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Introduction: Negative effects of impaired postpartum mother-infant-bonding on mental health of mothers, their newborn children and subsequent child development are well documented. Previous research demonstrated an association between a negative birth experience and postpartum mental health affecting postpartum mother-infant bonding. This study investigates the extent to which prepartum depression and birth experience influence the postpartum mental health of mothers and their bonding toward their newborns, and whether these influences differ according to parity and self-reported prior mental health problems.

Method: Three hundred and fifty-four women (18-43 years; M = 30.13, SD = 5.10) filled in the Edinburgh Postnatal Depression Scale (EPDS), the Maternal-Fetal Attachment Scale (MFAS), Salmon's Item List (SIL) assessing the birth experience, and the Postpartum Bonding Questionnaire (PBQ) at pre- and postpartum; they were also asked about birth complications and parity status.

Results: Primipara reported significantly more birth complications (p = 0.048), with path analysis confirming this result (p < 0.001). Birth complications were associated with a more negative rating of the overall birth experience (p < 0.001). Mothers with self-reported prior mental health problems had higher prepartum depression scores (p < 0.001) but did not differ in other variables from mothers without prior self-reported mental health problems. Differences in depression scores between mothers with self-reported prior mental health problems and those without vanished at postpartum assessment (p > 0.05). Path-analysis highlighted the key role of postpartum depression, which was the only significant predictor of postpartum impairment in maternal-child bonding (p < 0.001). Birth experience and prepartum depression scores exerted an indirect effect on postpartum maternal-child bonding, mediated by postpartum depression.

Discussion: The present study demonstrates the relevance of prepartum mental health of expectant mothers, especially of those who self-report prior mental health problems. The results support that reducing mental health problems of pregnant mothers might contribute to a more positive birth experience and potentially reduce postpartum depressive symptoms. As postpartum depression is associated with impaired parent-child bonding, such targeted interventions could promote child development. Group differences between primiparous and multiparous mothers suggest that the birth experience may be an influential factor for postpartum mental health.
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INTRODUCTION

Pregnancy and childbirth are life-changing events for parents. This time is associated with many positive feelings like anticipation and excitement, but also with negative ones like fear and uncertainty (1–3). In addition to physical changes and challenges (4–6), there are many psychosocial adjustments that need to be managed before, during, and after birth (7–9). In the following we address those time periods with the associated challenges as well as potential moderators and consequences for parent-child bonding.


Prepartum

All events occurring between the first week of gestation until onset of childbirth are considered prepartum. Apart from the physical challenges that a pregnant woman may have to confront, e.g., water retention, (permanent) heartburn, impaired mobility, or gestational diabetes (5, 6), other psychosocial factors (e.g., concerns about partnership, financial situation, overall fear of what lies ahead) can lead to psychological stress associated with mental disorders, for instance depression (7, 10–13). There is evidence of depressive disorders beginning during pregnancy (14). Prepartum depression is classified under affective mental disorders in ICD-10 (15) and DSM-5 (16). With the accompanying symptoms of depressed mood, listlessness, loss of interest, diminished capacity for pleasure and enjoyment, anxiety symptoms, rumination, and emergent suicidal ideation, as well as psychomotor and cognitive impairments, prepartum depression does not differ much from other depressive disorders that can occur at any other time in life (15, 16). Prepartum depression is associated with negative effects on fetal development (17), and has been associated with prematurity, stillbirth, low birth weight, or with sudden infant death syndrome (18). Moreover, prepartum depressive symptoms, especially when they go untreated, raise the risk of birth complications, postpartum difficulties in parental mental health, and problems with parent-child bonding (19).

Apart from depressive symptoms, other mental stressors can influence the psychological well-being of mother and child. For example, prepartum anxiety is associated with obstetric interventions (20, 21) and can raise the risk of depression (22), or birth trauma (23). Moreover, prepartum bipolar symptoms appear to be associated with an accumulation of adverse pregnancy outcomes, such as hypertension and prepartum hemorrhage, and those affected by bipolar symptomatology also experienced more induced labor and Cesarean Sections [CS; (24)]. Regarding obsessive compulsive disorders (OCD), Williams and Koran (25), reported postpartum worsening of prepartum OCD symptomatology in 29% of their participating women. OCD symptomatology had not changed at all or for the better in up to 83% during pregnancy; 17% of women studied reported exacerbated symptoms during pregnancy, and 37% of these women later on reported postpartum depressive symptomatology.



Birth

Birth refers to the delivery of the child and all factors that can occur during child birth. Risk factors negatively affecting the well-being and health of the mother and her newborn can also occur during childbirth. Birth complications are frequent and often unexpected (26, 27). Umbilical cord complications, placental dysfunction, positional anomalies, or labor disruption are among the most common complications of childbirth (28, 29). Obstetrical complications can increase the risk for acute stress reactions and postpartum depression (30), and they may also necessitate a CS. In Germany, the most common reasons for CS in 2013 were previous CS, worsening of the unborn baby's heartbeat, or the baby's breech presentation (31). Globally, CS rates have doubled over the past 15 years with large cross-cultural variability (32). Furthermore, findings on the effects of various obstetric interventions on the psychological well-being of parents and infants have been found. Sandall et al. (33) examined the short- and long-term effects of CS on the health of mothers and their children, and found that in comparison to children born vaginally, those born by CS are exposed to more short-term risks such as altered immune development, an increased likelihood of allergy, atopy, and asthma, and reduced intestinal gut microbiome diversity. They claim that this is because of the different hormonal, physical, bacterial, and medical confrontations infants are exposed to during birth. In addition, surgical procedures can trigger immediate health complications for the mother and complicate later pregnancies (33). Apart from such physical health consequences, there is evidence for negative psychological outcomes of a negative birth experience, such as an association with postpartum depressive symptoms (34), or the finding, that dissatisfaction with childbirth significantly reduced or delayed the desire for another pregnancy in mothers (35) and fathers (36). Furthermore, a traumatic birth experience (i.e., secondary CS) can result in fear and turbulent waves of panic, indicators of post-traumatic stress, during a subsequent pregnancy (37).



Birth Moderators

Studies have shown that prepartum expectations are a significant moderator of birth and postpartum experiences (17, 38). Ayers and Pickering (38) for example postulated that expectations were related positively to birth experience. Bramadat and Driedger (39) reported a connection between unfulfilled birth expectations and satisfaction with labor, with more dissatisfaction in the case of unmet birth expectations. This finding has been replicated in other studies (40, 41). Fearing childbirth affects the experience of pregnancy and childbirth, as a pronounced fear of childbirth has been associated with a higher risk of depression (22), and of birth trauma (23). In addition to this, Ayers and Pickering (38) detected significant differences in expectations and experiences between primiparous and multiparous mothers. Primiparous women expected and experienced more negative emotions, more effective analgesia and better staff pain management; furthermore, they were more likely to judge giving birth as traumatic and challenging (38). Such findings are supported by a retrospective study showing that primiparous mothers revealed stronger discrepancies between expectations and experiences than multiparous ones (42). Primiparous required more obstetric interventions and had higher correlates with psychological variables, particularly regarding mother-infant bonding. However, retrospective measurements can be affected by recall-bias (43), though Jardine et al. (44) demonstrated in their English cohort that the rate of complicated births was higher for primiparous than multiparous mothers. Further studies investigated the extent to which expectation violations and negative birth experiences might have an unfavorable effect on parents and their newborn. Dorsch et al. (45) extracted expectations as a central link between prepartum childbirth expectations and postpartum well-being and concluded that the discrepancy between prepartum expectancies and birth experience could be decisive for whether and which postpartum psychological symptoms might arise. Furthermore, there is evidence for associations between prepartum expectations, depressive symptomatology and parent-child bonding (17).



Postpartum

The term postpartum designates all events after childbirth. However, recovery from birth injuries or hormonal changes can take much longer (15, 16). In clinical practice and research, the definition of the postpartum period has been expanded to include each event up to 12 months after birth (14, 46, 47). Therefore, we will use this term when referring to events that can last or manifest up to 1 year after birth (48).

There is a relatively high risk for the development of mental health problems in the postpartum period (49). Postpartum depression (PPD), for example, is one of the most common mental disorders after childbirth (50). The 12-month prevalence of PPD varies widely with 0.5 % to 60 % by country and culture, with rates about 17% for Germany in 2006 (51). As most of the prevalence data do not provide incidence rates, Reck et al. (52) interviewed mothers 2 and 6 weeks after birth and determined a 3-month prevalence of 6.1% for PPD in Germany. The incidence was 4.6%, indicating that in 47 of the 1,024 participating mothers in their study, the depressive symptoms occurred for the first time after childbirth. As in prepartum depressive disorders, PPD symptomatology does not differ much from other depressive disorders that can occur at any other time of life, though those affected by PPD suffer more from spontaneous crying fits, reduced interest and sensitivity toward and acceptance of their infant, as well as sleep disturbances (53, 54). A PPD diagnosis should be given if criteria of depression are fulfilled and last longer than 14 days postpartum, as during the first 14 days feelings of sadness are experienced by up to 80% of mothers and this sadness usually vanishes after those 2 weeks (15, 16). Beyond the negative consequences on the parent's mental health, PPD symptoms affect the child's development including behavioral and attachment problems and impair emotional and cognitive development (55–58).



Parent-Child Bonding

There are two terms for describing the relation between a mother and her child: Attachment, which is more relational and describing two-ways (from child's perspective toward the mother and vice versa) and bonding, which describes only one direction, e.g., in our study the sensations and feelings of a mother toward her child—and not the other way around. Throughout the remainder of the article we will use the term bonding for those feelings from mother to child. Bonding between parent and child begins prepartum (59) and even at this early stage plays a formative role for child development. Stronger prepartum parental bonding is associated with stronger postpartum bonding (60), while impaired parental bonding affects hormones, epigenetics, and the child's neural development (61). A strong mother-child bonding is associated with better maternal well-being (17) and positive prepartum and postpartum child development (61–66). As they develop, children securely attached to their parents seem to exhibit more social skills and have less difficulty with peers later on (67). Studies show that early secure bonding in social relationships results in fewer internalizing and externalizing problems, and greater social competence later on (65). These children also perform better cognitively (66), and seem to be significantly less affected by mental disorders in childhood, adolescence, and adulthood (63, 68). These findings highlight the sheer importance of secure bonding for the development and mental health of children.

There is ample evidence of the formative influence of a mother's mental disorder on the postpartum bonding quality between mother and child (69–74) with studies demonstrating a link between pre- and post-partum depression and bonding (56, 75). Reck and colleagues (52) for instance described impaired bonding in 7.1% of mothers with depressive symptoms 2 weeks after childbirth, and a more recent study even identified a 10% bonding impairment rate among all postpartum women hospitalized for depression (76). On the other hand, there are investigations failing to show such associations (77, 78). Those heterogeneous findings are reason enough to explore this link further, and to include factors such as birth complications and birth experience into our analyses, as they are known to influence maternal mental health.



The Current Study

Summing up, giving birth to a child has been associated with mental health risks for mothers and this risk might be exacerbated in the case of prior mental health problems. Dayan et al. (11) demonstrated a significant correlation between prior mental health problems and prepartum depressive symptoms. As shown, prepartum mental disorders are associated with negative consequences on the birth experience and postpartum period (24, 25, 79). Research evidence also suggests a difference between primi- and multiparous mothers (38, 42). These birth experiences in turn seem to affect mothers' postpartum mental health, for example by promoting depressive symptoms (23, 34, 37). Postpartum depression in turn has been associated with an interference of mother-infant bonding (52, 56, 75, 76). Based on the research findings described above, we thus assume that mothers' prepartum mental health, birth experience and postpartum mental health affect postpartum mother-infant bonding (80). We hypothesized that:

1. Mothers with self-reported mental health problems prior to pregnancy differ from mothers without such problems in mental health pre- and post-partum;

2. Primiparous mothers differ from multiparous ones with respect to birth experience and complications;

3. Prepartum depressive symptoms are associated with a less positive birth experience;

4. Prepartum depressive symptoms and birth experience independently affect postpartum depressive symptoms;

5. Postpartum depression score (moderated by prepartum depressive symptomatology and negative birth experience) will be the main predictor for impaired postpartum maternal-child bonding.




METHODS


Procedure
 
Recruitment

Recruitment took place via gynecological practices, the University Hospital Giessen-Marburg (UKGM), various midwives and the birth center Marburg. Study information and questionnaires were handed out by the first author in a one-on-one interview or in a group setting (e.g., as part of a childbirth preparation course). In addition, flyers with information about the online survey were distributed in various facilities such as daycare centers and pediatricians' offices. With the onset of the COVID-19 pandemic, the survey was mainly conducted online and disseminated on various social media internet sites.



Design

Our study was a longitudinal analysis with two assessments. Data collection was conducted from November 2019 until February 2021. Participants were asked to complete a self-assessment questionnaire before and within 6 months after childbirth. At the beginning of the study, expectant mothers were approached in person to complete a paper-pencil version of the questionnaire battery. With the onset of the COVID-19 pandemic, an online survey was launched to enlarge our sample via dissemination on social media networks. Apart from a current pregnancy there were no specific inclusion criteria for participation. In addition to the questionnaire, other ethically relevant documents were presented to the participants. Furthermore, participants had the option to provide an e-mail address if they wanted to receive a reminder about filling out the postpartum questionnaire.



Ethical Aspects

The study was approved by the Local Ethics Committee of the Department of Psychology at Philipps University Marburg (UMR) under the file number 2019-18k. All participants were informed about the general conditions regarding data protection, anonymity, and prerequisites. All participants received written study information and provided written informed consent to study participation. In order to be allowed to participate, a declaration of consent was signed by all participants or accepted via the online portal by “clicking” on a mandatory field. The participants were informed about their right to withdraw and about the procedure for deleting the data. A transparent explanation of data handling and participation revoke was ensured, and the voluntary nature of participation was highlighted. Anonymization was achieved with a personal code that participants assigned themselves. All data collected were kept confidential. Attention was drawn to the confidentiality of all project participants, and e-mail addresses. Expected birth dates were collected and kept separate from questionnaire data. It was guaranteed that no retroactive assignment of the data to the corresponding participants could take place.




Measures

The data was collected via two self-assessment questionnaires (pre- and post-childbirth). In the first part of both questionnaires, participants completed a brief survey on general demographics such as age, educational attainment, number of children, and further self-reported whether they had experienced a prior mental disorder (“Have you been or are you currently receiving treatment for a mental disorder? If so, what is the assigned diagnosis”). The second part of the prepartum questionnaire contained questions regarding pregnancy and birth, such as experiences with abortions or stillbirths, gestation week, participation in a childbirth preparation course and complications during previous labors. The questionnaire administered postpartum contained questions about complications during the last childbirth (“Did you experience complications during your last birth?”) and difficulties in the postpartum period (“Are you having any problems in the postpartum period?”). The remaining parts of the survey were supplemented by standardized measurement questionnaires: The Edinburgh Postpartum Depression Scale (EPDS) was used both at pre- and post-partum to assess depressive symptomatology; the Maternal-Fetal-Attachment Scale (MFAS) was used for prepartum and the Postpartum-Bonding-Questionnaire (PBQ) for postpartum mother-child bonding; birth experience was assessed within the postpartum questionnaire using the Salmon's Item List (SIL). All standardized measures are explained in more detail below.


Edinburgh Postpartum Depression Scale

The Edinburgh Postpartum Depression Scale (EPDS) is a widely used self-report instrument assessing postpartum depression, consisting of 10 items on a four-point Likert scale (81). Due to its economic feasibility, it is readily used in clinics and research. It is only a screening instrument and cannot substitute for clinical examination. Cox et al. (81) determined a threshold score > 12 for major depression according to the DSM. Bergant et al. (82) translated the EPDS into German and based their validation on the ICD-10 criteria. Overall, a maximum sum score of 30 can be reached, which indicates severe depressive symptoms. An EPDS sum score of 0 indicates the absence of any depressive symptoms. Considering various degrees of severity, they determined an optimal threshold of 9.5, so that EPDS sum scores of at least 10 can already indicate a mild depressive episode with a sensitivity of 0.96, a specificity of 1, and a positive predictive value of 1 (82). With internal validity of r = 0.81 and internal consistency of α = 0.82, the German EPDS version demonstrates psychometric properties as good as the original version (83). Murray and Cox (84) validated the use of the EPDS in the prepartum period, whereupon Matthey et al. (85) conducted a stand-alone study to examine variability when applying cut-off values. They included the prepartum survey in their analyses and postulated the presence of a major depressive episode according to DSM-5 when an individual's prepartum EPDS score equaled ≥ 15 and the postpartum equaled ≥ 13. Since one of the purposes of the present study is to compare prepartum and postpartum depression scores, we considered the cut-off values proposed by Matthey et al. (85) for descriptive statistics. According to Muzik et al. (86), the postpartum survey's timing plays no significant role in diagnosing a PPD. Cronbach's alpha in our study achieved good reliability for prepartum EPDS1 (α = 0.80, CI of α [0.77, 0.83]) and postpartum EPDS2 (α = 0.84, CI of α [0.81, 0.86]).



Maternal-Fetal-Attachment-Scale

The Maternal-Fetal Attachment Scale (MFAS) is a self-assessment questionnaire assessing prepartum mother-fetus bonding (59). It was developed by Cranley in 1981 and revised by van den Bergh in 1989 (87). Dubber et al. (88) translated and validated Van den Bergh's revised version for German-speaking countries. The scale is composed of 24 items answered on a seven-point Likert scale. The sum score can range from 24 to 168. High scores indicate a stronger positive bonding to the fetus. Validation studies have revealed similar results, reporting a Cronbach's alpha for the total scale between α = 0.72 and α = 0.92 (89). The German version of the MFAS reveals at least satisfactory internal consistency (ICC = 0.77, Cronbach's alpha = 0.81) for the total scale (90). The MFAS proved to be adequately reliable across our sample (α = 0.79, CI of α [0.75, 0.82]).



Salmon‘s Item List

The Salmon's Item List (SIL) is a bipolar adjective scale assessing subjective birth experience on three subscales: “physical discomfort” “emotional distress” and “fulfillment” (91). For this study, we used the short 12-item version (92) of the validated German translation (93). The sum score ranges from 0 to 72, with a high SIL score indicating a positive birth experience and a low score a negative one (94). We recommend interpreting the total scale when using the short version (95, 96). There are various recommended cut-off values reflecting positive to negative birth experiences (92, 97). Since the method published by Alder et al. (97) for calculating the sum score allows an interpretation even if individual items were not answered, we relied on their proposed cut-off value of 36. The short version was validated based on a correlation test with the 20-item version that resulted in satisfactory internal consistency of α = 0.88 (92). The Cronbach's alpha for the 12-item version of the SIL achieved good reliability in our study (α = 0.86, CI of α [0.81, 0.90]).



Postpartum Bonding Questionnaire

The Postpartum Bonding Questionnaire (PBQ) is a self-report screening instrument for the early assessment of maternal postpartum bonding problems and has demonstrated satisfactory interrater reliability (75). Reck et al. (98) translated the PBQ into German and tested it on a German-speaking sample. A short version with 16 items entails the general factor “bonding impairment” that explains 23.9% of the overall variance of the scale with an internal consistency of α = 0.85. Each question is rated on a six-point Likert scale from 0 for “always” to 5 for “never.” The sum score ranges from 0 to 80 with a high PBQ Score associated with major bonding impairments. Eickhorst et al. (99) considered a cut-off score of 12 as high for the German 16-item version for both parents, thus indicating an impaired parent-child bonding. The PBQ's Cronbach's alpha achieved good reliability across our sample (α = 0.87, CI of α [0.80, 0.90]).




Participants

A total of 354 pregnant women participated in our prepartum survey. The postpartum survey was completed by 131 mothers, resulting in a dropout rate of 62.0% (N = 223). The mean age prepartum was M = 30.13 years (SD = 5.10), postpartum M = 31.32 (SD = 4.86). The majority of participants had at least a high school diploma (55.6%). A total of 38.7% (n = 138) of the women claimed to be multiparous, whereas 53.4% (n = 189) reported being primiparous. Median gestation was 27 weeks (M = 26.11, SD = 9.33) at our prepartum survey. The pregnant mothers divided into n = 32 (9.0%) in the first (1st-12th week gestation), n = 163 (46.0%) in the second (13th-28th week gestation) and n = 154 (43.5%) in the third (29th-40th week gestation) trimester. In our postpartum sample of the survey (N = 131), the mean age of newborns was 8 weeks (M = 8.88 weeks, SD = 5.48). We formed three age groups for the newborns: 0-2 weeks n = 6 (4.6%), > 2 weeks <2 months [2nd-8th week of life: n = 88 (67.2%)], > 2 months and older [9th-24th week of life: n = 33 (25.2%)]. At the prepartum assessment, 15.3% of participating women reported suffering from prior mental health problems. At postpartum this proportional share rose by 3.8-19.1%. For detailed information on our sample's characteristics, see Supplementary Table 1.



Statistical Methods
 
Group Comparisons

To examine differences between dropouts and completers, between primiparas and multiparas, and between mothers with and without self-reported prior mental health problems, we conducted a combination of ANOVAs and t-Tests (for continuous variables), and χ2-tests or Fisher's exact test (for categorical variables). In case of varied inhomogeneity, a Welch correction was executed. Reported p-values were corrected via Bonferroni-Holm adjustment. The groups were compared by applying these dependent variables: “prepartum depressive symptoms” (EPDS1), “postpartum depressive symptoms” (EPDS2), “birth experience” (SIL), “prepartum fetal bonding” (MFAS), “impairment in postpartum maternal-infant bonding” (PBQ), “birth complications” (birthcompl), and “difficulties postpartum” (DiffPuerp).



Sequential Longitudinal Pathway Analysis

Figure 1 shows the path model to be tested with all the paths derived theoretically between birth-related variables from hypothesis 1 to 4. The main predictor variables in the sequential model for the prediction of postpartum bonding (PBQ) are: EPDS scores pre- (EPDS1) and postpartum (EPDS2) as well as birth experience (SIL). Further, the effects of self-reported mental health problems (mentdis1) for EPDS scores prepartum, EPDS scores prepartum for EPDS postpartum, parity status (primipara) for birth complications and birth complications for birth experience (SIL) are tested sequentially for mediating effects. The model represents our assumptions of (1) the prediction of prepartum depression scores (EPDS1) via self-reported prior mental health problems (mentdis1); (2) the prediction of the birth experience (SIL) via reported birth complications (birthcompl), which in turn should be predicted by parity (primipara); and (3) the direct and indirect effects between the prepartum (EPDS1) and postpartum depression score (EPDS2), partially mediated by birth experience (SIL). Pathways from the birth experience (SIL) and prepartum depressive symptomatology (EPDS1) to postpartum bonding impairment (PBQ) are also mapped, which should not be significant according to our assumptions. Therefore, based on our theory, only the postpartum depression score (EPDS2) remains as a significant predictor of postpartum bonding impairment (PBQ).


[image: Figure 1]
FIGURE 1. Partial Least Squares Structural Equation Model (PLS-SEM) predicting maternal bonding. mentdis1, Factor variable indicating self-reported prior mental health problems (prepartum); EPDS1, Prepartum depression score; birthcompl, Factor variable indicating birth complication at last labor (postpartum); SIL, Short version of Salmon's Item List to assess birth experience (postpartum); Primipara, Factor variable indicating primiparous women (prepartum); EPDS2, Postpartum depression score; PBQ, Postpartum impairment in mother-infant bonding.


We performed Partial Least Squares Structural Equation Modeling (PLS-SEM) predicting maternal bonding operationalized by the PBQ. PLS-SEM can be regarded as a variant of structural equation modeling which uses an ordinary least squares regression-based method (OLS) in contrast to the maximum likelihood estimation procedure in covariance-based structural equation modeling. PLS-SEM is a variance-based approach and can handle small sample sizes, complex models, and makes almost no assumptions about the level of measurement of data (100). To evaluate the measurement model, the outer (factor) loadings of variables on their respective latent constructs should be at least 0.708. On the other hand, variables with loadings ≥ 0.40 can also be included thanks to their contribution to content validity (101). Factor loadings can only be calculated if more than one manifest variable represents a latent construct. The internal consistency of latent constructs with more than one manifest variable is measured by the composite reliability. Values of 0.60 to 0.70 are acceptable in exploratory research (102). The average variance extracted (AVE) shows the proportion of variance the constructs explain in their indicators. It is equivalent to the communality in factor analysis and can be regarded as a measure of convergent validity. Discriminant validity is present if the indicators correlate highest with their constructs and do not have higher cross-loadings with other constructs. Furthermore, the heterotrait-monotrait ratio (HTMT) is calculated. This method is composed of the following two components: the correlations between the indicators that measure different constructs and correlations between indicators of the same construct. The value here should be below 0.85. Multicollinearity is present if indicators have a variance inflation factor (VIF) > 5 (100). The path weighting scheme was used for model estimation which standardizes the included variables. We bootstrapped with 5,000 samples to obtain tests of significance for path coefficients and outer loadings of variables forming latent constructs. The resulting t-values were then tested for significance. We considered a p-value of ≤ 0.05 to be significant. To evaluate the structural model, the coefficient of determination R2 can be used. Values of at least 0.75, 0.50, and 0.25 for endogenous latent variables are considered substantial, moderate, or weak, respectively (103). The effect size f2 demonstrates whether an exogenous construct has a substantive impact on an endogenous construct. Values of at least 0.02, 0.15, and 0.35 represent small, medium, and large effects, respectively (104). A limitation of this method is that there is no global goodness-of-fit criterion. We performed model calculations for subjects with complete data (n = 131) and subjects with missing data (n = 354) after imputation with the method of k nearest neighbor (kNN) using R package VIM (105). PLS-SEM calculations were done with the program SmartPLS 3 (106).





RESULTS


Group Comparisons

Table 1 shows the means and standard deviations of all dependent interval scaled variables group-wise and across groups. High values on EPDS1, EPDS2, and PBQ indicate higher depressive symptomatology, respectively more strongly impaired mother-child bonding. In contrast, high scores on the MFAS and the SIL scales are associated with positive meanings. A high MFAS score reflects a strong and positive maternal-fetal bonding, and the higher the SIL score, the more positively the birth was experienced by participating mothers.


Table 1. Descriptive Data of interval scaled variables.

[image: Table 1]

Table 1 also lists the adjusted p-values and effect sizes of the unifactorial analysis of variance (ANOVA), done to examine group differences between mothers with and without self-reported prior mental health problems and between primi- and multiparous mothers.

Table 2 shows the overall and group-wise distribution of dichotomous variables. Moreover, it indicates the cases of clinically relevant pre- and postpartum EPDS scores relying on the cut-off values by Matthey et al. (85). Note that the number of clinically relevant depression scores rose across all groups.


Table 2. Descriptive Data of categorically scaled variables.

[image: Table 2]


Mothers With and Without Self-Reported Prior Mental Health Problems (Mentdis1)

Consistent with our expectations, mothers who self-reported prior mental health problems demonstrated significantly higher depression scores prepartum (FEPDS1 (1, 64.37) = 17.02, p < 0.001, adj. p < 0.001, η2 = 0.21, CI of η2[0.08, 0.35]). This effect disappeared postpartum (FEPDS2 (1, 128) = 0.59, p = 0.444, adj. p > 0.05, η2 <0.01, CI of η2[0.00, 0.04]). Descriptive examination of clinically relevant cases concerning depressive symptomatology, shown in Table 2, revealed an increase in relevant cases within the group of mothers with self-reported prior mental health problems from 1.7% at T1 to 3.1% at T2. The number of clinically relevant cases among previously self-reported healthy mothers rose from 2.5% at T1 to 9.2% at T2.

We detected no other significant effect in either the prepartum maternal-fetal bonding (FMFAS (1, 76.58) = 0.67, p = 0.414, adj. p > 0.05, η2 <0.01, CI of η2[0.00, 0.07] nor postpartum in their subjective birth experience (FSIL (1, 128) = 6.52, p = 0.012, adj. p = 0.06, η2 =.05, CI of η2[0.01, 0.12]), in postpartum bonding impairment (FPBQ (1, 125) = 0.40, p = 0.529, adj. p > 0.05, η2 <0.01, CI of η2[0.00, 0.04]) or in the number of reported birth complications ([image: image] = 0.30, df = 1, p = 0.586, adj. p > 0.05, V = 0.05, CI of V[0.00, 0.22]).



Primiparous vs. Multiparous (Primipara)

ANOVAs revealed no significant group differences between primipara and multipara in the continuous variable EPDS at T1 (FEPDS1 (1, 324) = 4.45, p = 0.036, adj. p = 0.150, η2 = 0.01, CI of η2[0.00, 0.04]), MFAS (FMFAS (1, 325) = 0.41, p = 0.522, adj. p = 0.522, η2 <0.01, CI of η2[0.00, 0.02]) and SIL (FSIL(1, 129) = 4.85, p = 0.030, adj. p = 0.150, η2 = 0.04, CI of η2[0.00, 0.10]).

Neither were there any group differences in EPDS at T2 (FEPDS2 (1, 129) = 4.03, p = 0.047, adj. p = 0.150, η2 = 0.03, CI of η2[0.00, 0.09]) and PBQ (FPBQ (1, 126) = 2.23, p = 0.138, adj. p = 0.276, η2 = 0.02, CI of η2[0.00, 0.07]), but primiparous were more likely to report birth complications than multiparous mothers ([image: image] = 7.13, df = 1, p = 0.008, adj. p = 0.048, V = 0.24, CI of V[0.06, 0.41]).



Dropout Analyses

Our high dropout rate necessitated a dropout analysis. For this purpose, N = 131 complete data sets were compared with N = 223 dropout data in the variables of self-reported prior mental health problems, prepartum depression (EPDS1), age, number of children at the prepartum time, highest educational attainment, and prepartum maternal-fetal bonding (MFAS). Participants who failed to complete the second questionnaire were significantly younger at the prepartum time (tage = 2.65, df = 282.21, p = 0.009, adj. p = 0.045, d =.30, CI of d[0.08, 0.52]), and had more children (tchildren = −3.48, df = 322.73, p < 0.001, adj. p < 0.001, d = −0.38, CI of d[−0.60, −0.16]). After alpha adjustments, they did not differ in prepartum depression (tEPDS1 = −2.26, df = 294.47, p = 0.024, adj. p = 0.052, d = −0.25, CI of d[-0.46,−0.03]), maternal-fetal bonding (tMFAS = −2.48, df = 267.73, p = 0.014, adj. p =0.052, d = −0.27, CI of d[-0.49,−0.06]), educational attainment ([image: image] = 12.71, df = 4, p = 0.013, adj. p = 0.052, V = 0.19, CI of V[0.04, 0.28]) or distribution of mothers with vs. without self-reported prior mental health problems ([image: image] = 0.10, df = 1, p = 0.746, adj. p = 0.746, V = 0.02, CI of V[0.00, 0.12]).




Sequential Longitudinal Pathway Analysis
 
Complete Cases (n = 131)

Supplementary Table 2 displays the outer loadings of the multi-item scales in our original sample and after bootstrapping (sample mean) and their respective significance. Note that all factor loadings can be considered significant. Most do not reach the recommended cut-off value of 0.708 mentioned by Hair et al. (100), thus at least 50% of each indicator's variance is explained. On the other hand, the vast majority reached the criterion of ≥ 0.40 recommended by Brown (101). Only a few items (PBQ Items 4 and 7, EPDS1-items 2 and 10, SIL Item 16, and EPDS2 Item 10) have loadings <0.40.

Cronbach's alpha and composite reliability are used as the lower and upper bounds to assess the internal consistency reliability of multi-item scales. Cronbach's alpha for EPDS1 was 0.797, its composite reliability was 0.844, for EPDS2 the values were 0.840 and 0.875, for SIL 0.858 and 0.888, and for the PBQ 0.869 and 0.888, respectively. All values can be classified as satisfactory.

To evaluate convergent validity, we examined average variance extracted (AVE). The value for EPDS1 was 0.364, meaning that on average, the construct explains 36.4% of the variance of its indicators, which amounts to a construct's communality. For EPDS2 the value was 0.419, for SIL it was 0.418, and for the PBQ it was 0.340. The threshold of 0.50 was not reached, which is not surprising as the AVE is calculated as the sum of the squared loadings divided by the number of indicators. As most of the loadings were below 0.708 (Supplementary Table 2), an AVE of 0.50 could not be reached but the majority of factor loadings is nevertheless acceptable (101).

All of the indicators' loadings on the associated variables have higher loadings than their correlations with the other constructs. Thus, our data meet the first criterion of discriminant validity. All HTMT ratios were well beyond 0.85 and therefore discriminant validity was met.




Structural Model

We examined multicollinearity by relying on the variance inflation factor (VIF). As just two SIL items slightly exceeded the threshold of 5, relevant multicollinearity cannot be assumed (107).

Table 3 displays standardized path coefficients between the latent constructs in the PLS-SEM model. Path coefficients should be at least 0.20, whereby values of > 0.40 can be interpreted as high if the model is complex. According to Hair et al. (100), a model is complex if there are four or more constructs, as is the case here. As seen in Table 3, there is a relevant association between EPDS2 and PBQ. However, the EPDS1 also yielded a significant result—contrary to our hypothesis.


Table 3. Structural model with complete cases (n = 131).
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The R2 adjusted value after bootstrapping for maternal bonding (PBQ) was 0.408 and thus tended to move in a moderate direction.

A medium f2 effect size of 0.258 after bootstrapping showed a substantive impact of EPDS2 on maternal bonding (PBQ). The impacts of EPDS1 (0.054) and SIL (0.033) on maternal bonding (PBQ) were small, while another substantive impact of SIL on EPDS2 (0.226) was evident.


Imputation of Missing Data (n = 354)

The same model displayed in Figure 1 was tested in a sample of mothers whose missing values were imputed by the k nearest neighbor method (105).

Supplementary Table 3 displays the outer loadings of the multi-item scales in the original sample and after bootstrapping (sample mean) and their respective significance. Note that all factor loadings can be considered significant. As most did not reach the recommended cut-off value of 0.708 mentioned by Hair et al. (100), at least 50% of each indicator's variance is explained. On the other hand, the majority reached the criterion of ≥ 0.40 recommended by Brown (101). A few items (PBQ Items 4, 7, and 13, EPDS1 Item 10, SIL Item 1, 3, 5, 7, and 18, and EPDS2 Item 10) have loadings <0.40.

We used Cronbach's alpha and composite reliability as the lower and upper bounds to assess the internal consistency reliability of multi-item scales. Cronbach's alpha for EPDS1 was 0.804, composite reliability was 0.851, for EPDS2 the values were 0.819 and 0.861, for SIL post 0.796 and 0.805, and for the PBQ 0.848 and 0.871, respectively. All values can be classified as satisfactory.

We again examined AVE to assess convergent validity. The EPDS1 value was 0.373, meaning that on average, the construct explains 37.3% of its indicators' variance. The value was 0.402 for EPDS2, 0.295 for SIL post, and 0.312 for the PBQ. The threshold of 0.50 was not reached, but most factor loadings are nevertheless acceptable (101).

All of the indicators' loadings on the associated variables have higher loadings than their correlations with the other constructs; our data thus meet the first criterion of discriminant validity. All HTMT ratios were well beyond 0.85, thereby fulfilling discriminant validity

Table 4 displays standardized path coefficients between the latent constructs in the PLS-SEM model. The results in Table 4 confirm the unique influence of EPDS2 on PBQ. Neither the birth experience (SIL) nor prepartum depression score exerted a direct influence on PBQ. Furthermore, our results support the hypothesis that prepartum depressive symptoms predicted a more negative evaluation of childbirth, thus moderately amplifying the EPDS1 effect on EPDS2. Additionally, our path analysis' output confirmed the findings from our group comparisons, meaning that EPDS1 was significantly predicted by self-reported prior mental health problems (mentdis1) and birth complications were predicted by parity (primipara reported more complications).


Table 4. Structural model with imputed missing data (n = 354).
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The R2 adjusted value after bootstrapping for maternal bonding (PBQ) was 0.489 and thus moved in a moderate direction.

A medium f2 effect size of 0.579 after bootstrapping showed a strong EPDS2 impact on maternal bonding (PBQ). The impacts of EPDS1 (0.01) and SIL (0.007) on maternal bonding (PBQ) were negligible, while another substantive impact of SIL post on EPDS2 (0.234) was evident.





DISCUSSION

Our analyses support our first hypothesis, that mothers with a self-reported prior mental health problem differ significantly from mothers without such prior problems. Mothers with prior mental health problems reported more depressive symptoms according to EPDS scores, in line with other findings of the field (11). However, at postpartum assessment this difference vanished. In light of this, the different cut-off values at pre- and post-partum should be considered as suggested by Matthey et al. (85). They conducted a study to validate prepartum and postpartum cut-off scores and recommend a higher cut-off score > 15 at pre- and > 13 at post-partum to indicate clinically relevant depression symptoms. Otherwise, applying an unvalidated cut-off value at prepartum can result in an almost three-fold overestimation of depression rates (85). In our study, descriptive data allowed us to determine that the proportional share of clinically relevant depression scores rose across all groups. At postpartum, the proportion of clinically relevant depression scores almost doubled among mothers with self-reported prior mental health problems, but more than tripled in the group of mothers who did not report such prior problems, indicating a convergence of groups with respect to depressive symptoms. This alignment may have resulted from different factors: first, childbirth can be a particularly overwhelming and sometimes even traumatic event for parents (23), e.g., due to the risks of unexpected birth complications and related negative effects on maternal mental health (26, 27, 33, 49). Further, the postpartum period is a high-risk time for developing mental health problems (49), especially with regard to depression (50–52). The 4.6% incidence rate of PPD determined by Reck et al. (52) reflects the proportion of mothers who did not report any mental health problems at prepartum, but developed clinically relevant depressive symptoms at postpartum.

Regarding our second hypothesis, we were able to demonstrate significant differences between primiparous and multiparous mothers. Primipara reported more birth complications (42, 44) which in turn contributed to a less positive birth experience (30, 38), overall replicating results of the literature. This calls for further research on the question, how prepartum knowledge on birth could contribute to a more informed expectation of this experience in primipara, that in turn could reduce anxiety and encourage more realistic expectations about birth, as anxiety and unfulfilled expectations seem to be associated with more obstetric interventions and a negative birth experience (20, 23, 108). There seem to be significant differences in the expectations of multipara (38), suggesting that prior experiences and informed expectations vs. a discrepancy between (uninformed) expectations and the actual birth experience in primipara may be a formative factor for developing mental health problems (45). However, primiparous women did not differ significantly from multiparous ones in pre- and post-partum depression scores or maternal-fetus bonding. Path analysis revealed an effect of prepartum depressive symptoms on birth experience (19, 79), though, and this had an effect on EPDS scores at postpartum (18, 19), thus confirming our third hypothesis and similar results of the literature (34).

With respect to our fourth hypothesis, our results demonstrate that birth experience is influenced by prepartum depression scores as well as by birth complications (especially in primipara). Prepartum depression scores and birth experience had an independent effect on the postpartum depression scores and those proved to be the main predictor for impaired postpartum maternal-child bonding, moderated by prepartum depressive symptoms and birth experience, thus proving our final hypothesis. The results of our pathway analysis confirm the influence of postpartum depression symptomatology on postpartum bonding shown in prior research (52, 56, 72, 75, 76). However, in our study, neither birth experience nor the prepartum depression score were directly associated with postpartum mother-infant bonding. This finding highlights the unique role that postpartum depressive symptomatology plays in impairing the postpartum bond. With regard to the negative long-term influences of such an impaired mother-child bonding on a child's development (61), e.g., reduced social and cognitive competences (65, 66), difficulties with peers (67), a higher risk for internalizing and externalizing problems (65) and mental disorders (63, 68), this highlights the need to closely monitor depressive symptoms and psychological distress during pregnancy and postpartum, and to improve pregnancy care as to prevent postpartum bonding problems and later child development problems (109–111). Of note, all postpartum measures were assessed at the same time. It is thus not clear whether postpartum depression influences bonding or the other way around, although there is more support in the scientific literature of the first assumption. However, cross-lagged panel studies with more assessments postpartum are needed for clarification.

Overall, our findings demonstrate how different pregnancy- and birth-related variables can influence each other and affect the mental health of mothers and subsequently their child bonding. It is therefore essential that we continue to improve our understanding of how exactly pre- and post-partum mental health as well as the birth experience affects the mental health of mothers and their newborn. In particular, the potential association between a negative birth experience and postpartum posttraumatic stress disorder (23, 112, 113) should be further explored in the context of potential postpartum bonding difficulties (114). However, the majority of participants in our study did have scores within the normal range, that is only a small proportion of mothers reported EPDS values above a critical cut-off and the same holds true for bonding. Future studies should aim at identifying impaired mothers/fathers and assess their difficulties in comparison to parents without such impairments.


Limitations

There are several limitations to be considered. First, we were not able to continue recruiting in person due to the onset of the COVID-19 pandemic and had to resort to a digital questionnaire, which made it almost impossible to foster feelings of commitment and interest of the participants regarding our post-survey. The pandemic has caused additional psychosocial stress in almost all areas of life and for some time partners were not allowed to be present at birth. Those multidimensional stressors (115) could have independently contributed to mental health impairments of expecting as well as new mothers. Furthermore, it may explain our high drop-out rate, as families were in a sort of state of emergency at this time and had many new challenges to deal with.

Second, drop-out rates were large. Analysis indicated that mothers who dropped out were younger and had more children, though they did not differ from completers with respect to prepartum depression scores, self-reported mental health problem, maternal-fetal bonding and educational attainment. Thus, the analyses with data imputation are not biased in that respect. However, having more children does require more capacities from parents and it might be that families with younger mothers are still in a phase of consolidating family and work which is highly demanding. As reminder letters were a voluntary option, mothers may not have remembered the survey after the birth of their child. Or else, those mothers who did remember may have been particularly healthy and not as stressed in the postpartum period, which could represent a further bias in the sample. Therefore, to compensate for missing post-measurements, we conducted thorough statistical analyses on the complete pre- and post-data set and replicated results with imputations with the method of k-nearest neighbor, that resulted in similar findings.

Third, previous research found differences in depression symptoms and fear of childbirth over the course of pregnancy. While we had mothers in all stages of pregnancy (1st to 3rd trimester) this unstandardized assessment might have influenced results.

Fourth, mental health problems were only assessed based on self-report with one question in the pre- and post-partum survey. Additionally, the number of participants reporting (prior) treatment of a mental disorder was small. Those questions were dummy coded (yes/no) for analyses. There is the possibility of mothers not answering truthfully, although we assume that mothers who do report on prior mental health problems and birth complications did in fact experience those. Still, those aspects limit the validity and clinical implications of the result. In follow-up studies, participants should undergo a comprehensive clinical examination in addition to self-report questionnaires to obtain more valid information about the mental health and potential diagnosis.

Fifth, we did neither assess whether pregnancies were planned nor cultural background. An unplanned pregnancy might be a pleasant surprise or a significant stressor, and factors such as cultural background affect this. Such stress factors should thus be addressed in the future.

Sixth, we did not assess physical complaints/symptoms during or after pregnancy. As outlined in the introduction, such physical complaints (5, 6) have been associated with psychological distress and should be considered in future work.

Last, though we aimed at including partners, the sample of participating partners was so small that it was not possible to include them in analyses. Partners play a crucial role during pregnancy and in the postpartum period as depression scores of mothers and their partners correlate significantly and are predicted by perceived parenting stress (116). While there is research examining the impact of pregnancy and childbirth on the mental health of partners (7, 72, 79, 96, 114), there are few studies addressing the effects of birth complications on partners (117). Future studies should thus aim at including mothers and fathers in such studies.



Conclusion and Outlook

This study demonstrates that mother-child bonding is significantly influenced by maternal postpartum depressive symptoms, and those are predicted by prepartum depressive symptoms as well as the birth experience. Accordingly, pregnant females should undergo regular screening during pregnancy to facilitate early identification and treatment of mental health problems. Postpartum aftercare should be offered more frequently and continue until at least the infant's first birthday, focusing not only on the child's development, but also on the mother's psychological well-being, especially concerning postpartum depression symptomatology.




DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Department of Psychology at Philipps-University Marburg (UMR) under file number 2019-18k. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

HC and PE contributed to conception and design of the study. SK supported site recruitment. PE organized study implementation and data collection and wrote the first draft of the manuscript. PE and OH performed statistical analysis. All authors contributed to manuscript revision, read, and approved the submitted version.



FUNDING

Open Access funding provided by the Open Access Publication Fund of Philipps University Marburg with support of the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation).



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2022.815822/full#supplementary-material



REFERENCES

 1. Barber CC, Starkey NJ. Predictors of anxiety among pregnant New Zealand women hospitalised for complications and a community comparison group. Midwifery. (2015) 31:888–96. doi: 10.1016/j.midw.2015.04.017

 2. Geissbuehler V, Eberhard J. Fear of childbirth during pregnancy: a study of more than 8000 pregnant women. J Psychosom Obstet Gynaecol. (2002) 23:229–35. doi: 10.3109/01674820209074677

 3. Woods SM, Melville JL, Guo Y, Fan M-Y, Gavin A. Psychosocial stress during pregnancy. Am J Obstetr Gynecol. (2010) 202:61.e1-7. doi: 10.1016/j.ajog.2009.07.041

 4. Carlin A, Alfirevic Z. Physiological changes of pregnancy and monitoring. Best Pract Res Clin Obstet Gynaecol. (2008) 22:801–23. doi: 10.1016/j.bpobgyn.2008.06.005

 5. Oakley C, Warnes CA editors. Heart Disease in Pregnancy. Malden: Blackwell Publ (2007). p. 354. 

 6. Kazma JM, van den Anker J, Allegaert K, Dallmann A, Ahmadzia HK. Anatomical and physiological alterations of pregnancy. J Pharmacokinet Pharmacodyn. (2020) 47:271–85. doi: 10.1007/s10928-020-09677-1

 7. Deave T, Johnson D, Ingram J. Transition to parenthood: the needs of parents in pregnancy and early parenthood. BMC Pregn Childbirth. (2008) 8:30. doi: 10.1186/1471-2393-8-30

 8. Mihelic M, Morawska A. “Preparation for Parenthood.” In: Sanders MR, Morawska A, editors. Handbook of Parenting and Child Development Across the Lifespan. Cham: Springer International Publishing (2018). p. 567–84. 

 9. Spiteri G, Borg Xuereb R, Carrick-Sen D, Kaner E, Martin CR. Preparation for parenthood: a concept analysis. J Reproduct Infant Psychol. (2014) 32:148–65. doi: 10.1080/02646838.2013.869578

 10. Tang X, Lu Z, Hu D, Zhong X. Influencing factors for prenatal Stress, anxiety and depression in early pregnancy among women in Chongqing, China. J Affect Disord. (2019) 253:292–302. doi: 10.1016/j.jad.2019.05.003

 11. Dayan J, Creveuil C, Dreyfus M, Herlicoviez M, Baleyte J-M, O'Keane V. Developmental model of depression applied to prenatal depression: role of present and past life events, past emotional disorders and pregnancy stress. PLoS ONE. (2010) 5:e12942. doi: 10.1371/journal.pone.0012942

 12. Carolan-Olah M, Barry M. Antenatal stress: an Irish case study. Midwifery. (2014) 30:310–6. doi: 10.1016/j.midw.2013.03.014

 13. Marcelina LA, Rachmawati IN, Ungsianik T. Dissatisfaction with the husband support increases childbirth fear among Indonesian primigravida. Enfermería Clínica. (2019) 29:379–83. doi: 10.1016/j.enfcli.2019.04.047 

 14. O'Hara MW, McCabe JE. Postpartum depression: current status and future directions. Ann Rev Clin Psychol. (2013) 9:379–407. doi: 10.1146/annurev-clinpsy-050212-185612

 15. Dilling H, Mombour W, Schmidt MH editors. Internationale Klassifikation psychischer Störungen: ICD-10 Kapitel V (F) klinisch-diagnostische Leitlinien. Bern: Hogrefe Verlag (2015). p. 449. 

 16. American Psychiatric Association. Diagnostic and statistical manual of mental disorders: DSM-5. Washington, DC: American Psychiatric Publishing (2013). p. 947. 

 17. Lindgren K. Relationships among maternal-fetal attachment, prenatal depression, and health practices in pregnancy. Res Nurs Health. (2001) 24:203–17. doi: 10.1002/nur.1023

 18. Kühner C. Psychiatrische Erkrankungen in Schwangerschaft und Stillzeit Häufigkeit, Verlauf und klinische Diagnostik. Der Nervenarzt. (2016) 87:926–36. doi: 10.1007/s00115-016-0175-0

 19. Bonari L, Pinto N, Ahn E, Einarson A, Steiner M, Koren G. Perinatal risks of untreated depression during pregnancy. Can J Psychiatry. (2004) 49:726–35. doi: 10.1177/070674370404901103

 20. Ryding EL, Lukasse M, van Parys A-S, Wangel A-M, Karro H, Kristjansdottir H, et al. Fear of childbirth and risk of cesarean delivery: a cohort study in six European countries. Birth. (2015) 42:48–55. doi: 10.1111/birt.12147

 21. Laursen M, Johansen C, Hedegaard M. Fear of childbirth and risk for birth complications in nulliparous women in the Danish National Birth Cohort. BJOG. (2009) 116:1350–5. doi: 10.1111/j.1471-0528.2009.02250.x

 22. Räisänen S Lehto SM Nielsen HS Gissler M Kramer MR Heinonen S. Fear of childbirth predicts postpartum depression: a population-based analysis of 511 422 singleton births in Finland. BMJ Open. (2013) 3:e004047. doi: 10.1136/bmjopen-2013-004047

 23. Beck CT. Birth trauma: in the eye of the beholder. Nurs Res. (2004) 53:28–35. doi: 10.1097/00006199-200401000-00005

 24. Rusner M, Berg M, Begley C. Bipolar disorder in pregnancy and childbirth: a systematic review of outcomes. BMC Pregn Childbirth. (2016) 16:331. doi: 10.1186/s12884-016-1127-1

 25. Williams KE, Koran LM. Obsessive-compulsive disorder in pregnancy, the puerperium, and the premenstruum. J Clin Psychiatry. (1997) 58:330–4. doi: 10.4088/JCP.v58n0709

 26. Sorenson DS, Tschetter L. Prevalence of negative birth perception, disaffirmation, perinatal trauma symptoms, and depression among postpartum women. Perspect Psychiatr Care. (2010) 46:14–25. doi: 10.1111/j.1744-6163.2009.00234.x

 27. Danilack VA, Nunes AP, Phipps MG. Unexpected complications of low-risk pregnancies in the United States. Am J Obstetr Gynecol. (2015) 212:809.e1-6. doi: 10.1016/j.ajog.2015.03.038

 28. Elixhauser A, Wier LM. Complicating conditions of pregnancy and childbirth, 2008: statistical brief #113. In: Healthcare Cost and Utilization Project (HCUP) Statistical Briefs. Rockville, MD: Agency for Healthcare Research and Quality (2006).

 29. Stranges E, Wier LM, Elixhauser A. Complicating conditions of vaginal deliveries and cesarean sections, 2009: statistical brief #131. In: Healthcare Cost and Utilization Project (HCUP) Statistical Briefs. Rockville, MD: Agency for Healthcare Research and Quality (2006).

 30. Meltzer-Brody S, Maegbaek ML, Medland SE, Miller WC, Sullivan P, Munk-Olsen T. Obstetrical, pregnancy and socio-economic predictors for new-onset severe postpartum psychiatric disorders in primiparous women. Psychol Med. (2017) 47:1427–41. doi: 10.1017/S0033291716003020

 31. AQUA A. Institut für angewandte Qualitätsförderung und Forschung im Gesundheitswesen GmbH: Bundesauswertung zum Verfahrensjahr 2013 16/1–Geburtshilfe Qualitätsindikatoren. Erstellt. (2014) 24:2014010004. 

 32. Boerma T, Ronsmans C, Melesse DY, Barros AJ, Barros FC, Juan L, et al. Global epidemiology of use of and disparities in caesarean sections. Lancet. (2018) 392:1341–8. doi: 10.1016/S0140-6736(18)31928-7

 33. Sandall J, Tribe RM, Avery L, Mola G, Visser GH, Homer CS, et al. Short-term and long-term effects of caesarean section on the health of women and children. Lancet. (2018) 392:1349–57. doi: 10.1016/S0140-6736(18)31930-5

 34. Bell AF, Andersson E. The birth experience and women's postnatal depression: a systematic review. Midwifery. (2016) 39:112–23. doi: 10.1016/j.midw.2016.04.014

 35. Gottvall K. Does a traumatic birth experience have an impact on future reproduction? BJOG. (2002) 109:254–60. doi: 10.1111/j.1471-0528.2002.01200.x

 36. Johansson M, Rådestad I, Rubertsson C, Karlström A, Hildingsson I. Few fathers-to-be prefer caesarean section for the birth of their baby. BJOG. (2010) 117:761–4. doi: 10.1111/j.1471-0528.2010.02508.x

 37. Beck CT, Watson S. Subsequent childbirth after a previous traumatic birth. Nurs Res. (2010) 59:241–9. doi: 10.1097/NNR.0b013e3181e501fd

 38. Ayers S, Pickering AD. Women's expectations and experience of birth. Psychol Health. (2005) 20:79–92. doi: 10.1080/0887044042000272912 

 39. Bramadat IJ, Driedger M. Satisfaction with childbirth: theories and methods of measurement. Birth. (1993) 20:22–9. doi: 10.1111/j.1523-536X.1993.tb00175.x

 40. Soliday E, Sayyam J, Tremblay K. Pathways to violated expectations of epidural uptake. J Reprod Infant Psychol. (2013) 31:413–25. doi: 10.1080/02646838.2013.830175 

 41. Hodnett ED. Pain and women's satisfaction with the experience of childbirth: a systematic review. Am J Obstetr Gynecol. (2002) 186:S160-72. doi: 10.1016/S0002-9378(02)70189-0

 42. Booth CL, Meltzoff AN. Expected and actual experience in labour and delivery and their relationship to maternal attachment. J Reproduct Infant Psychol. (1984) 2:79–91. doi: 10.1080/02646838408403452 

 43. Tinti C, Schmidt S, Businaro N. Pain and emotions reported after childbirth and recalled 6 months later: the role of controllability. J Psychosom Obstet Gynaecol. (2011) 32:98–103. doi: 10.3109/0167482X.2011.557756

 44. Jardine J, Blotkamp A, Gurol-Urganci I, Knight H, Harris T, Hawdon J, et al. Risk of complicated birth at term in nulliparous and multiparous women using routinely collected maternity data in England: cohort study. BMJ. (2020) 371:m3377. doi: 10.1136/bmj.m3377

 45. Dorsch VM, Hüneburg A, Prestien A, Rohde A. Vater sein dagegen sehr… Ergebnisse der Bonner Studie zu Geburtserleben und postpartaler Befindlichkeit des Mannes 2006–2008 Einfluss des Entbindungserlebens auf psychische Gesundheit und Bindung zum Kind. Geburtshilfe und Frauenheilkunde. (2009) 69:A026. doi: 10.1055/s-0029-1208283 

 46. Howard LM, Molyneaux E, Dennis C-L, Rochat T, Stein A, Milgrom J. Non-psychotic mental disorders in the perinatal period. Lancet. (2014) 384:1775–88. doi: 10.1016/S0140-6736(14)61276-9

 47. 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

 48. Steiner M. Perinatal Stress, Mood and Anxiety Disorders. s.l.: Karger (2005). p. 208. 

 49. Valdimarsdóttir U, Hultman CM, Harlow B, Cnattingius S, Sparén P. Psychotic illness in first-time mothers with no previous psychiatric hospitalizations: a population-based study. PLoS Med. (2009) 6:e1000013. doi: 10.1371/journal.pmed.1000013

 50. Gavin NI, Gaynes BN, Lohr KN, Meltzer-Brody S, Gartlehner G, Swinson T. Perinatal depression: a systematic review of prevalence and incidence. Obstet Gynecol. (2005) 106:1071–83. doi: 10.1097/01.AOG.0000183597.31630.db

 51. Halbreich U, Karkun S. Cross-cultural and social diversity of prevalence of postpartum depression and depressive symptoms. J Affect Disord. (2006) 91:97–111. doi: 10.1016/j.jad.2005.12.051

 52. Reck C, Struben K, Backenstrass M, Stefenelli U, Reinig K, Fuchs T, et al. Prevalence, onset and comorbidity of postpartum anxiety and depressive disorders. Acta Psychiatrica Scandinavica. (2008) 118:459–68. doi: 10.1111/j.1600-0447.2008.01264.x

 53. Falkai P, Wittchen H-U, Döpfner M editors. Diagnostisches und statistisches Manual psychischer Störungen DSM-5®. Göttingen: Hogrefe (2015). p. 1298. 

 54. Murray L, Fiori-Cowley A, Hooper R, Cooper P. The impact of postnatal depression and associated adversity on early mother-infant interactions and later infant outcome. Child Dev. (1996) 67:2512–26. doi: 10.2307/1131637

 55. Lanczik M, Spingler H, Heidrich A, Becker T, Kretzer B, Albert P, et al. Post partum blues: depressive disease or pseudoneurasthenic syndrome. J Affect Disord. (1992) 25:47–52. doi: 10.1016/0165-0327(92)90092-K

 56. Moehler E, Brunner R, Wiebel A, Reck C, Resch F. Maternal depressive symptoms in the postnatal period are associated with long-term impairment of mother-child bonding. Arch Womens Mental Health. (2006) 9:273–8. doi: 10.1007/s00737-006-0149-5

 57. Pearlstein T, Howard M, Salisbury A, Zlotnick C. Postpartum depression. Am J Obstetr Gynecol. (2009) 200:357–64. doi: 10.1016/j.ajog.2008.11.033

 58. Brockington IF, Guedeney A. Motherhood and mental health. Infant Observ. (1999) 2:116–7. doi: 10.1080/13698039908400552 

 59. Cranley MS. Development of a tool for the measurement of maternal attachment during pregnancy. Nurs Res. (1981) 30:281-4. doi: 10.1097/00006199-198109000-00008

 60. Siddiqui A, Hägglöf B. Does maternal prenatal attachment predict postnatal mother–infant interaction? Early Hum Dev. (2000) 59:13–25. doi: 10.1016/S0378-3782(00)00076-1

 61. Kommers D, Oei G, Chen W, Feijs L, Bambang Oetomo S. Suboptimal bonding impairs hormonal, epigenetic and neuronal development in preterm infants, but these impairments can be reversed. Acta Paediatr. (2016) 105:738–51. doi: 10.1111/apa.13254

 62. Sullivan R, Perry R, Sloan A, Kleinhaus K, Burtchen N. Infant bonding and attachment to the caregiver: insights from basic and clinical science. Clin Perinatol. (2011) 38:643–55. doi: 10.1016/j.clp.2011.08.011

 63. Fuchs A, Möhler E, Reck C, Resch F, Kaess M. The early mother-to-child bond and its unique prospective contribution to child behavior evaluated by mothers and teachers. Psychopathology. (2016) 49:211–6. doi: 10.1159/000445439

 64. Winston R, Chicot R. The importance of early bonding on the long-term mental health and resilience of children. London J Prim Care. (2016) 8:12–4. doi: 10.1080/17571472.2015.1133012

 65. Groh AM, Fearon RM, van IJzendoorn MH, Bakermans-Kranenburg MJ, Roisman GI. Attachment in the early life course: meta-analytic evidence for its role in socioemotional development. Child Dev Perspect. (2017) 11:70–6. doi: 10.1111/cdep.12213 

 66. Matte-Gagné C, Bernier A, Sirois M-S, Lalonde G, Hertz S. Attachment security and developmental patterns of growth in executive functioning during early elementary school. Child Dev. (2018) 89:e167-82. doi: 10.1111/cdev.12807

 67. Groh AM, Fearon RP, Bakermans-Kranenburg MJ, van IJzendoorn MH, Steele RD, Roisman GI. The significance of attachment security for children's social competence with peers: a meta-analytic study. Attach Hum Dev. (2014) 16:103–36. doi: 10.1080/14616734.2014.883636

 68. Schmoeger M, Deckert M, Wagner P, Sirsch U, Willinger U. Mütterliches Bonding, partnerschaftliche Beziehungen im Erwachsenenalter und Lebensqualität. Neuropsychiatr. (2018) 32:26–32. doi: 10.1007/s40211-017-0258-6

 69. Della Vedova AM, Ducceschi B, Cesana BM, Imbasciati A. Maternal bonding and risk of depression in late pregnancy: a survey of Italian nulliparous women. J Reproduct Infant Psychol. (2011) 29:208–22. doi: 10.1080/02646838.2011.592973 

 70. Goecke TW, Voigt F, Faschingbauer F, Spangler G, Beckmann MW, Beetz A. The association of prenatal attachment and perinatal factors with pre- and postpartum depression in first-time mothers. Arch Gynecol Obstetr. (2012) 286:309–16. doi: 10.1007/s00404-012-2286-6

 71. Hicks LM, Dayton CJ, Brown S, Muzik M, Raveau H. Mindfulness moderates depression and quality of prenatal attachment in expectant parents. Mindfulness. (2018) 9:1604–14. doi: 10.1007/s12671-018-0907-2 

 72. Kerstis B, Aarts C, Tillman C, Persson H, Engström G, Edlund B, et al. Association between parental depressive symptoms and impaired bonding with the infant. Arch Womens Mental Health. (2016) 19:87–94. doi: 10.1007/s00737-015-0522-3

 73. Alhusen JL. A literature update on maternal-fetal attachment. J Obstet Gynecol Neonatal Nurs. (2008) 37:315–28. doi: 10.1111/j.1552-6909.2008.00241.x

 74. Rusanen E, Lahikainen AR, Pölkki P, Saarenpää-Heikkilä O, Paavonen EJ. The significance of supportive and undermining elements in the maternal representations of an unborn baby. J Reprod Infant Psychol. (2018) 36:261–75. doi: 10.1080/02646838.2018.1462476

 75. Brockington IF, Oates J, George S, Turner D, Vostanis P, Sullivan M, et al. A screening questionnaire for mother-infant bonding disorders. Arch Womens Mental Health. (2001) 3:133–40. doi: 10.1007/s007370170010 

 76. Farré-Sender B, Torres A, Gelabert E, Andrés S, Roca A, Lasheras G, et al. Mother-infant bonding in the postpartum period: assessment of the impact of pre-delivery factors in a clinical sample. Arch Womens Mental Health. (2018) 21:287–97. doi: 10.1007/s00737-017-0785-y

 77. Flowers AG, McGillivray JA, Galbally M, Lewis AJ. Perinatal maternal mental health and disorganised attachment: a critical systematic review. Clin Psychol. (2018) 22:300–16. doi: 10.1111/cp.12145 

 78. Sivaraman SV, Thippeswamy H, Philip M, Desai G, Chandra PS. Is maternal-fetal attachment affected in women with severe mental illness? J Prenatal Perinatal Psychol Health. (2018) 32:306–18. 

 79. Gürber S, Baumeler L, Grob A, Surbek D, Stadlmayr W. Antenatal depressive symptoms and subjective birth experience in association with postpartum depressive symptoms and acute stress reaction in mothers and fathers: a longitudinal path analysis. Eur J Obstet Gynecol Reprod Biol. (2017) 215:68–74. doi: 10.1016/j.ejogrb.2017.05.021

 80. Ponti L, Smorti M, Ghinassi S, Mannella P, Simoncini T. Can a traumatic childbirth experience affect maternal psychopathology and postnatal attachment bond? Curr Psychol. (2020) 41:1237–42. doi: 10.1007/s12144-020-00650-2 

 81. 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

 82. Bergant AM, Nguyen T, Heim K, Ulmer H, Dapunt O. Deutschsprachige Fassung und Validierung der “Edinburgh postnatal depression scale.” Dtsch Med Wochenschr. (1998) 123:35–40. doi: 10.1055/s-2007-1023895

 83. 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

 84. Murray D, Cox JL. Screening for depression during pregnancy with the Edinburgh depression scale (EDDS). J Reproduct Infant Psychol. (1990) 8:99–107. doi: 10.1080/02646839008403615 

 85. Matthey S, Henshaw C, Elliott S, Barnett B. Variability in use of cut-off scores and formats on the Edinburgh postnatal depression scale: implications for clinical and research practice. Arch Womens Mental Health. (2006) 9:309–15. doi: 10.1007/s00737-006-0152-x

 86. Muzik M, Klier CM, Rosenblum KL, Holzinger A, Umek W, Katschnig H. Are commonly used self-report inventories suitable for screening postpartum depression and anxiety disorders? Acta Psychiatrica Scandinavica. (2000) 102:71–3. doi: 10.1034/j.1600-0447.2000.102001071.x

 87. Van den Bergh BRH. De emotionele toestand Van de (zwangere) vrouw, obstetrische complicaties en het gedrag en de ontwikkeling Van de foetus en Van het kind tot de leeftijd Van zeven maanden [The emotional state of the (pregnant) woman, obstetrical complications and the behaviour and development of fetus and child until seven months after birth]. (Unpublished Doctorate Thesis). Catholic University Leuven, Belgium (1989). 

 88. Dubber S, Reck C, Müller M, Gawlik S. Postpartum bonding: the role of perinatal depression, anxiety and maternal-fetal bonding during pregnancy. Arch Womens Mental Health. (2015) 18:187–95. doi: 10.1007/s00737-014-0445-4

 89. van den Bergh B, Simons A. A review of scales to measure the mother-foetus relationship. J Reprod Infant Psychol. (2009) 27:114–26. doi: 10.1080/02646830802007480 

 90. Doster A, Wallwiener S, Müller M, Matthies LM, Plewniok K, Feller S, et al. Reliability and validity of the German version of the Maternal-Fetal Attachment Scale. Arch Gynecol Obstetr. (2018) 297:1157–67. doi: 10.1007/s00404-018-4676-x

 91. Salmon P, Drew NC. Multidimensional assessment of women's experience of childbirth: relationship to obstetric procedure, antenatal preparation and obstetric history. J Psychosom Res. (1992) 36:317–27. doi: 10.1016/0022-3999(92)90068-D

 92. Stadlmayr W, Cignacco E, Surbek D, Büchi S. Screening-Instrumente zur Erfassung von Befindlichkeitsstörungen nach der Geburt. Hebamme. (2009) 22:13–9. doi: 10.1055/s-0029-1213450 

 93. Stadlmayr W, Bitzer J, Hösli I, Amsler F, Leupold J, Schwendke-Kliem A, et al. Birth as a multidimensional experience: comparison of the English- and German-language versions of Salmon's Item List. J Psychosom Obstet Gynaecol. (2001) 22:205–14. doi: 10.3109/01674820109049975

 94. Stadlmayr W, Amsler F, Lemola S, Stein S, Alt M, Bürgin D, et al. Memory of childbirth in the second year: the long-term effect of a negative birth experience and its modulation by the perceived intranatal relationship with caregivers. J Psychosom Obstet Gynaecol. (2006) 27:211–24. doi: 10.1080/01674820600804276

 95. Niederhauser K, Stadlmayr W, Surbek D. Geburtserleben: Muster aus subjektiven Erlebniskategorien und objektiven geburtshilflichen Daten – eine systematische inhaltsanalytische Auswertung. In: Jahreskongress SGGG. Interlaken: Jahreskongress SGGG (2010). 

 96. Gawlik S, Müller M, Hoffmann L, Dienes A, Reck C. Assessing birth experience in fathers as an important aspect of clinical obstetrics: how applicable is Salmon's Item List for men? Midwifery. (2015) 31:221–8. doi: 10.1016/j.midw.2014.08.013

 97. Alder J, Stadlmayr W, Tschudin S, Bitzer J. Post-traumatic symptoms after childbirth: what should we offer? J Psychosom Obstet Gynaecol. (2006) 27:107–12. doi: 10.1080/01674820600714632

 98. Reck C, Klier CM, Pabst K, Stehle E, Steffenelli U, Struben K, et al. The German version of the Postpartum Bonding Instrument: psychometric properties and association with postpartum depression. Arch Womens Mental Health. (2006) 9:265–71. doi: 10.1007/s00737-006-0144-x

 99. Eickhorst A, Schweyer D, Köhler H, Jelen-Mauboussin A, Kunz E, Sidor A, et al. Elterliche Feinfühligkeit bei Müttern und Vätern mit psychosozialen Belastungen. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. (2010) 53:1126–33. doi: 10.1007/s00103-010-1143-7

 100. Hair JF, Hult GT, Ringle CM, Sarstedt M. A Primer on Partial Least Squares Structural Equation Modeling (PLS-SEM). Los Angeles, London, New Delhi, Singapore, Washington DC, Melbourne: SAGE (2017). p. 363. 

 101. Brown TA. Confirmatory Factor Analysis for Applied Research. New York, NY: The Guilford Press (2015). p. 462. 

 102. Nunnally JC, Bernstein IH. Psychometric Theory. New Delhi: Tata McGraw Hill Education Private Ltd (2010). p. 752. 

 103. Hair JF, Ringle CM, Sarstedt M. PLS-SEM: Indeed a Silver Bullet. J Market Theory Pract. (2011) 19:139–52. doi: 10.2753/MTP1069-6679190202 

 104. Cohen J. Statistical Power Analysis for the Behavioral Sciences. Hillsdale, NJ: Erlbaum (1988). p. 567.

 105. Beretta L, Santaniello A. Nearest neighbor imputation algorithms: a critical evaluation. BMC Med Inform Decis Mak. (2016) 16(Suppl 3):74. doi: 10.1186/s12911-016-0318-z

 106. Ringle CM, Wende S, Becker J-M. SmartPLS 3. Boenningstedt: SmartPLS GmbH (2015). 

 107. O'brien RM. A caution regarding rules of thumb for variance inflation factors. Qual Quant. (2007) 41:673–90. doi: 10.1007/s11135-006-9018-6 

 108. Fenwick J, Toohill J, Gamble J, Creedy DK, Buist A, Turkstra E, et al. Effects of a midwife psycho-education intervention to reduce childbirth fear on women's birth outcomes and postpartum psychological wellbeing. BMC Pregn Childbirth. (2015) 15:284. doi: 10.1186/s12884-015-0721-y

 109. Hayes BA, Muller R, Bradley BS. Perinatal depression: a randomized controlled trial of an antenatal education intervention for primiparas. Birth. (2001) 28:28–35. doi: 10.1046/j.1523-536x.2001.00028.x

 110. Sockol LE, Epperson CN, Barber JP. A meta-analysis of treatments for perinatal depression. Clin Psychol Rev. (2011) 31:839–49. doi: 10.1016/j.cpr.2011.03.009

 111. Thoppil J, Riutcel TL, Nalesnik SW. Early intervention for perinatal depression. Am J Obstetr Gynecol. (2005) 192:1446–8. doi: 10.1016/j.ajog.2004.12.073

 112. Dikmen-Yildiz P, Ayers S, Phillips L. Longitudinal trajectories of post-traumatic stress disorder (PTSD) after birth and associated risk factors. J Affect Disord. (2018) 229:377–85. doi: 10.1016/j.jad.2017.12.074

 113. Söderquist J, Wijma B, Thorbert G, Wijma K. Risk factors in pregnancy for post-traumatic stress and depression after childbirth. BJOG. (2009) 116:672–80. doi: 10.1111/j.1471-0528.2008.02083.x

 114. Stuijfzand S, Garthus-Niegel S, Horsch A. Parental birth-related PTSD symptoms and bonding in the early postpartum period: a prospective population-based cohort study. Front Psychiatry. (2020) 11:570727. doi: 10.3389/fpsyt.2020.570727

 115. Wirkner J, Christiansen H, Knaevelsrud C, Lüken U, Wurm S, Schneider S, et al. Mental health in times of the COVID-19 pandemic. Euro Psychol. (2021) 26:310–22. doi: 10.1027/1016-9040/a000465 

 116. Anding JE, Röhrle B, Grieshop M, Schücking B, Christiansen H. Couple comorbidity and correlates of postnatal depressive symptoms in mothers and fathers in the first two weeks following delivery. J Affect Disord. (2016) 190:300–9. doi: 10.1016/j.jad.2015.10.033

 117. White G. You cope by breaking down in private: fathers and PTSD following childbirth. Br J Midwifery. (2007) 15:39–45. doi: 10.12968/bjom.2007.15.1.22679 

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.

Leah Millard, The University of Manchester, UK in collaboration with reviewer MWW.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Eitenmüller, Köhler, Hirsch and Christiansen. 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-13-815822-t004.jpg
Variables Original sample (0)
EPDS1 -> EPDS2 0.267
EPDST -> PBQ 0.064
EPDST -> SIL —0270
EPDS2 -> PBQ 0642
bithcompl -> SIL —0371
mentdis1 -> EPDS1 0.269
SIL-> EPDS2 —0.408
SIL-> PBQ —0044
Primipara -> bithcompl 0.260

Standardized path coefficients between latent constructs.

Sample mean (M)

0.268
0,061
-0.277
0,651
-0.371
0271
-0.414
—0.041
0.260

Standard deviation (STDEV)

0.047
0.048
0.054
0.046
0.044
0.059
0.054
0.057
0.050

T statistics (|O/STDEV)

5.680
1.337
5.020
14.086
8.437
4.539
7.623
0.771
5.2056

P-value

<0.001
0.181
<0.001
<0.001
<0.001
<0.001
<0.001
0.441
<0.001





OPS/images/inline_1.gif
2
Hrictcompl





OPS/images/fpsyt-13-815822-t002.jpg
Birth complications (birthcompl) ~ Postpartum difficulties (DiffPuerp) Cases of clinically relevant

EPDS scores
Yes No Yes No ul T2

Al participants. 57 (48.5 %)° 70 (53.4 %) ® 39 (29.8 %)° 91(69.5 %)° 15 (4.2 %)*© 16 (12.2 %)°°
Primipara 46 (35.1 %) 41313 %P 31(23.7 %P 57 (43.5 %P 8(23%)pc 10 (7.6 %)P¢
Multipara 18.4 %P 29 (22.1 %) 8(6.1%)P 34/(26.0 %) 2(06 %) 6(4.6 %)
Mothers with self-reported mental 10 (7.6 %)° 10 (7.6 %)° 6(4.6%)° 14 (10.7 %)° 6(1.7 %P 431 %P
health problems.

Mothers without self-reported mental 46 (35.1 %)° 60 (45.8 %)° 33 (25.2 %)° 76 (68.0 %)° 9(2.5 %) 12 (9.2 %)P°
health problems.

Overal and group-wise distribution of dependent categorial scaled variables.

“Indlcates the proportional number of total n = 354 mothers completing prepartum questionnaire,
®indicates the proportional number of n = 131 mothers completing pre- and post-partum questionnaire.
<Cases of clinically relevant EPDS score identified by EPDST > 15 and EPDS2 > 13.





OPS/images/fpsyt-13-815822-t003.jpg
Variables Original sample () Sample mean (M)
EPDS1 -> EPDS2 0.283 0.203
EPDS1 -> PBQ 0.179 0.178
EPDS1 -> SIL ~0301 -0326
EPDS2 -> PBQ 0.444 0.460
birthcompl -> SIL -0332 -0.333
mentdist -> SIL 0312 0321
SIL-> EPDS2 -0392 -0398
SIL-> PBQ ~0.135 -0.136
Primipara -> birthcompl 0.217 0.219

Standardized path coefficients between latent constructs.

Standard deviation (STDEV)

0.095
0.087
0.092
0.084
0.069
0.093
0.101
0.085
0.083

T statistics (I0/STDEV))

2974
2.058
3.288
5.289
4814
3.367
3.871
1.685
2611

P-value

0.003
0.040
0.001

<0.001
<0.001
0.001

<0.001
0.113
0.009





OPS/images/inline_4.gif
2
Taans1





OPS/images/inline_2.gif
2
Hrictcompl





OPS/images/inline_3.gif
Viscaion





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Impact of Prepartum Depression and Birth Experience on Postpartum Mother-Infant Bonding: A Longitudinal Path Analysis



		Introduction



		Prepartum



		Birth



		Birth Moderators



		Postpartum



		Parent-Child Bonding



		The Current Study







		Methods



		Procedure



		Recruitment



		Design



		Ethical Aspects









		Measures



		Edinburgh Postpartum Depression Scale



		Maternal-Fetal-Attachment-Scale



		Salmon‘s Item List



		Postpartum Bonding Questionnaire









		Participants



		Statistical Methods



		Group Comparisons



		Sequential Longitudinal Pathway Analysis













		Results



		Group Comparisons



		Mothers With and Without Self-Reported Prior Mental Health Problems (Mentdis1)



		Primiparous vs. Multiparous (Primipara)



		Dropout Analyses









		Sequential Longitudinal Pathway Analysis



		Complete Cases (n = 131)









		Structural Model



		Imputation of Missing Data (n = 354)













		Discussion



		Limitations



		Conclusion and Outlook







		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Supplementary Material



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Psychiatry

The Impact of Prepartum Depression
and Birth Experience on Postpartum
Mother-Infant Bonding: A
Longitudinal Path Analysis





OPS/images/fpsyt-13-815822-g001.gif





OPS/images/fpsyt-13-815822-t001.jpg
EPDS1

M

(s0)

Test statistic
MFAS

M

(s0)

Test statistic
sIL

M

(s0)

Test statistic
EPDS2

M

(s0)

Test statistic
PBQ

M

(SD)

Test statistic

697
(3.86)

12227
(19.01)

5134
(12.64)

6.46
“.27)

9.32
©.77)

Dropouts  Completers
n=223 n=131
732 638
©.97) (3.60)
adj.p=0052,d = -0.25
124.18 119.01
(18.72) (19.14)

adj.p=0052,d = ~0.27

2, eta square; d, Cohens d; adj. p, p-value after Bonferroni-Holm adjustment.
Group comparison with adjusted p-values and effect sizes of the ANOVAs and group-wise descriptive data of all dependent interval scaled variables. EPDST, Prepartum depression
score; MFAS, Maternal fetal attachment (prepartum); SIL, birth experience (postpartum); EPDS2, Postpartum depression score; PBQ, Postpartum impairment in mother-infant bonding.

Primipara  Multipara

n=189 n=138
728 6.40
@.95) @.41)

adj. p = 0.150, 7% = 0.01

122.85 12157
(17.82) (17.95)

adj.p= 0522, 5% < 0.01

49.70 54,83
(12.90) (11.42)

adj. p = 0.150, 7% = 0.04

697 538
(4.15) “37)

adj. p = 0.150, 52 = 0.03

9.92 8.00
(7.10) (5.85)
adi. p = 0276, 72 = 002

Self-reported No self-reported

mental health mental
problems health problems.
n="54 n =289
931 6.54 (354)
4.70)

adj.p < 0.001, 5% = 0.21

120.91 122.98
(16.92) (18.07)
adj.p > 0.05, 7% <001

4529 52.73
(13.48) (12.00)

adj. p = 0.06, 52 =0.05

7.10 6.31
(4.36) (4.27)

adj. p > 0.05, 2 < 0.01

10.10 9.08
(7.20) (6.67)
adj.p > 0.05, % <001









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Psychiatry





