might be less prepared and have more 
unrealistic expectations (Iles et al., 2011) while mothers of all ages and 

educational levels might be equally well-informed due to an extensive 
routine prepartum care. Nonetheless, these factors bear further 
investigations. 

4.1. Strengths and limitations 

This study has several strengths. While there is a small body of 
literature on risk factors of birth-related PTSD in fathers, to our 
knowledge this is the first study comprising such a large sample of fa-
thers. Including both partners of a couple, it was possible to draw 
comparisons and to investigate mutual effects. What is more, the pro-
spective study design with a high retention rate and state-of-the-art 
handling of missing data offers novel insights into differential pre-
dictors for mothers and fathers, adding previously less examined work 
factors to a range of well-studied prepartum and peripartum factors. 

However, some limitations should also be noted. First, a possible self- 
selection bias of rather highly educated and first-time parents compared 
to the general population must be considered (see Kress et al., 2019). 
Also, fathers who dropped out were characterized by a lower education. 
Moreover, fathers who are highly involved in family affairs might have 
been over-presented in the study (Costigan and Cox, 2001). Second, 
although we used a well-established and comprehensive instrument for 
measuring birth-related PTSD symptoms, at the time of assessment, no 
validated instrument was available assessing all diagnostic criteria, 
especially criterion A. As a result, some parents endorsing birth-related 
PTSD symptoms might have experienced a stressful, rather than trau-
matic birth, making a clear diagnostic classification difficult. Also, the 
reliabilities in our sample were somewhat lower than in other studies. 
Third, birth-related PTSD symptoms and pregnancy- and birth-related 
factors were assessed simultaneously 8 weeks postpartum. Most of 
these factors comprise objective information based on maternity re-
cords. Still, it is possible that the self-report measures such as subjective 
birth experience and support during birth were evaluated differently 
retrospectively. Also, common method biases may have influenced 
self-report variables, even though such biases may be of minor size in the 
present study, as shown by Harman’s single factor test. Thus, conclu-
sions about causal directions and effect sizes should be done with 
caution (Garthus-Niegel et al., 2013). 

4.2. Implications 

This study has important clinical implications. To date, even mothers 
are seldom screened and offered help regarding traumatic birth expe-
riences whereas fathers are almost completely neglected. In the current 
study, we found that a small but not negligible number of fathers was 
affected by PTSD and that symptoms of both parents were linked to each 
other. This highlights the importance of increased efforts in involving 
fathers in prepartum and postpartum care. Identifying risk factors for 
birth-related PTSD symptoms in mothers and fathers makes it possible to 
derive customized prevention and treatment offers. Here, knowledge on 
differential risk factors derived from the present study can be put to 
good use. For example, as work appears particularly important for fa-
thers, it seems promising to bring up this topic, e.g., in birth preparation 
courses which fathers often join nowadays. Here, awareness for long- 
time adverse effects of work stress beyond childbirth can be raised 
and professionals can help fathers, who report to be burdened by work, 
develop relief options even during pregnancy, e.g., reduce working 
hours or demands on their own performance in this challenging period. 
In contrast, mothers could be encouraged to speak about their needs 
during birth or could be better prepared that even if an unplanned ce-
sarean section may be necessary, it should not be equated with personal 
failure. After childbirth, these aspects can be addressed in routine 
postnatal care, e.g., during home visits by midwives when both partners 
are at home, or in treatment. Future studies should explore the interplay 
of mothers’ and fathers’ risk factors in more detail. As this study focused 
on prepartum and peripartum risk factors, it could further be valuable to 
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extend the present study to postpartum factors such as social support 
that are discussed to play an important maintaining role for PTSD 
symptoms (e.g., Dikmen-Yildiz et al., 2017; Garthus-Niegel et al., 2015). 
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