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Background: During the last decades, fathers have increasingly participated in prenatal care, birth preparation classes, and childbirth. However, comparably little is known about the prenatal emotional well-being of fathers, particularly content and extent of broader paternal concerns that may arise during pregnancy beyond those focusing on childbirth. Thus, the aims of this study were to investigate the manifestation of paternal pregnancy-related worries in a population-based sample and to identify relevant associated factors.

Materials and Methods: As part of a longitudinal pregnancy cohort at the University Medical Center Hamburg-Eppendorf, Germany, N = 129 expectant fathers were assessed once during pregnancy. Pregnancy-related worries centering around medical procedures, childbirth, health of the baby, as well as socioeconomic aspects were assessed with the Cambridge Worry Scale (CWS). Additionally, paternal socioeconomic background and maternal obstetrical history, symptoms of generalized anxiety and depression, and level of hostility were investigated, as well as perceived social support. The cross-sectional data were analyzed based on multiple regression analyses.

Results: The level of reported worries was overall low. Some fathers reported major worries for individual aspects like the health of a significant other (10.9%) and the baby (10.1%), as well as the current financial (6.2%) and employment situation (8.5%). Pregnancy-related worries were negatively associated with household income and positively associated with anxious and depressive symptoms and low perceived social support. Associations varied for specific pregnancy-related worries.

Limitations: Due to the cross-sectional data examined in this study, a causal interpretation of the results is not possible. The sample was rather homogeneous regarding its socioeconomic background. More research needs to be done in larger, more heterogeneous samples.

Conclusion: Though overall worries were rather low in this sample, specific major worries could be identified. Hence, addressing those fathers reporting major worries regarding specific aspects already in prenatal care might support their psychosocial adjustment. Fathers with little income, those with elevated levels of general anxious and depressive symptoms, and those with less social support reported higher pregnancy-related worries. Our results indicate the relevance of concerns beyond health- and birth-related aspects that could be relevant for fathers. Measurements developed specifically for expectant fathers are needed to properly capture their perspective already during pregnancy.
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INTRODUCTION

Even though most parents perceive the transition to parenthood as a positive experience with excitement and joy, often negative feelings and insecurity are a substantial part of becoming a mother (1) or father (2, 3). Hence, some parents develop high levels of anxiety or suffer from pregnancy-related anxiety and worry with potential negative consequences of maternal pregnancy-related worries for the health and development of the baby (1, 4–6). For a long time, research on perinatal emotional adjustment has focused mainly on mothers, despite a societal shift in the perspective on fatherhood toward fathers being a more active caregiver for the child (7–10). Supporting this change in the understanding of paternal roles, previous studies indicate that active, supportive paternal caretaking is positively associated with the quality of the father–child relationship and child's socioemotional (11–15) and cognitive development (16–18). Paternal involvement might further promote perinatal mental health of the mother (19) and birth-related outcomes for the infant (20, 21) and function as a buffer against potentially negative effects of maternal depression or parenting stress on the family (19, 22, 23). Research indicates associations of higher paternal engagement and more optimal quality of co-parenting with less maternal parenting distress and a positive outcome regarding child's socio-emotional development also in families where parents were not or are no longer in a romantic relationship and families with socioeconomic risk factors (24–27). Qualitative studies indicate that fathers perceive an active involvement in perinatal care and birth as central for their transition to fatherhood (28). However, even though fathers report interest in participating in prenatal care, birth preparation classes and delivery itself, they might also feel that the focus is on their pregnant partner and the baby, giving themselves less space to find their own role, and to express distress or concerns in the context of pregnancy and childbirth (29–32). They might further feel the need to hold back potential negative feelings to not worry their pregnant partner (33) or because of a socialized stereotypical understanding of the expression of anxieties as a sign of male weakness (34). Intense insecurity and pregnancy-related concerns that are not acknowledged might lead to a withdrawal of fathers from the prenatal care context or delivery and from their partner and child (35, 36) and by this hinder the development of a parental identity and the father–child relationship. Thus, it is important to better understand the manifestation of paternal concerns related to pregnancy and childbirth and their associated factors, which has rarely been focus in the literature so far.


Pregnancy-Related Worries

During the last decade, the focus on mental health in the peripartum period has gained increased attention. Research in mothers showed that prenatal emotional distress is associated with negative consequences for the health of mother and baby and needs to be identified and addressed as early as possible (4, 6, 37–40). In this context, pregnancy-related anxiety has been identified as a distinctive entity of unique and high relevance for outcomes in mother and child, like birth and pregnancy complications (41–44), infant's temperament (5, 45), child's subsequent cognitive and socioemotional development (45–48), as well as maternal postpartum adjustment, mood, and parenting stress (42, 49–52).

In the literature, a variety of conceptualizations of pregnancy-related anxiety exists (53–58). In a qualitative analysis, Bayrampour and colleagues proposed a definition of the concept as “nervousness and fear about the baby's health, the mother's health and appearance, experience with the health care system, social and financial issues in the context of pregnancy, childbirth, and parenting that are accompanied by excessive worry and somatic symptoms” [(58) p. 121]. Only few studies have examined pregnancy-related anxiety or worries in fathers or investigated the psychometric properties of available instruments for the use in men (59). One reason for this might be that many questionnaires on pregnancy-related anxiety focus, besides aspects like childbirth or the health of mother and baby, mainly on the maternal perspective or on medical or bodily experiences of being pregnant (55, 60, 61), which are difficult to directly transfer to the father's perspective.

Previous studies on pregnancy-related concerns in fathers have moreover often focused specifically on fears related to childbirth. Hanson et al. (34) described in a literature review on paternal childbirth-related fear that, across the included studies, the most prevalent concerns center around the well-being or potential death of the partner during labor, followed by fear for the health of the unborn baby. Lindgren et al. (62) reported that strong birth- and health-related worries assessed with the Cambridge Worry Scale (CWS) were lower in Swedish fathers than in mothers and decreased in both parents from expecting to receiving results of the first trimester screening. In a Turkish sample, 54.2% of expectant fathers compared to 82.6% of mothers reported high levels of childbirth-related anxiety as assessed with the Fear of Birth Scale (63). In a study by Eriksson et al. (33, 64), 59% of their Swedish sample reported mild to moderate levels and 13% intense levels of childbirth-related fear assessed with a self-developed set of questions. The group of highly anxious fathers reported intense mental preoccupation with these fears, a state of higher vigilance, and bodily reactions (33). Bergström et al. (65) found that Swedish fathers with intense levels of childbirth-related fear (10.9%) assessed with an adapted version of the Wijma Delivery Experience Questionnaire had an increased risk for feeling unprepared for childbirth and for experiencing childbirth as frightening. These anxieties might also influence the experience of pregnancy and involvement related to perinatal care. In a study by Hildingsson et al. (35), Swedish fathers with high childbirth-related fear (13.6%) assessed with the Fear of Birth Scale more often perceived difficulties during pregnancy and the forthcoming birth, and highly anxious first-time fathers less often attended antenatal education classes than those without fear. Further, highly anxious fathers reported lower prenatal mental and physical health and experienced higher parenting stress 1 year postpartum. In Serçekuş et al. (63) study, highly anxious fathers preferred a cesarean section instead of a vaginal birth. Greer (66) reported in a qualitative analysis that men in their sample from Northern Ireland perceived a medically supported (e.g., epidural anesthesia) or managed (planned caesarian section) birth as safer, easier to control, and better to cope with. In a German longitudinal investigation, prenatal birth concerns (assessed with a self-developed questionnaire) were identified as a distinct predictor for depressive symptoms within the first 6 weeks postpartum (67). Finally, in Norwegian fathers, pregnancy-related worries predicted the perception of the infant's behavior at 6 and 12 months as more difficult (68, 69). These results and their potential indication for birth-related decisions, paternal involvement, and postnatal adjustment underline the relevance of better understanding and addressing paternal concerns in the perinatal period.

Since having a child affects many different aspects in one's life, concerns for expectant fathers might also be associated with domains like caregiving competence and important relationships, as well as the living and financial situation. Previous studies frequently described that fathers felt unprepared or even inadequate for their role as a father (34, 70, 71). A broader understanding of the concept of pregnancy-related worries (58) might not only address the maternal but also the paternal perspective more sufficiently.

However, few studies have explicitly investigated a broader range of paternal pregnancy-related worries. Forsyth et al. (72) found in an Australian sample of expectant fathers that not being able to provide for the family was among the strongest worries, right after being concerned about the pregnant partner experiencing pain and their child being born handicapped. Other worries were related to not being a good enough father, insufficiently supporting their partner, the quality of the partner relationship, as well as not being involved enough or not being present during birth. These results are comparable to the results by Biehle and Mickelson (73) in an American sample, further reporting sex differences, with fathers being more likely to worry about financial and work-related aspects than their pregnant partner. On the other hand, in a German study by Kannenberg et al. (74), concerns regarding the economic situation and parenting were in both expectant mothers and fathers less relevant than those regarding the health and development of the baby and problems during delivery. Due to the few investigations with a broader perspective on pregnancy-related concerns, more research on the relevance of specific concerns in fathers is needed.

Further, the assessment of fear of childbirth, as one specific aspect of pregnancy-related anxiety, often focuses on the identification of expectant parents with high or even pathologic levels of fear. In contrast, given the little research on different pregnancy-related worries in fathers and the lack of valid father-specific instruments thus far, the investigation of a wider concept and different levels of prenatal worries are needed to contribute to the understanding of the paternal perspective before further differentiation. An assessment of the content and extent of worries closely related to pregnancy as well as general worries in expectant parents during pregnancy that are non-pathologic, but might still substantially increase distress, is important (75, 76). Hence, to fully understand relevant paternal concerns in the perinatal period, it is of high interest to investigate different pregnancy-related worries, beyond those focusing on childbirth. The CWS (75) is one of the few existing questionnaire-based instruments (61, 77–79) that allow the quantitative assessment of a broader range of pregnancy-related worries and further have the potential to be adapted to the paternal perspective as well (59, 65). The CWS has been translated to Spanish, Greek, Swedish, Turkish, Portuguese, Dutch, and Farsi for use in maternal samples (80–84). To the knowledge of the authors, the CWS has in expectant fathers so far only been used in Swedish samples (62, 65). Finally, next to assessing extent and content of pregnancy-related concerns, investigating contextual and personal influencing factors is of further interest to identify those men in need for special support.



Associations With Sociodemographic Factors

Contextual aspects of the socioeconomic background might especially be relevant when having a child. Lower income has been associated with higher levels of prenatal general anxiety in men (3) and childbirth-related fear in women (49, 85). In contrast, Serçekuş et al. (63) found higher child-birth related concerns in couples with higher socioeconomic status, which the authors explained with easier access to internet-based and by this potentially more ambiguous or incorrect information that might increase pregnancy-related worries. Generally, since in many families paid employment is distributed between both partners (9, 86), the perspective of being the main provider for the family, particularly during maternity leave, and being faced with the expenses going along with a growing family could increase the perceived economic pressure in some fathers. Paternal concerns might thus also center around changes in living or employment conditions (72, 73, 87), especially in families with lower income. Previous research has further indicated that paternal age might have an effect on the experience and concerns on parenthood. While some studies reported that fathers with advanced age (≥35 years) reported higher levels of fear of childbirth than younger fathers (88), or did not show a significant association with age (35, 89), others indicate that younger expectant fathers were at higher risk for developing pregnancy-related worries (63, 74).



Associations With Obstetric Factors

Studies on perinatal adjustment indicate that those fathers expecting the first child might feel a higher level of insecurity during pregnancy and in preparation of childbirth than those who already have children (3). In line with findings in primiparous mothers (51), this might also lead to higher pregnancy-related worries in fathers (35, 63). The obstetric history of the pregnant partner might further influence paternal concerns. Miscarriages are not uncommon and affect in early pregnancy up to one out of five women (90), with a negative influence on psychological well-being also in fathers (91, 92). Previous qualitative and quantitative studies indicate that fathers might feel a higher sense of risk during a subsequent pregnancy after perinatal loss and also report higher pregnancy-related worries (93–96). A history of previous miscarriages might increase current pregnancy-related worries centering especially around medical procedures, the progress of pregnancy, or the health of mother and child.



Associations With Psychosocial Factors

Pregnancy has been identified as the most stressful period during the transition to fatherhood (97, 98), which might be due to the major transformations of many aspects in the parent's life, personal roles, and identities (87, 99, 100). Even though pregnancy-related worries have been identified as entity distinct from general forms of worry and anxiety in pregnant women (4), previous studies in expectant mothers (101–104) showed an association of prenatal perceived distress, anxiety, and depression with elevated levels of pregnancy-related worries. Positive associations of prenatal levels of anxiety and perinatal depression have also been reported in men (59). Due to the few studies on pregnancy-related anxiety in fathers, the role of psychosocial distress, such as the association between symptoms of anxiety disorders and depression and the extent or form of different pregnancy-related worries in particular, still needs to be examined. Negative emotionality in the prenatal period has further been associated with higher irritability or anger and gender role stress in both women and men (105, 106). However, expression of distress might differ in women and men (107). In particular, men might be socialized based on traditional gender norms in a way that discourages them from reporting impaired mood or negative affect. These men, fearful of expressing depressive or anxious emotions, might express distress in rather externalizing symptoms like substance abuse, avoidance, or aggressive or hostile behavior (36). Hence, besides generalized anxiety and depression, the examination of hostility as a specific form of worrisome paternal distress in the context of pregnancy-related concerns might give a deeper insight into the prenatal paternal perspective.

On the other hand, perceived social support has been identified as one important protective factor in relation to mental health, also in the context of pregnancy and paternal distress (e.g., (3, 59, 108). It has previously been described that compared to their partner, many fathers less often actively seek social support during the demanding peripartum period, but rely in their emotional needs on the support from their partner (109). However, the availability of a close social support network and receiving emotional support from peers, family, or friends might function as a buffer against distress in the prenatal period also for expectant fathers, with positive consequences for their emotional well-being (97).



Aims of This Study

The literature listed above highlights the relevance of investigating pregnancy-related worries also in men. It also shows that most previous research has focused on paternal childbirth-related concerns. Given the few investigations on prenatal anxiety and worry in fathers thus far, the first aim of our study was to assess the relevance and broader range of worry that may arise in expectant fathers. To the knowledge of the authors, the CWS has not been used to assess pregnancy-related worries in a German paternal sample before. The second aim was to investigate the association of specific sociodemographic, obstetric, and psychosocial factors with pregnancy-related worries when included into one statistical model. Based on previous results in the literature, we expected that younger age, lower income, higher psychological distress (in the form of higher levels of generalized anxiety, depression, and hostility), and less perceived social support to be associated with higher levels of pregnancy-related concerns.




MATERIALS AND METHODS


Study Design

The data for this cross-sectional analysis were derived from a collaboration between two related ongoing population-based prospective pregnancy cohorts, carried out at the University Medical Center Hamburg-Eppendorf, Germany [PRINCE—“Prenatal Identification of Children's Health,” for details, see (110), and PAULINE—“Prenatal Anxiety and Infant Early Emotional Development,” see (104)]. Data were collected via self-report questionnaires in the second to third trimester of pregnancy. Participants signed informed consent forms. The study protocols were approved by the ethics committee of the Hamburg Chamber of Physicians (PV3694, PV5574).



Study Sample and Procedure

To assess a population-based low-risk sample, participants were recruited between 2014 and 2018 when accompanying their pregnant partner to a study appointment. Of the 284 women reporting being in a relationship, in 129 cases, their partner joined them to one of their appointments and agreed to participate (45.42%). Detailed information on why the partner did not attend the appointment or agreed to participate was not available. Couples expecting a singleton child were included in the study. Pregnancies with chronic infections, substance abuse, or conception after assisted reproductive technologies were excluded, as were participants younger than the legal age of 18 and with poor understanding of German. Participants were asked to fill out a set of questionnaires independently from their pregnant partner.



Variables and Instruments
 
Pregnancy-Specific Worries

In contrast to other prenatal instruments, the CWS (75) enables the quantitative assessment of a broader variety of worries potentially relevant during pregnancy beyond the focus on childbirth and health-related issues. In a German sample of pregnant women, the subscales socioeconomic and relationships (e.g., your housing, money problems, employment, relationship with partner, relationship with family and friends), socio-medical (e.g., going to hospital, internal examinations, giving birth, coping with the new baby), health of the baby (e.g., the possibility of something being wrong with the baby, possibility of miscarriage), and health of oneself/someone close were identified (76). Item scores range from 0 (“no worry”) to 5 (“major worry”). In line with previous research, a mean scale score of ≤3 was considered “less than major worry” and ≥4 was considered as “major worry” (62, 111). The CWS allows for modifying the combination of items for use specified to the research question. Therefore, we excluded two items that were not relevant for any of the subscales and typically rather focus on maternal concerns (whether partner would attend birth, giving up work). In a Swedish paternal sample, good reliability for the total score was reported [Cronbach's alpha = 0.81, (112)]. In our sample, scale reliability of the total score was comparable (α = 0.83). For the main analysis, the mean scale score of the total CWS was used as outcome variable.



Symptoms of Generalized Anxiety

The seven-item Generalized Anxiety Disorder Scale [GAD-7, (113)], which is a one-dimensional screening instrument, was used to assess symptoms of Generalized Anxiety Disorder (GAD) within the last 2 weeks (e.g., “feeling nervous, anxious or on edge”). The GAD-7 is a frequently used questionnaire with confirmed validity and reliability (114). Items are rated on a four-point scale, and the total score ranges from 0 to 21. A score of ≥10 moderate and a score of ≥15 severe levels of GAD (113). In the current study, scale reliability was good (α = 0.83).



Depressive Symptoms

The 10-item Edinburgh Postnatal Depression Scale [EPDS; (115)] was used for the assessment of depressive symptoms within the last week (e.g., “I have felt sad or miserable”). Originally developed for the assessment of maternal depressive symptoms in the postnatal period, the psychometric properties of the EPDS have been confirmed in populations in the pre- and postnatal period, as well as independent of gender (116, 117). Items are rated on a four-point scale, and scale scores range from 0 to 30. For the EPDS, different cutoff scores have been identified related to gender. Based on the previous literature, a score ≥9 was considered indicative of minor and major depressive symptoms (67, 116). In the current study, scale reliability was good (α = 0.82).



Hostility

General hostility was assessed with the hostility subscale of the Brief Symptom Inventory [BSI; (118)], assessing instances of hostile thoughts, annoyance, argumentative tendencies or uncontrollable anger outbursts [e.g., feeling easily annoyed and irritated; frequently getting into arguments; (118)]. The subscale consists of five items, answered on a four-point scale. The mean scale scores, ranging from 0 to 4, were calculated. Higher scores indicate higher levels of hostility. In the current study, scale reliability was acceptable (α = 0.71).



Perceived Social Support

Perceived social support was assessed with the Berlin Social Support Scale [BSSS; (119)]. Items are rated on a scale from 1 to 4, with a higher score indicating higher perceived social support. Originally designed for and validated in cancer surgery patients, the BSSS is used beyond this scope, including prenatal research (120, 121). Eight items assess the amount of perceived emotional (e.g., “There is always someone there for me when I need comforting”) and instrumental (e.g., “There are people who offer me help when I need it”) social support. Higher mean scale scores indicate higher satisfaction with perceived social support. In the current study, scale reliability was good (α = 0.87).



Sociodemographic Information and Obstetric Data

Sociodemographic information regarding paternal age, education level, and household income were also assessed. Information regarding previous children and previous miscarriages were collected from the participating women at study entry.




Statistical Analysis

Descriptive statistics were used to investigate the distribution of CWS item and scale scores, as well as of the included potentially associated variables. Bivariate associations of pregnancy-related worries with the remaining variables were investigated using Pearson correlations. To analyze the question under research, multiple linear regression analyses were conducted. Due to its variation within this sample and previously reported changes of paternal pregnancy-related worries across pregnancy (74, 89, 122), gestational age at assessment was entered as potential control variable. Next, the contextual variables paternal age and household income, the obstetric variables previous children (dummy coded no = 0, yes = 1) and miscarriages (dummy coded no = 0, yes = 1), as well as the psychosocial variables general anxious and depressive symptoms, hostility, and perceived social support were included. Associations were considered significant at p ≤ 0.05, two-tailed. Missing data points in the variables investigated as associated factors were replaced using expectation-maximization imputation. Statistical assumptions for multiple regression analyses were fulfilled. For all analyses, IBM SPSS, Version 22 (123) was used.




RESULTS


Sample Characteristics

Characteristics of the sample are listed in Table 1. The assessment point ranged from the beginning of the second to the end of the third pregnancy trimester. Overall, the sample was rather homogeneous regarding the socioeconomic background. Two-thirds of the sample had a high school to university degree, which was average to high compared to German statistics for men in this age range (124). Household income can be considered comparable to the average household income for couples with one or more children in Germany (125), with 2.4% having an income below 1,000€, 4.7% between 1,001 and 2,000€, 35.7% between 2,001 and 4,000€, and 51.2% above 4,000€ (6% did not provide information on their income). Mean scores in the psychosocial questionnaires are listed in Table 2 and indicate a variance in scores from low to substantial anxious and depressive symptom levels. Mean scores of the GAD-7 are above the norm values for the general German population, but below those for samples in primary care (114, 126), with 6.1% reporting moderate and 1.6% reporting severe levels of anxiety. Mean scores of depressive symptoms are comparable to another study using the EPDS prenatally in a German paternal sample (67), even though the rate of 13.5% above the cutoff was higher in the current sample. Hostility levels were low to moderate and slightly higher than the norm values reported for the validation sample by Derogatis and Spencer (118), but lower than the values reported for German men after psychotherapeutic treatment (127). Level of perceived social support ranged from average to high, with all scores above the mean value and 50% of the sample reporting high social support.


Table 1. Baseline characteristics of the cohort (N = 129).
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Table 2. Descriptive statistics of the paternal psychosocial variables (N = 129).
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Characteristics of Pregnancy-Related Worry Items

Descriptive statistics of the individual items are listed in Table 3. Overall, the mean score of pregnancy-related worries was low, with only 0.8% of the sample reaching a total score of 3, indicating less than major worry (62, 111). On item level, mean scores were below average, ranging from M = 1.77 to 0.16. However, specific concerns were reported as major worries, as indicated by a score of 4 or higher. The strongest concerns in this sample centered around the health of a significant other with the highest mean score (M = 1.77) and 10.9% reporting it as a major worry, as well as the health of the baby (M = 1.66), which was a major worry for 10.1%. Next, the financial situation (M = 1.50) was reported as a major concern by 6.2%, and employment problems (M = 1.40) by 8.5% of the sample. Childbirth itself was rated by 3.1% as a major concern (M = 1.39), as were concerns about the own health (M = 1.31). For coping with the baby (M = 1.05) and the possibility of a miscarriage (M = 1.05), comparable mean scores were reported; however, the latter was, for more men, a major concern (5.5%), compared to coping with the baby (2.4%). Three percent of men were concerned about the possibility of a preterm birth. The housing situation (M = 0.97) and relationships with family/friends (M = 0.84) were major concerns for 3.9% and 3.1% of the sample. Internal examinations were overall scored even lower (M = 0.74) and were a major concern for 3.2%. The relationship with the partner (M = 0.62) and going to the hospital (M = 0.69) were for more than half of the sample no worry at all. Conflicts with the law were no relevant concerns in this sample (M = 0.16).


Table 3. CWS item characteristics.
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Bivariate Correlations

Correlations of the CWS total score with the included variables are listed in Table 4. Regarding the sociodemographic variables, small- to medium-sized negative correlations were found for the CWS total score with paternal age and household income. The CWS total score was further positively associated with symptoms of general anxiety, depression, and hostility, with small to moderately sized correlations. Finally, a negative, small to moderately sized association of the CWS total score with perceived social support was found. Thus, on the bivariate level, younger men, those with lower household income, those with higher levels of general anxiety and depression, and those with lower perceived social support also reported higher levels of pregnancy-related worries. Also, a negative trend of the CWS total score with previous miscarriages was observed.


Table 4. Bivariate associations between pregnancy-related worries and included variables.
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Regression Analyses

To investigate the amount of explained variance of the included predictor variables in pregnancy-related worries, multiple regression analyses were calculated. Results are listed in Table 5.


Table 5. Prediction of overall pregnancy-related worries.
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For overall pregnancy-related worries, a total of 28.2% of variance (R2adj = 0.28, p = 0.000) was explained by the included variables. After controlling for gestational age at assessment, significant associations with household income, symptoms of generalized anxiety, depressive symptoms, as well as perceived social support were found. The associations with paternal age and hostility were no longer significant. Thus, fathers with lower income, higher symptom levels of anxiety and depression, and lower perceived social support reported higher levels of pregnancy-related worries.



Sensitivity Analyses

Regression analysis was repeated (a) with backwards entry of the data and (b) based on cases with full data sets only, which confirmed stability of results.



Supplementary Analyses

Previous research in mothers not only identified specific domains of pregnancy-related worries but also indicated domain-specific associations with relevant factors (42, 51, 104, 128). Thus, to investigate associations of the specific domains of pregnancy-related worries with the included variables, individual regression analyses were conducted with the CWS subscales socioeconomic and relationships (housing, money problems, employment, relationships with partner or family and friends), socio-medical (going to hospital, internal examinations, giving birth, coping with the new baby), and health of the baby (something wrong with the baby, possibility of miscarriage) as outcome variables (see Supplementary Material for detailed results on regression analyses). Reliability was satisfying and acceptable for the subscales socio-medical (α = 0.77) and health of the baby (α = 0.78). For the socioeconomic and relationships scale, reliability was below satisfying (α = 0.66). Since reliability was for health of oneself/someone close far below acceptable (α = 0.30), this subscale was excluded from further analyses.

For the CWS subscale socioeconomic and relationships (M = 1.06, SD = 0.71), 35.2% of total variance (R2adj = 0.352, p = 0.000) was explained by the included variables. After controlling for gestational age at assessment, household income, generalized anxiety, and perceived social support remained significantly associated with this CWS subscale. Fathers with lower income, higher generalized anxiety levels, and lower perceived social support reported higher levels of prenatal concerns in the context of socioeconomic aspects and relationships.

For the CWS subscale socio-medical (M = 0.97, SD = 0.79), 11.9% of total variance (R2adj = 0.119, p = 0.001) was explained by the included variables. Only having previous children was significantly associated with socio-medical concerns. Thus, expecting the first child was associated with higher socio-medical concerns.

For the CWS subscale health of the baby (M = 1.36, SD = 1.08), 14.8% of variance (R2adj = 0.148, p = 0.001) was explained by the included variables. After controlling for gestational age at assessment, paternal age and depressive symptoms significantly explained variance in the outcome. Thus, fathers whose partners had not given birth before, younger fathers, and those with higher levels of depressive symptoms reported higher levels of concerns related to the health of the baby.




DISCUSSION

The first aim of this study was to investigate the relevance of a broad range of worries related to pregnancy and becoming a parent from the prenatal paternal perspective. Results in this sample from the general population show that overall worries in expectant fathers were rather low. The strongest concerns centered around health-related but also socioeconomic issues that are likely to be affected by parenthood. The second aim was to investigate associations of pregnancy-related worries with socioeconomic, obstetric, as well as psychosocial variables.


Distribution of Concerns

On item level, expectant fathers with major worries regarding specific prenatal aspects could be identified. 10.8% of fathers reported major worries related to the health of someone close to them, and 10.1% expressed major concerns related to something being wrong with the baby, which is in line with previous studies (34). Only few men reported major worries related to childbirth itself (3.1%). Internal examinations and going to the hospital were no major concerns. In previous research on childbirth-related concerns, percentages of highly anxious fathers ranged from 10.9 to 54.3% (33, 35, 63). However, due to methodological differences in the assessment of fear of childbirth as a distinct concept, our results are not directly comparable to these studies (33, 35, 65). Overall, men reported low levels of concern, also in comparison to Lindgren et al.'s (62) study, where fathers scored lower on socio-medical and health-related subscales of the CWS than mothers, and relationships were the lowest ranked concerns in both mothers and fathers. Socioeconomic aspects were however not investigated in the context of their study. In the current sample, socioeconomic concerns regarding the financial and employment situation were among the stronger paternal concerns, in line with results by Forsyth et al. (72) in a sample from Australia and also by Biehle and Mickelson (73) in fathers from the USA. In a German study investigating pregnancy-related worries with the CWS in a sample of 344 pregnant women from the general population (76), concerns related to financial and employment problems were less intense than in our paternal sample and women scored highest in concerns centering around childbirth itself and something being wrong with the baby. In many families in Germany, both partners contribute to the household income. In families with underaged children, 74.7% of mothers and 92.9% of fathers were employed in 2019 (129). It is also common in Germany that mothers are on maternity leave from the last 6 weeks before childbirth and often up to at least 1 year after the child is born (130, 131). Even though mothers are provided with financial state support, during that time, the father's employment is often the main source for the family income. This might lead to higher pressure in fathers and be reflected in the stronger concerns related to financial aspects compared to the maternal sample of Petersen et al. (76). However, in another German study, not being able to provide financially for the child was among the lower concerns not only in mothers but also in fathers (74). One explanation for these divergent results could be that not having enough financial resources to cover specific expenses related to childcare might not be a relevant cause for concern, but the overall financial situation due to these expanses along with a reduced household income due to pregnancy and maternity leave might be. From an international perspective, the general relevance of specific concerns might greatly vary depending also on family-friendly politics. For example, families in Sweden or Germany are entitled for employment-protected, paid maternity leave and home care leave for mothers or fathers (132). However, comparing for example the OECD countries, some do not offer financial support after giving birth, or, as in the USA, neither maternity nor home care leave. Thus, parental concerns related to the socioeconomic situation might be even stronger in those countries with little or no financial support from the government. Previous literature supports this assumption: While, in the current sample, <10% reported major concerns related to finances and the employment situation, 30% of Biehle and Mickelsons (73) US sample and 52% of Forsyth et al. (72) Australian sample reported financial concerns. Noteworthy, samples in these studies reported an average to high socioeconomic background and samples were rather small. Therefore, international research in larger, heterogeneous samples is clearly needed to further investigate the relevance of these concerns for expectant fathers with diverse socioeconomic and cultural backgrounds and living conditions.



Associations With the Included Variables

Regarding the association with contextual factors, a negative bivariate correlation with paternal age showed that younger fathers reported higher pregnancy-related worries, which is in line with previous literature (63, 74). However, in multiple regression analysis, paternal age did not significantly explain variance in pregnancy-related worries. This might be caused by a positive association of paternal age with household income, with older fathers reporting a significantly higher household income than younger fathers. In multiple regression analysis, household income on the other hand significantly explained variance in pregnancy-related concerns, with higher income being associated with lower pregnancy-related worries. Therefore, in this sample, the association of paternal age with pregnancy-related worries might be an indirect one, mediated by household income. The negative association with household income is further in line with results in studies on general anxiety in men (3) and pregnancy-related worries in women (49, 85). Supplementary analyses showed that associations were significant with the socioeconomic and relationships subscale. Thus, fathers with lower income were rather concerned about socioeconomic aspects than medical procedures, birth, or the health of the baby. This could be explained by the comparison to many other countries' well-developed perinatal health care, often covered by health insurance. Thus, low-income parents in Germany might receive the same level of basic standard care as those with higher socioeconomic status, potentially helping them to reduce concerns. Globally, the availability and accessibility of, for example, early standardized antenatal care vary substantially on the regional level and between income groups (133). Further, evidence from middle- and low-income countries indicates an association of fewer antenatal care visits with maternal education and income, being a single parent, living in rural areas, and higher household size and parity (134). On the background of reported associations of antenatal classes and education with parental pregnancy-related concerns, preparation for parenthood, and mental health (29, 63, 135), less opportunities for antenatal care or education classes might also lead to higher paternal insecurities and concerns.

On an overall level, pregnancy-related worries were, against our hypothesis, not significantly associated with having previous children or miscarriages as reported by the partner. However, as indicated in the supplementary analyses of the subscales, having previous children was the only factor significantly explaining variance in socio-medical worries. In line with previous research (35, 63), those fathers in the current analysis whose partners had given birth before were less concerned about medical procedures, childbirth, going to the hospital, or coping with the new baby, which might be due to first experiences with delivery. Regarding miscarriages, our results are not in line with previous qualitative and quantitative research indicating higher pregnancy-related concerns also in fathers after perinatal loss (94–96). Still, the level of worry regarding a miscarriage in the participating fathers was comparable or even slightly higher than in a sample of German pregnant women (76). In contrast to earlier studies, on the bivariate level, a non-significant trend was observed, indicating lower worries in men whose partner reported a previous miscarriage. A positive correlation between miscarriages and number of children might partially explain the unexpected direction of effects between miscarriages and pregnancy-related worries, in a way that many of the women with the experience of prenatal loss of a pregnancy might potentially also have had at least one successful pregnancy as well. Also, in the current study, pregnancy-related worries were assessed in the second to third trimester when the highest risk of having a miscarriage is usually overcome. Perinatal care in Germany includes several routine screenings starting early in pregnancy (136), which might also help to reduce worries about potential miscarriages. Future research should investigate these associations and the unexpected trend observed in the current study.

Regarding psychosocial variables, pregnancy-related worries were higher in men reporting also higher levels of anxiety and depression, which is in line with previous research (59). In the supplementary analyses, symptoms of generalized anxiety were only associated with socioeconomic and relationship aspects. One explanation for this result might be that concerns related to the family's financial situation and to the partner or social relationships might feel less controllable. Also, higher depressive symptoms were associated with worries related to the health of the fetus or the possibility of a miscarriage. For fathers, the lack of a physical connection to the baby, including also the possibility to directly feel changes in, for example, movement of the child, might lead to the perception that the health of the baby is beyond their control, eventually increasing the risk for catastrophizing. Depression and anxiety with their negative basic assumptions and a tendency to catastrophize have been associated with more worry, also regarding pregnancy-related topics (42, 104). Further, the size of the associations reported here indicate in line with research in maternal samples that pregnancy-related worries are related to but still distinct from general levels of anxiety and depression (42, 51, 128), which underlines the importance of further investigating pregnancy-specific concerns in fathers as a distinct entity.

Since previous research indicates that men might tend to express anxious-depressive mood more often in externalizing behavior [e.g., (107)], hostility was included as a potential associated factor. Despite a positive bivariate correlation, hostility did not significantly explain variance in pregnancy-related concerns in multivariate analysis. This might be due to a higher overlap of anxious and depressive symptoms with pregnancy-related concerns. Another explanation might be the rather small variance in hostility scores. Even though comparable to the scores from the general population (118), the mean hostility scores were rather low. Due to the proposed potential gender-related differences in manifestation of prenatal distress, it might be of interest to further investigate these associations in clinical samples.

Finally, perceived social support was associated with pregnancy-related worries, which is in line with previous results indicating the protective effect of social support on perinatal mental health and specifically pregnancy-related worries (59, 108). The pregnant partner as well as family and friends are generally seen by fathers as an important source of pregnancy-related information (72). Thus, having a strong supportive social network with peers, family, or friends that can additionally give advice, potentially also based on their own experiences, might help to buffer insecurities arising during the perinatal period.

The results of this study support the assumption that a wider assessment of pregnancy-related and general worries (75) is valuable to describe the perspective of expectant fathers in the prenatal period sufficiently. Still, there are some methodological issues that should be considered in future research when using the CWS with expectant fathers. The wording of the item “the health of someone close to you” did not clearly differentiate between worry regarding the health of the pregnant partner or another close person. Even though it is likely that in the context of this study fathers refer to their pregnant partner when answering this question, the item leaves room for interpretation. Further, an investigation of the psychometric properties of the German version of the CWS (76) and its subscales in expectant fathers is still needed. Thus, and due to the partly low scale reliability scores, especially for the subscales socioeconomic and relationships and health of the baby/other, the results of the supplementary analyses should be interpreted with caution. While questionnaires assessing fear of childbirth have been used in fathers more often in the past (34), questionnaires have been individually developed for specific study purposes (74) or available questionnaires have been adapted to the fathers' needs (122); validated questionnaires assessing paternal concerns beyond this scope are still missing and it is possible that not all aspects relevant for fathers are covered by the existing literature. For example, in Greer's (66) study, the interviewed fathers had the strongest concern regarding the consequences of a difficult birth on the mental health of their partner. Further concerns that could especially arise in fathers during the prenatal period are related to finding their own role and being able to properly support their pregnant partner during birth [e.g., (87)]. To identify men suffering from pregnancy-related worries already in prenatal care, specific instruments need to be available and evaluated in expectant fathers (59).



Limitations

This population-based sample was rather homogeneous in terms of sociodemographic background. All participants were in a relationship with their pregnant partner. Another limitation is that the questionnaire-based assessment required a good understanding of the German language. These characteristics might limit generalizability of the results. Additionally, a selection bias might be possible, since only interested fathers who accompanied their partner to one of the study appointments were recruited. Further, the current analysis is based on a cross-sectional assessment, which can highlight associations among variables but does not allow any causal interpretation of effects. Due to methodological reasons, it was not possible to include current pregnancy complications as a predictor variable. Parity and previous miscarriages were reported by the pregnant partner and not assessed individually for the expectant father. It is thus possible that the experience with birth or miscarriages might differ between the assessed men and their partners. Further, due to excluding women being pregnant by reproductive technologies, women with a history of infertility might not be adequately represented in this study. It would be of interest to replicate our findings in a larger, heterogeneous sample including participants with high-risk status regarding their socioeconomic or psychosocial background and obstetric history.



Implications

The results of this study give further insight into pregnancy-specific concerns in a German sample from the general population. They indicate that pregnancy-related worries were overall rather low in expectant fathers in our study, who had an overall average to high educational and income level and were living in a relationship with the mother of their child and in a Western country with a universal health care system and coverage of antenatal care independent of income or education, as well as entitlement to paid maternity leave and parental home care. However, for some individual aspects, the men in the current study reported levels of major worry. Our results on associated factors and previous research indicate that younger first-time fathers with higher levels of anxiety or depression, fewer financial resources, and less social support should get more attention in the context of prenatal care.

Still, fathers express that their perspective and particularly their emotional well-being are often not recognized in prenatal care or they hesitate to express these concerns themselves. Addressing prenatal worries in both parents actively already prenatally, during ultrasound, or as part of birth preparation classes might make expectant fathers feel more involved. Moreover, father-specific settings for men in prenatal routine, similar to baby massage classes for fathers in the postpartum period, could serve as a peer-to-peer forum to simultaneously share potential paternal worries or fears and promote additional social support (36). This is not only important for the well-being of the father but might also foster paternal involvement in caretaking from the beginning with its positive consequences for the developing father–child relationship. Besides birth-related topics, more general pregnancy-related issues that may also arise in the transition to parenthood such as socioeconomic concerns, as well as the role of being the supportive partner during birth, should be addressed and investigated in future research. Most studies investigating pregnancy-related worries in fathers stem from European and especially Scandinavian countries. However, the relevance of specific anxieties and concerns might vary depending on the general access to prenatal care in the specific region or country as well as on the socioeconomic situation of the individual family. Moreover, different cultural backgrounds might substantially affect the societal and personal expectations on the paternal role and its potentially associated worries. To enable a comparison across countries and cultures regarding the generalizability of results, qualitative and quantitative analyses in samples from diverse backgrounds are needed to identify not only relevant concerns and worries for expectant fathers but also associated factors related to specific domains of pregnancy-related worries. For a general understanding, longitudinal studies are needed to investigate not only the development of pregnancy-related worries during pregnancy but also their relevance for the postnatal period.




DATA AVAILABILITY STATEMENT

The datasets presented in this article are not readily available because of the ethical committee's decision. Requests to access the datasets should be directed to a.goebel@uke.de.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Ethics Committee of the Hamburg Chamber of Physicians(application numbers PV3694, PV5574), Hamburg Chamber of Physicians, Hamburg, Germany. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

All authors contributed substantially to this study. AG developed the research question, conducted the statistical analyses, drafted and revised the manuscript. PA and AD contributed to the final research question and the research design, the drafting and revision of the manuscript. KH and MS-M contributed to the development of the final research question and the research design, the drafting and revision of the manuscript. SM developed the research question, contributed to the research design, drafted and revised the manuscript. All authors approved the final version of this manuscript.



FUNDING

This work was funded by the Jürgen Rickertsen Foundation, the Georg & Jürgen Rickertsen Foundation (PAULINE study) as well as the German Research Foundation (PRINCE study) within the Clinical Research Unit 296 Feto-maternal immune cross talk (to AD [DI 2103/3-2] and PA [AR232/25-2]). The publication fee was covered by the University Medical Center Hamburg-Eppendorf as a Frontiers institutional member.



ACKNOWLEDGMENTS

The authors would like to thank all the participants in the PRINCE and PAULINE cooperation study. Furthermore, the authors would like to acknowledge Gudula Hansen and Mirja Pagenkemper for support in recruitment and Janina Goletzke, Lydia Yao Stuhrmann, and Lesley-Ann Straub for their technical support in the data extraction.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2020.575845/full#supplementary-material



REFERENCES

 1. Leach LS, Poyser C, Fairweather-Schmidt K. Maternal perinatal anxiety: a review of prevalence and correlates. Clin Psychol. (2017) 21:4–19. doi: 10.1111/cp.12058

 2. Sapountzi-Krepia D, Lavdaniti M, Dimitriadou A, Psychogiou M, Sgantzos M, He H-G, et al. Fathers' feelings and experience related to their wife/partner's delivery in northern Greece. Open Nurs J. (2010) 4:48. doi: 10.2174/1874434601004010048

 3. Philpott LF, Savage E, Fitzgerald S, Leahy-Warren P. Anxiety in fathers in the perinatal period: a systematic review. Midwifery. (2019) 76:54–101. doi: 10.1016/j.midw.2019.05.013

 4. Dunkel Schetter C, Tanner L. Anxiety, depression and stress in pregnancy: implications for mothers, children, research, and practice. Curr Opin Psychiatry. (2012) 25:141–8. doi: 10.1097/YCO.0b013e3283503680

 5. Erickson NL, Gartstein MA, Dotson JAW. Review of prenatal maternal mental health and the development of infant temperament. J Obstet Gynecol Neonatal Nurs. (2017) 46:588–600. doi: 10.1016/j.jogn.2017.03.008

 6. Madigan S, Oatley H, Racine N, Fearon RP, Schumacher L, Akbari E, et al. A meta-analysis of maternal prenatal depression and anxiety on child socioemotional development. J Am Acad Child Adolesc Psychiatry. (2018) 57:645–657.e648. doi: 10.1016/j.jaac.2018.06.012

 7. Lamb ME. The changing roles of fathers. In: Shapiro JL, Diamond MJ, Greenberg M, editors. Springer Series, Focus on Men, Vol. 8. Becoming a Father: Contemporary, Social, Developmental, and Clinical Perspectives. New York, NY: Springer Publishing Co (1995). p. 18–35.

 8. Lamb, E. M. (2010). The Role of the Father in Child Development. Hoboken, NJ: John Wiley and Sons Inc.

 9. Parke RD. (ed.). Changing parental roles. The sharing and redistribution of family responsibility in contemporary families. In: Future Families. West Sussex: John Wiley and Sons (2013). p. 25–54. doi: 10.1002/9781118602386.ch2

 10. Crespi I, Ruspini E. Transition to fatherhood: new perspectives in the global context of changing men's identities. Int Rev Sociol. (2015) 25:353–8. doi: 10.1080/03906701.2015.1078529

 11. Sarkadi A, Kristiansson R, Oberklaid F, Bremberg S. Fathers' involvement and children's developmental outcomes: a systematic review of longitudinal studies. Acta Paediatr. (2008) 97:153–8. doi: 10.1111/j.1651-2227.2007.00572.x

 12. Brown GL, Mangelsdorf SC, Neff C. Father involvement, paternal sensitivity, and father– child attachment security in the first 3 years. J Fam Psychol. (2012) 26:421–30. doi: 10.1037/a0027836

 13. Ramchandani PG, Domoney J, Sethna V, Psychogiou L, Vlachos H, Murray L. Do early father–infant interactions predict the onset of externalising behaviours in young children? Findings from a longitudinal cohort study. J Child Psychol Psychiatry. (2013) 54:56–64. doi: 10.1111/j.1469-7610.2012.02583.x

 14. Barker B, Iles JE, Ramchandani PG. Fathers, fathering and child psychopathology. Curr Opin Psychol. (2017) 15:87–92. doi: 10.1016/j.copsyc.2017.02.015

 15. Grossmann K, Grossmann KE. Essentials when studying child-father attachment: a fundamental view on safe haven and secure base phenomena. Attach Hum Dev. (2020) 22:9–14. doi: 10.1080/14616734.2019.1589056

 16. Tamis-Lemonda CS, Shannon JD, Cabrera NJ, Lamb ME. Fathers and mothers at play with their 2-and 3-year-olds: contributions to language and cognitive development. Child Dev. (2004) 75:1806–20. doi: 10.1111/j.1467-8624.2004.00818.x

 17. Sethna V, Perry E, Domoney J, Iles J, Psychogiou L, Rowbotham NE, et al. Father–child interactions at 3 months and 24 months: contributions to children's cognitive development at 24 months. Inf Ment Health. (2017) 38:378–90. doi: 10.1002/imhj.21642

 18. Amodia-Bidakowska A, Laverty C, Ramchandani PG. Father-child play: a systematic review of its frequency, characteristics and potential impact on children's development. Dev Rev. (2020) 57:100924. doi: 10.1016/j.dr.2020.100924

 19. Yargawa J, Leonardi-Bee J. Male involvement and maternal health outcomes: systematic review and meta-analysis. J Epidemiol Community Health. (2015) 69:604–12. doi: 10.1136/jech-2014-204784

 20. Alio AP, Salihu HM, Kornosky JL, Richman AM, Marty PJ. Feto-infant health and survival: does paternal involvement matter? Matern Child Health J. (2010) 14:931–7. doi: 10.1007/s10995-009-0531-9

 21. Lee SJ, Sanchez DT, Grogan-Kaylor A, Lee JY, Albuja A. Father early engagement behaviors and infant low birth weight. Matern Child Health J. (2018) 22:1407–17. doi: 10.1007/s10995-018-2521-2

 22. Lewin A, Mitchell SJ, Waters D, Hodgkinson S, Southammakosane C, Gilmore J. The protective effects of father involvement for infants of teen mothers with depressive symptoms. Matern Child Health J. (2015) 19:1016–23. doi: 10.1007/s10995-014-1600-2

 23. Vakrat A, Apter-Levy Y, Feldman R. Fathering moderates the effects of maternal depression on the family process. Dev Psychopathol. (2018) 30:27–38. doi: 10.1017/S095457941700044X

 24. Nomaguchi K, Brown S, Leyman TM. Fathers' participation in parenting and maternal parenting stress: Variation by relationship status. J Fam Issues. (2017) 38:1132–56. doi: 10.1177/0192513X15623586

 25. Choi J-K, Parra G, Jiang Q. The longitudinal and bidirectional relationships between cooperative coparenting and child behavioral problems in low-income, unmarried families. J Fam Psychol. (2019) 33:203–14. doi: 10.1037/fam0000498

 26. Parkes A, Green M, Mitchell K. Coparenting and parenting pathways from the couple relationship to children's behavior problems. J Fam Psychol. (2019) 33:215–25. doi: 10.1037/fam0000492

 27. Wang X, Wu Q, Yoon S. Pathways from father engagement during infancy to child aggression in late childhood. Child Psychiatry Hum Dev. (2019) 50:605–17. doi: 10.1007/s10578-018-00866-1

 28. Draper J. “It was a real good show”: the ultrasound scan, fathers and the power of visual knowledge. Sociol Health Illn. (2002) 24:771–95. doi: 10.1111/1467-9566.00318

 29. Plantin L, Olykoya A, Ny P. Positive health outcomes of fathers' involvment in pregnancy and childbirth paternal support: a scope study literature review. Fathering. (2011) 9:87–102. doi: 10.3149/fth.0901.87

 30. Steen M, Downe S, Bamford N, Edozien L. Not-patient and not-visitor: a metasynthesis fathers' encounters with pregnancy, birth and maternity care. Midwifery. (2012) 28:362–71. doi: 10.1016/j.midw.2011.06.009

 31. Baldwin S, Malone M, Sandall J, Bick D. Mental health and wellbeing during the transition to fatherhood: a systematic review of first time fathers' experiences. JBI Database Syst Rev Implement Rep. (2018) 16:2118–91. doi: 10.11124/JBISRIR-2017-003773

 32. Xue WL, Shorey S, Wang W, He H-G. Fathers' involvement during pregnancy and childbirth: an integrative literature review. Midwifery. (2018) 62:135–45. doi: 10.1016/j.midw.2018.04.013

 33. Eriksson C, Salander P, Hamberg K. Men's experiences of intense fear related to childbirth investigated in a Swedish qualitative study. J Mens Health Gend. (2007) 4:409–18. doi: 10.1016/j.jmhg.2007.07.045

 34. Hanson S, Hunter LP, Bormann JR, Sobo EJ. Paternal fears of childbirth: a literature review. J Perinat Educ. (2009) 18:12–20. doi: 10.1624/105812409X474672

 35. Hildingsson I, Haines H, Johansson M, Rubertsson C, Fenwick J. Childbirth fear in Swedish fathers is associated with parental stress as well as poor physical and mental health. Midwifery. (2014) 30:248–54. doi: 10.1016/j.midw.2013.12.012

 36. Singley DB, Edwards LM. Men's perinatal mental health in the transition to fatherhood. Prof Psychol Res Pract. (2015) 46:309. doi: 10.1037/pro0000032

 37. Van Den Bergh BR, Mennes M, Stevens V, Van Der Meere J, Börger N, Stiers P, et al. ADHD deficit as measured in adolescent boys with a continuous performance task is related to antenatal maternal anxiety. Pediatr Res. (2006) 59:78–82. doi: 10.1203/01.pdr.0000191143.75673.52

 38. Glover V, O'donnell K, O'connor TG. Associations between prenatal stress, anxiety and depression and child behavioural and cognitive development. Is it causal? In: Pariante C, Conroy S, Dazzan P, Howard L, Pawlby S, Seneviratne T, editors. Perinatal Psychiatry: The Legacy of Channi Kumar. New York, NY: Oxford University Press (2014). p. 226–36. doi: 10.1093/oso/9780199676859.003.0024

 39. Tarabulsy GM, Pearson J, Vaillancourt-Morel M-P, Bussières E-L, Madigan S, Lemelin J-P, et al. Meta-analytic findings of the relation between maternal prenatal stress and anxiety and child cognitive outcome. J Dev Behav Pediatr. (2014) 35:38–43. doi: 10.1097/DBP.0000000000000003

 40. Glover V, O'donnell KJ, O'connor TG, Fisher J. Prenatal maternal stress, fetal programming, and mechanisms underlying later psychopathology—a global perspective. Dev. Psychopathol. (2018) 30:843–54. doi: 10.1017/S095457941800038X

 41. Reck C, Zimmer K, Dubber S, Zipser B, Schlehe B, Gawlik S. The influence of general anxiety and childbirth-specific anxiety on birth outcome. Arch Womens Ment Health. (2013) 16:363–9. doi: 10.1007/s00737-013-0344-0

 42. Blackmore ER, Gustafsson H, Gilchrist M, Wyman C, O'connor TG. Pregnancy-related anxiety: evidence of distinct clinical significance from a prospective longitudinal study. J Affect Disord. (2016) 197:251–8. doi: 10.1016/j.jad.2016.03.008

 43. Koelewijn JM, Sluijs AM, Vrijkotte TGM. Possible relationship between general and pregnancy-related anxiety during the first half of pregnancy and the birth process: a prospective cohort study. BMJ Open. (2017) 7:e013413. doi: 10.1136/bmjopen-2016-013413

 44. Hoyer J, Wieder G, Höfler M, Krause L, Wittchen H-U, Martini J. Do lifetime anxiety disorders (anxiety liability) and pregnancy-related anxiety predict complications during pregnancy and delivery? Early Hum Dev. (2020) 144:105022. doi: 10.1016/j.earlhumdev.2020.105022

 45. Korja R, Nolvi S, Grant KA, Mcmahon C. The relations between maternal prenatal anxiety or stress and child's early negative reactivity or self-regulation: a systematic review. Child Psychiatry Hum Dev. (2017) 48:1–19. doi: 10.1007/s10578-017-0709-0

 46. Huizink AC, Robles De Medina PG, Mulder EJ, Visser GH, Buitelaar JK. Stress during pregnancy is associated with developmental outcome in infancy. J Child Psychol Psychiatry. (2003) 44:810–8. doi: 10.1111/1469-7610.00166

 47. Buss C, Davis EP, Muftuler L, Head K, Sandman CA. High pregnancy anxiety during mid-gestation is associated with decreased gray matter density in 6-9-year-old children. Psychoneuroendocrinology. (2010) 35:141–53. doi: 10.1016/j.psyneuen.2009.07.010

 48. Buss C, Davis E, Hobel C, Sandman C. Maternal pregnancy-specific anxiety is associated with child executive function at 6–9 years age. Stress. (2011) 14:665–76. doi: 10.3109/10253890.2011.623250

 49. Saisto T, Halmesmaki E. Fear of childbirth: a neglected dilemma. Acta Obstet Gynecol Scand. (2003) 82:201–8. doi: 10.1034/j.1600-0412.2003.00114.x

 50. Fairlie TG, Gillman MW, Rich-Edwards J. High pregnancy-related anxiety and prenatal depressive symptoms as predictors of intention to breastfeed and breastfeeding initiation. J Womens Health. (2009) 18:945–53. doi: 10.1089/jwh.2008.0998

 51. Arch JJ. Pregnancy-specific anxiety: which women are highest and what are the alcohol-related risks? Compr Psychiatry. (2013) 54:217–28. doi: 10.1016/j.comppsych.2012.07.010

 52. Huizink A, Menting B, De Moor M, Verhage M, Kunseler F, Schuengel C, et al. From prenatal anxiety to parenting stress: a longitudinal study. Arch Womens Ment Health. (2017) 20:663–72. doi: 10.1007/s00737-017-0746-5

 53. Standley K, Soule B, Copans SA. Dimensions of prenatal anxiety and their influence on pregnancy outcome. Am J Obstet Gynecol. (1979) 135:22–6.

 54. Van Den Bergh B. The influence of maternal emotions during pregnancy on fetal and neonatal behavior. J Prenat Perinat Psychol Health. (1990) 5:119–30.

 55. Rini CK, Dunkel-Schetter C, Wadhwa PD, Sandman CA. Psychological adaptation and birth outcomes: the role of personal resources, stress, and sociocultural context in pregnancy. Health Psychol. (1999) 18:333–45. doi: 10.1037/0278-6133.18.4.333

 56. Roesch SC, Schetter CD, Woo G, Hobel CJ. Modeling the types and timing of stress in pregnancy. Anxiety Stress Coping Int J. (2004) 17:87–102. doi: 10.1080/1061580031000123667

 57. Brunton RJ, Dryer R, Saliba A, Kohlhoff J. Pregnancy anxiety: a systematic review of current scales. J Affect Disord. (2015) 176:24–34. doi: 10.1016/j.jad.2015.01.039

 58. Bayrampour H, Ali E, Mcneil DA, Benzies K, Macqueen G, Tough S. Pregnancy-related anxiety: a concept analysis. Int J Nurs Stud. (2016) 55:115–30. doi: 10.1016/j.ijnurstu.2015.10.023

 59. Cameron EE, Giesbrecht GF, Tomfohr-Madsen LM. Psychometric properties of the pregnancy-related anxiety scale for use with fathers during pregnancy. Psychol Men Masc. (2020) 1–13. doi: 10.1037/men0000260

 60. Cote-Arsenault D. The influence of perinatal loss on anxiety in multigravidas. J Obstet Gynecol Neonatal Nurs. (2003) 32:623–9. doi: 10.1177/0884217503257140

 61. Dipietro J, Ghera M, Costigan K, Hawkins M. Measuring the ups and downs of pregnancy stress. J Psychosom Obstet Gynec. (2004) 25:189–201. doi: 10.1080/01674820400017830

 62. Lindgren P, Stadin M, Blomberg I, Nordin K, Sahlgren H, Ingvoldstad Malmgren C. Information about first-trimester screening and self-reported distress among pregnant women and partners–comparing two methods of information giving in Sweden. Acta Obstet Gynecol Scand. (2017) 96:1243–50. doi: 10.1111/aogs.13195

 63. Serçekuş P, Vardar O, Özkan S. Fear of childbirth among pregnant women and their partners in Turkey. Sex Reprod Healthc. (2020) 24:100501. doi: 10.1016/j.srhc.2020.100501

 64. Eriksson C, Westman G, Hamberg K. Experiential factors associated with childbirth-related fear in Swedish women and men: a population based study. J Psychosom Obstet Gynec. (2005) 26:63–72. doi: 10.1080/01674820400023275

 65. Bergström M, Rudman A, Waldenstrom U, Kieler H. Fear of childbirth in expectant fathers, subsequent childbirth experience and impact of antenatal education: subanalysis of results from a randomized controlled trial. Acta Obstet Gynecol Scand. (2013) 92:967–73. doi: 10.1111/aogs.12147

 66. Greer J. 'Fear of childbirth'and ways of coping for pregnant women and their partners during the birthing process: a salutogenic analysis. Evidence Based Midwifery. (2014) 12:95–100.

 67. Gawlik S, Müller M, Hoffmann L, Dienes A, Wallwiener M, Sohn C, et al. Prevalence of paternal perinatal depressiveness and its link to partnership satisfaction and birth concerns. Arch Womens Ment Health. (2014) 17:49–56. doi: 10.1007/s00737-013-0377-4

 68. Skjothaug T, Smith L, Wentzel-Larsen T, Moe V. Does fathers'prenatal mental health bear a relationship to parenting stress at 6 months. Inf Ment Health. (2018) 39:537–51. doi: 10.1002/imhj.21739

 69. Skjothaug T, Smith L, Wentzel-Larsen T, Stänicke E, Moe V. Antecedents of fathers' perception of child behavior at child age 12 months. Inf Ment Health. (2020) 41:495–516. doi: 10.1002/imhj.21862

 70. Finnbogadóttir H, Svalenius EC, Persson EK. Expectant first-time fathers' experiences of pregnancy. Midwifery. (2003) 19:96–105. doi: 10.1016/S0266-6138(03)00003-2

 71. Poh H, Koh S, He HG. An integrative review of fathers' experiences during pregnancy and childbirth. Int Nurs Rev. (2014) 61:543–54. doi: 10.1111/inr.12137

 72. Forsyth C, Skouteris H, Wertheim EH, Paxton SJ, Milgrom J. Men's emotional responses to their partner's pregnancy and their views on support and information received. Aust N Z J Obstet Gynaecol. (2011) 51:53–6. doi: 10.1111/j.1479-828X.2010.01244.x

 73. Biehle SN, Mickelson KD. Worries in expectant parents: its relation with perinatal well-being and relationship satisfaction. Pers Relatsh. (2011) 18:697–713. doi: 10.1111/j.1475-6811.2010.01335.x

 74. Kannenberg K, Weichert J, Rody A, Banz-Jansen C. Treatment-associated anxiety among pregnant women and their partners: what is the influence of sex, parity, age and education? Geburtshilfe Frauenheilkd. (2016) 76:809–13. doi: 10.1055/s-0042-101546

 75. Green JM, Kafetsios K, Statham HE, Snowdon CM. Factor structure, validity and reliability of the Cambridge worry scale in a pregnant population. J Health Psychol. (2003) 8:753–64. doi: 10.1177/13591053030086008

 76. Petersen JJ, Paulitsch MA, Guethlin C, Gensichen J, Jahn A. A survey on worries of pregnant women–testing the German version of the Cambridge Worry Scale. BMC Public Health. (2009) 9:490. doi: 10.1186/1471-2458-9-490

 77. Orr ST, James SA, Casper R. Psychosocial stressors and low birth weight: development of a questionnaire. J Dev Behav Pediatr. (1992) 13:343–7. doi: 10.1097/00004703-199210010-00005

 78. Navidpour F, Dolatian M, Shishehgar S, Yaghmaei F, Majd HA, Hashemi SS. Validating the Farsi version of the Pregnancy Worries and Stress Questionnaire (PWSQ): an exploratory factor analysis. Electron Physician. (2016) 8:3132. doi: 10.19082/3132

 79. Brunton RJ, Dryer R, Saliba A, Kohlhoff J. The initial development of the Pregnancy-Related Anxiety Questionnaire. Women Birth. (2019) 32:e118–e130. doi: 10.1016/j.wombi.2018.05.004

 80. Nazaré B, Fonseca A, Canavarro MC. Avaliação das Preocupações Sentidas Durante a Gravidez: Estudos Psicométricos da Versão Portuguesa da Cambridge Worry Scale (CWS). Laboratório de Psicologia (2012). doi: 10.14417/lp.625

 81. Gunay EY, Gul A. Reliability and validity of the Cambridge Worry Scale in pregnant Turkish women. Midwifery. (2015) 31:359–64. doi: 10.1016/j.midw.2014.10.003

 82. Mortazavi F, Akaberi A. Worries of pregnant women: testing the Farsi Cambridge Worry Scale. Scientifica. (2016) 2016:5791560. doi: 10.1155/2016/5791560

 83. Sinesi A, Maxwell M, O'carroll R, Cheyne H. Anxiety scales used in pregnancy: systematic review. BJPsych Open. (2019) 5:e5. doi: 10.1192/bjo.2018.75

 84. Wackers KJ, Wassen MM, Zeegers B, Budé L, Nieuwenhuijze MJ. Effect of the use of a national information brochure about fetal movements on patient delay. Women Birth. (2019) 32:131–6. doi: 10.1016/j.wombi.2018.06.015

 85. Lukasse M, Schei B, Ryding E, Group BS. Prevalence and associated factors of fear of childbirth in six European countries. Sex Reprod Healthcare. (2014) 5:99–106. doi: 10.1016/j.srhc.2014.06.007

 86. O'brien M, Moss P. Fathers, work and family policies in Europe. In: Lamb ME, editor. The Role of the Father in Child Development. Hoboken, NJ: John Wiley and Sons (2010). p. 551–77.

 87. Pilkington PD, Rominov H. Fathers' worries during pregnancy: a qualitative content analysis of Reddit. J Perinat Educ. (2017) 26:208–18. doi: 10.1891/1058-1243.26.4.208

 88. Schytt E, Bergström M. First-time fathers' expectations and experiences of childbirth in relation to age. Midwifery. (2014) 30:82–8. doi: 10.1016/j.midw.2013.01.015

 89. Stevenson EL, Cebert M, Silva SG. Stress and anxiety in couples who conceive via in vitro fertilization compared with those who conceive spontaneously. J Obstet Gynecol Neonatal Nurs. (2019) 48:635–44. doi: 10.1016/j.jogn.2019.09.001

 90. Garcia-Enguidanos A, Calle M, Valero J, Luna S, Dominguez-Rojas V. Risk factors in miscarriage: a review. Eur J Obstet Gynecol Reprod Biol. (2002) 102:111–9. doi: 10.1016/S0301-2115(01)00613-3

 91. Due C, Chiarolli S, Riggs DW. The impact of pregnancy loss on men's health and wellbeing: a systematic review. BMC Pregnancy Childbirth. (2017) 17:380. doi: 10.1186/s12884-017-1560-9

 92. Williams HM, Topping A, Coomarasamy A, Jones LL. Men and miscarriage: a systematic review and thematic synthesis. Qual Health Res. (2020) 30:133–45. doi: 10.1177/1049732319870270

 93. Franche R-L, Bulow C. The impact of a subsequent pregnancy on grief and emotional adjustment following a perinatal loss. Inf Ment Health. (1999) 20:175–87. doi: 10.1002/(SICI)1097-0355(199922)20:2andlt;175::AID-IMHJ5andgt;3.0.CO;2-Q

 94. Armstrong D. Exploring fathers' experiences of pregnancy after a prior perinatal loss. MCN Am J Matern Child Nurs. (2001) 26:147–53. doi: 10.1097/00005721-200105000-00012

 95. Armstrong DS. Emotional distress and prenatal attachment in pregnancy after perinatal loss. J Nurs Scholarsh. (2002) 34:339–45. doi: 10.1111/j.1547-5069.2002.00339.x

 96. O'leary J, Thorwick C. Fathers' perspectives during pregnancy, postperinatal loss. J Obstet Gynecol Neonatal Nurs. (2006) 35:78–86. doi: 10.1111/j.1552-6909.2006.00017.x

 97. Genesoni L, Tallandini MA. Men's psychological transition to fatherhood: an analysis of the literature, 1989–2008. Birth. (2009) 36:305–18. doi: 10.1111/j.1523-536X.2009.00358.x

 98. Philpott LF, Leahy-Warren P, Fitzgerald S, Savage E. Stress in fathers in the perinatal period: a systematic review. Midwifery. (2017) 55:113–27. doi: 10.1016/j.midw.2017.09.016

 99. Cowan PA, Cowan CP. Normative family transitions, couple relationship quality, and healthy child development. In: Walsh F, editor. Normal Family Processes: Growing Diversity and Complexity. New York, NY: The Guilford Press (2012). p. 428–451.

 100. Habib C. The transition to fatherhood: A literature review exploring paternal involvement with identity theory. J Fam Stud. (2012) 18:103–20. doi: 10.5172/jfs.2012.18.2-3.103

 101. Guardino CM, Dunkel Schetter C. Understanding pregnancy anxiety. Concepts, correlates, and consequences. Zero Three. (2014) 34:12–21.

 102. Wall V, Premji SS, Letourneau N, Mccaffrey G, Nyanza EC. Factors associated with pregnancy-related anxiety in Tanzanian women: a cross sectional study. BMJ Open. (2018) 8:e020056. doi: 10.1136/bmjopen-2017-020056

 103. Nath A, Venkatesh S, Balan S, Metgud CS, Krishna M, Murthy GVS. The prevalence and determinants of pregnancy-related anxiety amongst pregnant women at less than 24 weeks of pregnancy in Bangalore, Southern India. Int J Women's Health. (2019) 11:241–8. doi: 10.2147/IJWH.S193306

 104. Mudra S, Göbel A, Barkmann C, Goletzke J, Hecher K, Schulte-Markwort M, et al. The longitudinal course of pregnancy-related anxiety in parous and nulliparous women and its association with symptoms of social and generalized anxiety. J Affect Disord. (2020) 260:111–8. doi: 10.1016/j.jad.2019.08.033

 105. Durkin S, Morse C, Buist A. The factor structure of prenatal psychological and psychosocial functioning in first-time expectant parents. J Reprod Infant Psychol. (2001) 19:121–34. doi: 10.1080/02646830123982

 106. Wong YJ, Ho M-HR, Wang S-Y, Miller I. Meta-analyses of the relationship between conformity to masculine norms and mental health-related outcomes. J Couns Psychol. (2017) 64:80–93. doi: 10.1037/cou0000176

 107. Baldoni F, Giannotti M. Perinatal distress in fathers: toward a gender-based screening of paternal perinatal depressive and affective disorders. Front Psychol. (2020) 11:1892. doi: 10.3389/fpsyg.2020.01892

 108. Boyce P, Condon J, Barton J, Corkindale C. First-time fathers' study: psychological distress in expectant fathers during pregnancy. Aust N Z J Psychiatry. (2007) 41:718–25. doi: 10.1080/00048670701517959

 109. Fischer AR, Good GE. Men and psychotherapy: an investigation of alexithymia, intimacy, and masculine gender roles. Psychother Theory Res Pract Train. (1997) 34:160. doi: 10.1037/h0087646

 110. Bremer L, Goletzke J, Wiessner C, Pagenkemper M, Gehbauer C, Becher H, et al. Paracetamol medication during pregnancy: insights on intake frequencies, dosages and effects on hematopoietic stem cell populations in cord blood from a longitudinal prospective pregnancy cohort. EBioMed. (2017) 26:146–51. doi: 10.1016/j.ebiom.2017.10.023

 111. Öhman SG, Grunewald C, Waldenstrom U. Women's worries during pregnancy: testing the Cambridge Worry Scale on 200 Swedish women. Scand J Caring Sci. (2003) 17:148–52. doi: 10.1046/j.1471-6712.2003.00095.x

 112. Bergström M. Psychoprophylaxis-Antenatal Preparation and Actual Use During Labour. Stockholm: Department of Women's and Children's Health (2010).

 113. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092–7. doi: 10.1001/archinte.166.10.1092

 114. Hinz A, Klein AM, Brähler E, Glaesmer H, Luck T, Riedel-Heller SG, et al. Psychometric evaluation of the generalized anxiety disorder screener GAD-7, based on a large German general population sample. J Affect Disord. (2017) 210:338–44. doi: 10.1016/j.jad.2016.12.012

 115. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression: development of the 10-item Edinburgh Postnatal Depression Scale. Br J Psychiatry. (1987) 150:782–6. doi: 10.1192/bjp.150.6.782

 116. Matthey S, Barnett B, Kavanagh DJ, Howie P. Validation of the Edinburgh Postnatal Depression Scale for men, and comparison of item endorsement with their partners. J Affect Disord. (2001) 64:175–84. doi: 10.1016/S0165-0327(00)00236-6

 117. Matthey S, Ross-Hamid C. Repeat testing on the Edinburgh Depression Scale and the HADS-A in pregnancy: differentiating between transient and enduring distress. J Affect Disord. (2012) 141:213–21. doi: 10.1016/j.jad.2012.02.037

 118. Derogatis LR, Spencer P. Brief Symptom Inventory: BSI. Upper Saddle River, NJ: Pearson (1993).

 119. Schulz U, Schwarzer R. Social support in coping with illness: the Berlin Social Support Scales (BSSS). Diagnostica. (2003) 49:73–82. doi: 10.1026//0012-1924.49.2.73

 120. Kienle R, Luszczynska A, Pfüller B, Knoll N. Appraisal detection bias and well-being in close relationships: couples experiencing assisted reproduction treatment. Appl Psychol Health Well Being. (2009) 1:165–87. doi: 10.1111/j.1758-0854.2009.01011.x

 121. Brondino N, Colombini G, Morandotti N, Podavini F, De Vidovich G, Formica M, et al. Psychological correlates of decision-making during prenatal diagnosis: a prospective study. J Psychosom Obstet Gynaecol. (2013) 34:68–74. doi: 10.3109/0167482X.2013.797404

 122. Skjothaug T, Smith L, Wentzel-Larsen T, Moe V. Prospective father's adverse childhood experiences, pregnancy-related anxiety, and depression during pregnancy. Inf Ment Health. (2015) 36:104–113. doi: 10.1002/imhj.21485

 123. SPSS. IBM SPSS statistics 22. New York, NY: IBM Corp (2013).

 124. Destatis. Bildung in Deutschland 2020. Ein indikatorengestützter Bericht mit einer Analyse zu Bildung in einer digitalisierten Welt (2020).

 125. Destatis. Wirtschaftsrechnungen. Einkommens- und Verbrauchsstichprobe, Einnahmen und Ausgaben Privater Haushalte. Fachserie (2020).

 126. Löwe B, Decker O, Müller S, Brähler E, Schellberg D, Herzog W, et al. Validation and standardization of the generalized anxiety disorder screener (GAD-7) in the general population. Med Care. (2008) 46:266–74. doi: 10.1097/MLR.0b013e318160d093

 127. Geisheim C, Hahlweg K, Fiegenbaum W, Frank M, Schröder B, von Witzleben I. Das brief symptom inventory (BSI) als instrument zur qualitätssicherung in der psychotherapie. Diagnostica. (2002) 48:28–36. doi: 10.1026/0012-1924.48.1.28

 128. Huizink A, Menting B, Oosterman M, Verhage M, Kunseler F, Schuengel C. The interrelationship between pregnancy-specific anxiety and general anxiety across pregnancy: a longitudinal study. J Psychosom Obstet Gynaecol. (2014) 35:92–100. doi: 10.3109/0167482X.2014.944498

 129. Destatis. Erwerbstätigenquote von Männern und Frauen mit Minderjährigen Kindern im Haushalt in Deutschland von 2009 bis 2019. (2020). Available online at: https://de.statista.com/statistik/daten/studie/972869/umfrage/erwerbstaetigenquote-von-maennern-und-frauen-mit-minderjaehrigen-kindern/ (accessed November 6, 2020).

 130. Destatis. Personen in Elternzeit. (2018). Available online at: https://www.destatis.de/DE/Themen/Arbeit/Arbeitsmarkt/Qualitaet-Arbeit/Dimension-3/elternzeit.html (accessed November 6, 2020).

 131. Destatis. Öffentliche Sozialleistungen. Statistik zum Elterngeld. Wiesbaden: Germany/Federal Statistical Office (2019).

 132. OECD. Family Database. (2018). Available online at: http://www.oecd.org/els/family/database.htm (accessed November 6, 2020).

 133. Moller A-B, Petzold M, Chou D, Say L. Early antenatal care visit: a systematic analysis of regional and global levels and trends of coverage from 1990 to 2013. Lancet Glob Health. (2017) 5:e977–83. doi: 10.1016/S2214-109X(17)30325-X

 134. Jiwani SS, Amouzou-Aguirre A, Carvajal L, Chou D, Keita Y, Moran AC, et al. Timing and number of antenatal care contacts in low and middle-income countries: analysis in the countdown to 2030 priority countries. J Glob Health. (2020) 10:010502. doi: 10.7189/jogh.10.010502

 135. Fenwick J, Bayes S, Johansson M. A qualitative investigation into the pregnancy experiences and childbirth expectations of Australian fathers-to-be. Sex Reprod Health. (2012) 3:3–9. doi: 10.1016/j.srhc.2011.11.001

 136. Vetter K, Goeckenjan M. Schwangerenvorsorge in Deutschland. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. (2013) 56:1679–85. doi: 10.1007/s00103-013-1858-3

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Göbel, Arck, Hecher, Schulte-Markwort, Diemert and Mudra. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-11-575845-t005.jpg
Variable B

Constant 54.79
Gestational age ~0.11
Paternal age -025
Household income -0.98
Previous children (no/yes) —224
Miscarriages (no/yes) -0.86
Generalized anxiety (GAD-7) 0.61
Depressive symptoms (EPDS) 0.62
Hostilty (BS1) -038
Perceived social support (BSSS) -1.31

SEB

10.36
0.07
0.15
0.36
1.46
1.85
0.29
0.26
0.35
0.50

-0.13
-0.14
-0.22
-0.13
—0.04

025

0.27
-0.12
-0.21

P

0.000
0.107
0.098
0.007
0.127
0.642
0.035
0.021
0.274
0.010

Band SE B, non-standardized coefficients; p, standardized coefficient; bold font indicates
statistical significance; GAD-7, seven-item Generalized Anxiety Disorder Scale; EPDS,
Edinburgh Postnatal Depression Scale; BSI, Brief Symptom Inventory; BSSS, Berlin Social

Support Scale.





OPS/images/fpsyt-11-575845-t003.jpg
Individual items.

Health of someone close
Possibllity of sth. wrong with the baby
Financial problems.

Employment problems

Childbirth tself

Your own health

Coping with the new baby

Possibility of a miscarriage

Possibility of preterm birth

Housing situation

Your relationship with your
family/friends

Internal examinations
Your relationship with your partner
Going to hospital

Conflict with the law

Total scale and subscale scores

CWS total score

209
19.4
19.4
248
24.0
233
395
36.4
36.4
442
50.4

52.7
58.9
585
88.4

<1

46.5

217
27.9
356.7
388
28.7
37.2
295
38.0
37.2
28.7
27.1

31.0
271
27.9

78

47.2

Distribution of item responses (%)

4 3
28.7 17.8
318 10.9
26.4 1.6
163 1.6
349 9.3
28.7 78
202 85
165 4.7
186 3.9
17.1 6.2
147 4.7
10.1 3.1
85 39
14.7 39
39 0.0

Distribution of mean scale scores (%)

>2 >3

55 0.8

10.1
85
5.4
85
31
23
1.6
4.7
3.1
39
23

16
1.6
0.0
0.0

0.0

0.8
16
0.8
0.0
0.0
0.8
0.8
0.8
0.0
0.0
0.8

16
0.0
0.0
0.0

0.0

Mean score
M SD
177 (1.29)
1.66 (1.24)
1.50 (1.14)
1.40 (1.22)
1.39 (1.05)
131 (1.04)
1.05 (1.10)
1.06 (1.12)
099 (1.00)
097 (1.10)
084 (1.07)
074 (1.04)
062 ©91)
0.69 (0.86)
0.16 (0.46)
Mean score
] sp
1.07 057





OPS/images/fpsyt-11-575845-t004.jpg
1 2 3 4 5 6 7 8 9 10

1 Overallpregnancy-related worries (CWS) - =013 —022°  -028" -0.07  -0.16* 038" 039" 0220 028"
2 Gestational age - o011 003 -004  -0.11 002 0.02 018" -005
3 Paternalage - 023" 047 0.16 —0.02 -007 -0.09 -0.13
4 Household income - -018 0.02 -0.02 -001 0.12 002
5 Previous children (nofyes) - 023" 001 007 0.17 ~0.12
6 Miscarriages (nofyes) - 008" -020 -0.16 020
7 Generalized anxiety symptoms (GAD-7) - 068" 057 0,09
8  Depressive symptoms (EPDS) - 054" 013
9 Hostiity (BSI) - —0.21*

0 Perceived social support (BSSS) -

*p < 0.01, 'p < 0.05; *p = 0.05.
CWS, Cambridge Worry Scale; GAD-7, seven-item Generalized Anxiety Disorder Scale; EPDS, Edinburgh Postnatal Depression Scale; BS), Brief Symptom Inventory; BSSS, Berlin
Social Support Scale.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Manifestation and Associated Factors of Pregnancy-Related Worries in Expectant Fathers



		Introduction



		Pregnancy-Related Worries



		Associations With Sociodemographic Factors



		Associations With Obstetric Factors



		Associations With Psychosocial Factors



		Aims of This Study







		Materials and Methods



		Study Design



		Study Sample and Procedure



		Variables and Instruments



		Pregnancy-Specific Worries



		Symptoms of Generalized Anxiety



		Depressive Symptoms



		Hostility



		Perceived Social Support



		Sociodemographic Information and Obstetric Data









		Statistical Analysis







		Results



		Sample Characteristics



		Characteristics of Pregnancy-Related Worry Items



		Bivariate Correlations



		Regression Analyses



		Sensitivity Analyses



		Supplementary Analyses







		Discussion



		Distribution of Concerns



		Associations With the Included Variables



		Limitations



		Implications







		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

Manifestation and Associated
Factors of Pregnancy-Related
Worries in Expectant Fathers





OPS/images/fpsyt-11-575845-t001.jpg
Paternal age at assessment, in years; M (SD) 35.4
Range

Gestational age at assessment, in weeks; M (SD) 27.68
Range

Paternal education, n (%)
Main or middle school 40
High school graduation 49
University degree 38
No information provided 2

Number of previous children®, n (%)

None 79
One or more chidren 48
No information provided 2

Miscarriages of partner®

No 98
Yes 23
No information provided 8

anformation provided by the pregnant partner at study entry.

(@.47)
241049
(989)
121041

81.0)
88.0)
(29.5)
(1:6)

61.2)
87.3)
(1.6)

(76.0)
(17.8)
6.2)





OPS/images/fpsyt-11-575845-t002.jpg
m

Generalized anxiety symptoms (GAD-7) 402
Depressive symptoms (EPDS) 414
Hostilty (BS)) 054
Perceived social support (BSSS) 376

SD

3.41
3.77
0.51
0.32

Range

0to 18
0to 18
0.0t020
26t04.0

GAD-7, Seven-item Generalized Anxiety Disorder Scale; EPDS, Edinburgh Postnatal
Depression Scale; BSI, Brief Symptom Inventory; BSSS, Berlin Social Support Scale.









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





