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Abstract

Objective: To investigate risk factors for childbirth-related post-traumatic stress disorder (CR-

PTSD) measured 1-month after first childbirth, and the association between CR-PTSD and 

maternal-infant bonding.

Methods: In this prospective cohort study 3006 nulliparous women living in Pennsylvania, USA, 

were asked about CR-PTSD at 1-month postpartum, and maternal-infant bonding at 1, 6 and 12-

months postpartum. Multivariable logistic regression models identified risk factors for CR-PTSD 

and associations between CR-PTSD and maternal-infant bonding at 1, 6 and 12-months 

postpartum, controlling for confounding variables - including postpartum depression, stress and 

social support.

Results: Nearly half (47.5%) of the women reported that during labor and delivery they were 

afraid that they or their baby might be hurt or die, and 225 women (7.5%) reported experiencing 

one or more CR-PTSD symptoms at 1-month postpartum. Depression, stress and low social 

support during pregnancy were associated with CR-PTSD, as well as labor induction, delivery 
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complications, poor pain control, and unplanned cesarean delivery. Women with CR-PTSD 

reported a less positive childbirth experience, less shared decision-making, and were more likely 

to score in the bottom third on maternal-infant bonding at 1-month postpartum (adjusted odds ratio 

[aOR] 2.5, 95% CI 1.8–3.3, p < .001); at 6-months postpartum (aOR 2.1, 95% CI 1.5–2.8, p 

< .001); and at 12-months postpartum (aOR 2.2, 95% CI 1.6–3.0, p < .001).

Conclusion: In this large-scale prospective cohort study we found that CR-PTSD was 

consistently associated with lower levels of maternal-infant bonding over the course of the first 

year after first childbirth.
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Introduction

Childbirth can be a frightening and distressing experience for women, even if the end result 

is a healthy mother and child. There are many events that can occur during the labor and 

delivery process that can lead women to fear that they or their baby might be hurt or die; 

such as prolonged and painful labor, fetal distress, dystocia resulting in instrumental delivery 

or emergency cesarean, or other types of potentially serious complications. After such an 

experience some women develop symptoms of post-traumatic stress disorder (PTSD), which 

has been described as childbirth-related PTSD, or CR-PTSD [1, 2, 3, 4]. Several studies 

have reported higher rates of CR-PTSD among women after first childbirth than after a 

subsequent delivery [5, 6]. This may be because the complication rate is higher at first 

childbirth than at subsequent births. A recent study of maternal and neonatal morbidity rates 

in US hospitals reported a complication rate of 12.9% for women having vaginal delivery, 

19.7% for women with cesarean delivery, a neonatal complication rate of 20.2%, and higher 

rates of both maternal and neonatal complications at first childbirth [7]. In addition, women 

are at substantially higher risk for unplanned or emergency cesarean delivery at first 

childbirth than at subsequent births [8, 9], which is a well-established risk factor for CR-

PTSD [10]. However, few studies of CR-PTSD have focused specifically on women at first 

childbirth.

Over the past two decades many studies have been conducted on the topic of CR-PTSD, 

primarily aimed at identifying the prevalence of CR-PTSD and associated risk factors. 

Estimated prevalence rates for CR-PTSD in recent reviews range from 3.1% to 16.8% [11, 

12, 13]. Commonly reported risk factors for CR-PTSD include history of mental health 

disorders, depression during pregnancy, fear of childbirth, maternal and neonatal 

complications during childbirth, poor pain control, and unplanned or emergency cesarean 

delivery [14, 15, 16, 11, 13, 17, 18]. Labor is generally considered to be more painful at first 

childbirth than at subsequent deliveries [19, 20] - therefore poor pain control could be a 

particularly important predictor of CR-PTSD for women experiencing first childbirth than 

for women at subsequent deliveries.

There is growing recognition of the importance of the way that health care professionals 

interact with mothers during labor and delivery as a factor in the development of CR-PTSD. 
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In qualitative studies of traumatic delivery women described trying unsuccessfully to obtain 

information and help from hospital staff [21]; and being misinformed, disrespected and 

objectified by healthcare personnel [22]. In a review of ten qualitative studies of traumatic 

birth the authors concluded that “Healthcare professionals must recognize women’s need to 

be involved in decision-making and to be fully informed about all aspects of their labour and 

birth” [23]. In a mixed-methods study of women who had experienced a traumatic birth, the 

majority of the women (66.7%) described their interactions with healthcare personnel as the 

primary traumatic element in the childbirth [24]. It is likely that most women in the U.S. 

who are expecting their first child have had little experience with the way that labor and 

delivery units in many hospitals function. Women may be particularly upset if they find little 

support or empathy from hospital personnel who may be overwhelmed with many patients to 

take care of, or otherwise unwilling or unable to take the time to provide supportive care and 

to discuss treatment options with them if needed.

Key components of PTSD are the arousal of negative emotions when reminded of the 

traumatic event, continued efforts to avoid thinking about the traumatic event, and the 

avoidance of stimuli that can remind one of the traumatic event [25]. In the case of CR-

PTSD, it has been hypothesized that the newborn can become a reminder of the traumatic 

event, leading to difficulty for the mother to bond with her newborn [17]. In a qualitative 

study of women after a traumatic childbirth most of the women reported initial feelings of 

rejection toward their newborn, which faded over time [26]. However, results from 

quantitative studies have been mixed. Several quantitative survey studies reported no 

association between CR-PTSD and parent-child bonding [27, 28], while. others reported an 

association between CR-PTSD and maternal-infant bonding which became non-significant 

when they controlled for postpartum depression [29, 30, 31, 32]. A study of Japanese 

mothers reported an association between PTSD and impaired bonding even after controlling 

for depression at 1-month postpartum, but reported no association with postpartum bonding 

measured at 4 months postpartum [33]. A cross-sectional study of women 0–13 months after 

childbirth reported an inverse association such that higher postpartum PTSD was associated 

with fewer bonding difficulties [3]. Several studies that did not control for maternal 

depression reported lower postpartum bonding or maternal-child attachment among women 

reporting CR-PTSD symptoms [34, 35]. Because CR-PTSD is usually highly comorbid with 

postpartum depression, and postpartum depression has been found to be an important risk 

factor for impaired maternal-infant bonding [36], it has been difficult for researchers to 

separate the effects of CR-PTSD and postpartum depression on maternal-infant bonding. 

Most of the previous studies of the association between CR-PTSD and maternal-infant 

bonding have had relatively small sample sizes and may not have had the statistical power to 

determine the independent effect of CR-PTSD on maternal-infant bonding after controlling 

for postpartum depression. In addition, few of the previous studies measured maternal-infant 

bonding more than once postpartum, so it is not clear if the relationship between CR-PTSD 

and maternal-infant bonding changes over the course of time.

The present study aimed to conduct a secondary analysis of a large-scale prospective cohort 

study of women at first childbirth in order to address the following research questions: 1.) 

How often during first labor and delivery in the U.S. are women afraid that they or their 

baby might be hurt or die (thus meeting the A1 criterion for PTSD)? 2.) How often do 
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women develop one or more symptoms of CR-PTSD after first childbirth? 3.) What prenatal 

and intrapartum factors are associated with the development of CR-PTSD symptoms at first 

childbirth? 4.) To what extent is CR-PTSD symptomatology associated with maternal-infant 

bonding after first childbirth while controlling for postpartum depression and other 

psychosocial factors? and 5.) To what extent is CR-PTSD symptomatology consistently 

associated with maternal-infant bonding over the course of the first year postpartum?

Method

The First Baby Study (FBS) was a prospective cohort study designed to investigate the 

association between mode of first childbirth and subsequent childbearing [37, 38]. Inclusion 

criteria included age 18 to 35 years old at study recruitment, with a singleton pregnancy, 

English or Spanish speaking, living in Pennsylvania USA, and planning to deliver in a 

hospital in Pennsylvania. Exclusion criteria included a prior pregnancy of 20 weeks 

gestation or longer, planning to delivery at home or in a birthing center not associated with a 

hospital, planning to have a tubal ligation at the time of delivery, planning to have the child 

adopted, and delivering before 34 weeks gestation. Women who were interviewed during 

pregnancy but later had a stillbirth, neonatal death or hysterectomy at the time of delivery 

were not included in the study. Women were recruited from childbirth education classes, 

hospital tours, low-income clinics, private clinician’s offices, ultrasound centers, hospital 

intra-net postings, newspaper advertisements and targeted mailings. The study participants 

were interviewed during their third trimester at 30 weeks gestation or later, and at 1, 6, 12, 

18, 24, 30 and 36 months postpartum. There were 3006 women who completed both the 

baseline and 1-month postpartum interviews. The hospital discharge data and birth 

certificate data for each delivery were obtained as well. The participants delivered at 78 

hospitals in the years 2009 to 2011. The women in the FBS were more likely to be white, 

college educated and married than women delivering their first child in Pennsylvania as a 

whole, as we have reported previously [37, 38]. The FBS was approved by the institutional 

review board (IRB), Penn State University College of Medicine, as well as the IRBs of 

institutions and organizations involved with participant recruitment.

The participants were interviewed by telephone by trained professional interviewers 

employed by the Center for Survey Research at Penn State University. As part of the 

baseline interview conducted in the third trimester before first childbirth participants were 

asked about their education level, race/ethnicity, current relationship status, whether their 

pregnancy was intended, history of prior pregnancies, a previous diagnosis of anxiety or 

depression, plans to breastfeed, fear of childbirth and financial struggles, and the 

psychosocial measures of depression, social support and stress. Descriptions of these 

measures and their psychometric properties can be seen in Appendix A.

Data were collected from the hospital discharge and birth certificate data, and the 1-month 

postpartum interviews to measure labor induction, duration of labor, mode of delivery, 

Apgar scores, maternal and neonatal complications, and length of hospital stay for the 

mother and newborn. The participants were also asked about depression, social support, 

stress, birth experience and maternal-infant bonding in the 1-month postpartum interview. 

Descriptions of these measures and psychometric properties can be seen in Appendix A. 
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Maternal-infant bonding was measured using a modified and shortened version of the 

Postpartum Bonding Questionnaire (PBQ) [39], consisting of ten questions. These ten 

questions and their psychometric properties can be seen in Appendix B. These same 

questions were asked of the study participants at the 6 and 12-month postpartum interviews 

as well. We scored this scale such that the higher the score the more positive the maternal-

infant bonding.

We measured CR-PTSD at 1-month postpartum using an adapted version of the Trauma 

Screening Questionnaire (TSQ) [40], which comprised 11 items. We chose this instrument 

because it is brief, well-validated, and the items are simple and easy to understand. Women 

were asked to report if they had experienced specific posttraumatic symptoms at least twice 

in the week prior to the interview, as is done in the TSQ. Six of these symptoms measured 

Criterion B, persistent re-experiencing of the traumatic event and Criterion D, increased 

arousal. We also added the item “Trying not to think about the childbirth experience”, as a 

measure of avoidance (Criterion C). Because the TSQ was designed to measure PTSD 

symptoms after any type of traumatic event, we adapted the TSQ items to refer to childbirth 

specifically and developed questions to measure the Diagnostic and Statistical Manual of 

Mental Disorders (Fourth Edition), (DSM-IV) A1 and A2 criteria [25] in reference to a 

potentially traumatic event associated with childbirth. DSM-IV was the latest version at the 

time that we began this study. The A1 criterion specifies that “the person experienced, 

witnessed, or was confronted with an event or events that involved actual or threatened death 

or serious injury, or threat to the physical integrity of the self or others” and the A2 criterion 

specifies that “The person’s response involved intense fear, helplessness or horror” [25]. We 

conducted focus groups among postpartum women to understand their experiences of 

childbirth, and pilot studies to evaluate the clarity of the items that we developed for our 

measure of CR-PTSD and the other study instruments. The items that we developed and/or 

adapted for our measure of CR-PTSD reflected the experiences that women reported in the 

focus groups, and the pilot study participants reported that they had no difficulty 

understanding or answering the questions in this scale. As shown in Figure 1, women who 

reported that they or their baby might be hurt or die during labor and delivery were then 

asked about their emotional reaction. Women who reported feeling helpless, terrified or 

horrified were then asked if they had experienced each of the CR-PTSD symptoms at least 

twice in the previous week. The 11 items which we used to measure CR-PTSD can be seen 

in Table 1. The Cronbach’s alpha for these items as a summated scale was 0.82.

Statistical analyses were performed using SPSS version 26 statistical program (Chicago, 

USA). Descriptive statistics were calculated for the independent, dependent and covariate 

factors. Chi-square analyses were conducted to measure the associations between the 

independent variables (the vulnerability-related and trauma-related factors) and the presence 

of one or more CR-PTSD symptoms reported 1-month postpartum. The vulnerability-related 

and trauma-related variables that were significantly associated with the presence of one or 

more PTSD symptoms in the bivariate analyses (chi-square and t-test) were included in the 

initial multivariable logistic regression model. We included the measures of depression, 

social support and stress from the baseline interview as predictors in this model but we did 

not include the postpartum measures of depression, social support and stress because they 

were collinear with the baseline measures. The final more parsimonious model was created 
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by backwards elimination, sequentially removing variables that were not significant one at a 

time, in order of non-significance, until the model included only variables that were 

independently associated with the presence of one or more CR-PTSD symptoms at 1-month 

postpartum.

Three additional multivariable logistic regression models were developed to assess the 

association between CR-PTSD symptoms reported at 1-month postpartum and maternal-

infant bonding at 1, 6, and 12-months postpartum, controlling for maternal age, race, 

education, marital status, pregnancy intendedness, trouble paying for basic needs, and the 1-

month postpartum measures of depression, social support and stress. Because the maternal-

infant bonding scores were highly skewed and kurtotic we dichotomized the scores and 

compared women who scored in the bottom third of the distribution of total scores to those 

scoring in the top two thirds. Lower scores on the bonding scale indicated less positive 

maternal-infant bonding.

Results

Nearly half (47.5%) of the 3006 study participants reported that during labor and delivery 

they were at least a little bit afraid that they or their baby might be hurt or die (Figure 1), 

among whom 81.0% reported feeling at least a little bit helpless, terrified or horrified. 

Nearly half of the women reported feeling at least a little bit afraid that they or their baby 

might be hurt or die during labor and/or delivery, as can be seen in Table 1. Among the 1427 

women who were asked the questions addressing the A2 criterion, 8.4% reported feeling 

extremely terrified. Among the 1156 women who were asked about CR-PTSD symptoms, 

the most commonly reported symptom was “Trying not to think about the childbirth 

experience” (9.3%). There were 225 women (7.5% of the total) who reported experiencing 

one or more CR-PTSD symptoms.

The participants were predominantly non-Hispanic white (83.2%), more than half had 

college degrees or higher levels of education (56.6%), the majority were married (70.4%) 

and reported no trouble paying for basic needs (79.2%), as can be seen in Table 2. The 

vulnerability-related variables that were most strongly associated with the presence of one or 

more CR-PTSD symptoms at 1-month postpartum in the chi-square analyses were the 

baseline measures of depression, social support and stress. Among the trauma-related factors 

that we investigated (Table 3), those that were most strongly related to the presence of CR-

PTSD symptoms at 1-month postpartum in the chi-square analyses were maternal-reported 

complications, unplanned cesarean delivery, and hospital length of stay of four days or more 

for the mother and the newborn.

In the multivariable logistic regression model to investigate the associations between the 

vulnerability-related and trauma-related factors and the presence of CR-PTSD, scores on the 

FBS Birth Experience Scale (Table 4) were strongly associated with CR-PTSD such that 

women who reported CR-PTSD symptoms were less positive about their childbirth 

experience than women who did not experience CR-PTSD. Shared decision-making was 

also strongly associated with CR-PTSD, such that women who reported experiencing CR-

PTSD reported lower levels of shared decision-making than women who did not experience 
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CR-PTSD. Fear of childbirth was not significantly associated with CR-PTSD in the 

regression model most likely because it was moderately associated with childbirth 

experience (Pearson r = −.245), and childbirth experience was more strongly associated with 

CR-PTSD. Therefore, when childbirth experience was entered into the regression model fear 

of childbirth became non-significant.

Women who reported one or more CR-PTSD symptoms were generally about twice as likely 

to score in the bottom third on the postpartum bonding measure, in comparison to women 

who did not report CR-PTSD symptoms, even after controlling for maternal age, education, 

race, marital status, pregnancy intendedness, trouble paying for basic needs, and postpartum 

depression, stress and social support, as seen in Table 5. The aORs and 95% CI’s to measure 

the associations between CR-PTSD and maternal-infant bonding across these three time 

points (1, 6, and 12-months postpartum) were quite similar, indicating a persistent and stable 

association between CR-PTSD and maternal-infant bonding over the course of the first 12-

months after first childbirth.

Discussion

In this study of first-childbirth related PTSD symptomatology, nearly half of the participants 

(47.5%) reported feeling at least a little bit afraid that they or their baby might be hurt or die 

during labor or delivery, and 7.8% reported feeling extremely or quite a bit afraid. Overall, 

7.5% of the participants reported experiencing CR-PTSD symptoms. Women with pre-

existing vulnerabilities were more likely to report experiencing CR-PTSD symptoms, 

specifically depression, low social support and high stress during the third trimester before 

first childbirth. These results are similar to those reported in previous studies [14, 17, 13, 18, 

41]. However, contrary to some previous studies [15, 17, 18, 42], fear of childbirth was not 

associated with CR-PTSD in the multivariable regression model, nor were premature 

delivery, low birth weight or postpartum hemorrhage. The variables of premature delivery, 

low birth weight and postpartum hemorrhage were likely non-significant in our model 

because we had relatively small percentages of women with these conditions in our study. 

The trauma-related factors associated with CR-PTSD in the multivariable model were labor 

induction, poor pain control, and having an unplanned cesarean or an instrumental vaginal 

delivery. Women who had spontaneous vaginal delivery or planned cesarean were the least 

likely to report CR-PTSD symptoms.

Women with CR-PTSD at 1-month postpartum reported a less positive childbirth experience 

than women who did not have CR-PTSD symptoms, and less shared decision-making. In 

addition, these women were more likely to score in the probable depression range on the 

EDS at 1-month postpartum and to report low social support and high stress at that time. The 

most commonly reported CR-PTSD symptom was “Trying not to think about the childbirth 

experience”. Taken together, these results indicate that first childbirth was, for these women, 

a disturbing, troubling and traumatic experience. The low degree of delivery-related shared 

decision-making that these women reported indicates that these women felt that their voices 

were not heard and they were not treated with respect during childbirth. Similar results have 

been reported in studies of intrapartum factors associated with the development of CR-PTSD 

[14, 16, 11, 17, 24].
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The women in this study who reported CR-PTSD symptoms were considerably less positive 

about their childbirth experience than the women who did not report CR-PTSD symptoms. 

These results are in accord with a recent systematic review of CR-PTSD prevalence and risk 

factors which concluded that “Negative subjective experience of childbirth emerged as the 

most important predictor.” [13]. Measures of childbirth experience usually ask women to 

report how they felt right after they had their baby, as we did in our study. The importance of 

childbirth experience as a predictor of CR-PTSD suggests that the first few moments after 

childbirth are critical to helping women process the events that occurred in a positive and 

healthy way. While little research has been conducted to measure how a new mother is 

treated in the first few moments after childbirth, if she is ignored, or worse – demeaned, she 

may process the childbirth as a frightening and traumatizing event. On the other hand, if the 

delivery team provides supportive, respectful and caring attention to new mothers in the first 

few moments after childbirth, this may help women to view their experience positively and 

to process it in a healthy way, even if there were frightening and potentially dangerous 

moments during labor and delivery.

The women in our study who were experiencing CR-PTSD symptoms at 1-month 

postpartum scored significantly lower on postpartum bonding measured at 1, 6 and 12 

months postpartum than the women who did not report CR-PTSD symptoms, even after 

controlling for relevant confounding variables – including postpartum depression, stress and 

social support. These results suggest that a traumatic childbirth resulting in CR-PTSD 

symptoms experienced at 1-month postpartum can have a harmful and potentially enduring 

effect on new mother’s ability to bond with their newborns. While obstetricians are generally 

aware of the potential for their patients to experience postpartum depression, there is a lack 

of awareness about risk for postpartum PTSD [43]. A recent call-to-action commentary 

published in the journal Obstetrics & Gynecology suggested that obstetricians screen for 

postpartum PTSD, using the 5-item Primary Care Screen for DSM-5 (PC-PTSD-5) [44], and 

refer women who screen positive to a mental health professional if possible [43]. However, 

the PC-PTSD-5 was validated in military veterans, is not specific to childbirth, and has not 

been used or evaluated among postpartum women. Further research is needed to determine 

how best to screen and treat women for childbirth-related PTSD. In addition, as previously 

suggested [45], it is critically important that further research address how to prevent 

traumatic childbirth in the first place, including studies designed to evaluate the effectiveness 

of programs to foster caring and respectful treatment of women and their families 

throughout pregnancy, childbirth and postpartum.

Strengths and limitations

Strengths of this study are that it was a large-scale prospective study with the assessment of 

important psychosocial predictors of CR-PTSD during and after pregnancy, and the 

assessment of maternal-infant bonding three times over the course of the first year after first 

childbirth. However, there are several limitations to consider, as follows: 1.) We did not use a 

survey instrument that was specifically designed to measure childbirth-related PTSD, but 

instead adapted an instrument designed to measure general PTSD, which we modified to be 

specific to childbirth. We chose this route because we had many other outcomes to assess in 

this study and needed a PTSD measure that was both brief and well-validated. The other 
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publicly available measures of CR-PTSD that we found when we developed our study 

instruments were considerably longer than the TSQ. However, our 11-item measure of CR-

PTSD worked well in this study. The internal consistency reliability of 0.82 was acceptable, 

and the instrument was associated with vulnerability and trauma related factors as one would 

expect, as well as the concurrent measures of postpartum depression, social support and 

stress. In addition, this instrument was a strong and independent predictor of postpartum 

bonding at 1, 6 and 12 months postpartum. These associations provide evidence of the 

validity of this 11-item measure of CR-PTSD in our population of U.S. women. 2.) We did 

not measure CR-PTSD by clinical interview, as some studies have. This would have been 

prohibitively expensive, given our large sample size. 3.) Several previous studies have noted 

the importance of prenatal PTSD from exposure to previous trauma as a predictor of CR-

PTSD [46, 1], which we did not measure in this study. The primary focus of the First Baby 

Study was on the health and fertility effects of cesarean delivery [38], with limited interview 

time to assess such factors as history of previous PTSD. 4.) We measured CR-PTSD 

following the DSM-IV PTSD criteria, which was the latest DSM version at the time that we 

began this study. However, new PTSD criteria have been introduced in DSM-5. The DSM-5 

PTSD criteria no longer includes the emotional reactions of feeling helpless, terrified or 

horrified [47]. Had we followed the DSM-5 PTSD criteria we would have asked more 

women if they were experiencing CR-PTSD symptoms and potentially identified more 

women experiencing CR-PTSD. 5.) We did not measure CR-PTSD in the fathers/partners. 

Fathers/partners often play an important role in the labor and delivery process, and may be 

equally affected by a traumatic delivery [27, 48]. 5.) The women who participated in this 

study were generally more educated, more likely to be married and to be covered by private 

insurance than women in the state of Pennsylvania delivering their first child overall [37]

[38], which limits the generalizability of the study results.

Conclusions

Our study results suggest that the way that women experience, process, react to and 

remember first childbirth may have long-term effects on the way they relate to their child. 

For some women in this study childbirth was a frightening and distressing experience that 

resulted in the development of post-traumatic stress symptoms. The importance of women’s 

immediate emotional reactions to their childbirth (childbirth experience) and their 

perception of the extent to which they were involved in the delivery decision-making process 

suggest areas where obstetric departments may be able to improve the care they provide to 

women during childbirth and help women to understand and process the delivery in a 

positive and healthy way.
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Appendix A.: Sociodemographic, psychosocial and clinical measures

Prenatal Measures

Age:

As part of the screening process women were asked their age. Age was verified in relation to 

the maternal age reported the birth certificate record.

Race/Ethnicity:

In the baseline interview women were asked “Do you consider yourself Hispanic or Latina?” 

and “Do you consider yourself primarily white or Caucasian, Black or African American, 

Asian, Native Hawaiian or Pacific Islander, American Indian or Alaskan Native, or 

something else?” If women did not answer one or both of these questions we obtained race/

ethnicity information from the birth certificate data.

Education:

In the baseline interview women were asked “What is the highest level of schooling you 

completed?” If they did not answer this question we obtained this information from the birth 

certificate data.

Insurance coverage at delivery:

This information was obtained from the hospital discharge data. There were 12 women who 

were initially classified as self-pay in the discharge data. However, 11 of these 12 women 

reported at the 6- or 12-month survey that their delivery bills had been covered by Medicaid 

and were reclassified as insured by Medicaid (public insurance).

Marital status:

In the baseline interview women were asked “Are you married and living with your 

husband, not married but living with a partner, widowed, divorced, separated or never been 

married?” If they answered “widowed”, “divorced”, “separated” or “never been married” we 

then asked “Do you have a partner or significant other (sweetheart)?”. If they answered 

“No” they were classified as not having a partner. If they answered “yes” we then asked “Do 

you currently live with this person?” If they answered “no” they were classified as “Partner, 

not living with”.

Pregnancy intendedness:

In the baseline interview women were asked “Thinking back to just before you got pregnant 

this time, how did you feel about becoming pregnant?” with response options of “You 

wanted to be pregnant sooner”, “You wanted to be pregnant later”, “you wanted to be 

pregnant then” and “You didn’t want to be pregnant then or at any time in the future”. This is 

a standard question used in the Pregnancy Risk Assessment Monitoring System in the U.S. 

[49]. If women answered that they wanted to be pregnant later or never, they were classified 

as having an unintended pregnancy.
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Trouble paying for basic needs:

In the baseline interview women were asked “In general do you and your family have a lot 

of trouble, some trouble, or no trouble at all paying for basic needs such as food, housing, 

gas and electric bills?” Answers were classified into two categories, “a lot of trouble” or 

“some trouble” versus “no trouble”.

History of diagnosed anxiety or depression:

In the baseline interview women were asked “Before this pregnancy has a doctor or other 

health care professional told you that you had any of the following health conditions?” The 

interviewers read a list of 31 health conditions, including “anxiety or depression”.

Previous pregnancy loss:

In the baseline interview women were asked “How many times have you been pregnant in 

your life counting your current pregnancy” For each pregnancy that had ended they were 

asked to report how each pregnancy had ended, including miscarriages and abortions. 

Because women who had a pregnancy of 20 weeks or longer were excluded, none of the 

study participants would have had a prior stillbirth.

Plan to breastfeed:

In the baseline interview participants were asked “Do you plan to breastfeed, bottle-feed or 

both?” Women who answered “breastfeed” or “both” were classified as planning to 

breastfeed.

High risk pregnancy:

We used the ICD-9 codes in the hospital discharge data to identify women with one or more 

of a potential of 30 pregnancy complications that would define them as high-risk, such as 

diabetes, hypertension and heart disease, as described in Korst et al [50].

Depression:

Depression during pregnancy was measured using the 10-item Edinburgh Depression Scale 

(EDS), with a cut-off score of 13 or higher to indicate probable depression [51]. Total scores 

could range from 0 (no depression) to 30 (high depression). The Cronbach’s alpha for the 

EDS was 0.79.

Stress:

Stress was measured using a modified version of the Psychosocial Hassles Scale (PHS) [52] 

[53]. In the PHS respondents are asked to rate the degree of stress they experienced during 

the pregnancy due to specific factors such as “Money worries like paying bills” and 

“Problems with the pregnancy itself”. The response options were “No stress”, “Some 

stress”, “Moderate stress” and “Severe stress”. Based on pilot testing of the study 

questionnaires two of the items in the original version of the instrument exhibited poor 

corrected item-total correlations. These items were “Sexual, emotional or physical abuse” 

and “Problems with alcohol or drugs”. Based on focus group studies discussing common 

problems experienced during pregnancy we changed these items to “Fights with partner” 
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and “Fights with other family members”. These new items worked well and exhibited good 

corrected item-total correlations. Total scores could range from 12 (no stress) to 48 (high 

stress). The overall Cronbach’s alpha for the scale was 0.76. Total scores were classified into 

three categories: 12–16 (low stress), 17–20 (medium stress), and 21–48 (high stress).

Social support:

Social support was measured using a 5-item version of the Medical Outcomes Study (MOS) 

Social Support Scale (the SS-5) [54]. In this measure participants were asked to report how 

often they have specific types of support available to them, such as “Someone to confide in 

or talk to about your problems”. Response options were “None of the time”, “A little of the 

time”, “Some of the time”, “Most of the time” and “All of the time”. Total scores could 

range from 5 to 25, with higher scores indicating higher social support. Total scores were 

classified into three categories of social support: 5–19 (low), 20–23 (medium), and 24–25 

(high). The Cronbach’s alpha for the SS-5 was 0.88.

Fear of childbirth:

In the baseline interview women were administered the FBS-CAS (First Baby Study 

Childbirth Anticipation Scale) [55], and were asked to indicate the extent to which they had 

10 feelings about the upcoming delivery, using the rating scale of “Extremely”, “Quite a 

bit”, “Moderately”, “A Little” and “Not at all”. Women’s ratings of the extent to which they 

were feeling four emotions (nervous, worried, fearful and terrified) were summated to create 

a total score of fear of childbirth. Total scores could range from 4 (no fear) to 20 (high fear). 

The Cronbach’s alpha for this scale was .84. Total scores were classified into three 

categories: 4–8 (low fear), 9–12 (medium fear), and 13–20 (high fear).

Postpartum Measures

Labor induction:

In the 1-month postpartum interview women were asked “Were you in labor when you 

arrived at the hospital?” and “Did a doctor or nurse in the hospital try to cause your labor to 

BEGIN by the use of drugs or some other technique?” This is often called trying to induce 

labor.” Women who answered “no” to the first question and “yes” to the second question 

were classified as undergoing labor induction. Participants who reported one or more 

cervical ripening procedures before hospital admission were also classified as having been 

induced.

Duration of labor:

In the 1-month postpartum interview women were asked “As best as you can remember, 

about how many hours was it from the time when you first had regular contractions until you 

delivered your baby? If you are not sure, your best estimate will be fine.” This question was 

adapted from the “Listening to Mothers” surveys [56].
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Maternal morbidities based on ICD-9 codes:

We used the ICD-9 codes in the hospital discharge data to identify women who experienced 

one or more of 48 possible complications during labor, delivery and postpartum while in the 

hospital, such as infection, perineal laceration and wound dehiscence, as described in Korst 

et al [50].

Neonatal morbidities based on ICD-9 codes:

We used the ICD-9 codes in the hospital discharge data to identify newborns who 

experienced one or more of 63 possible complications during labor, delivery and postnatally 

while in the hospital, such as birth trauma, hypoxia/asphyxia, or clavicle fracture, as 

described in Korst et al [50].

Maternal reported complications:

In the 1-month postpartum interview women were asked: “Did you have any complications 

as a result of the delivery?” and “Did your baby have any complications?”

Mode of delivery:

In the 1-month survey women were asked “Did you have your baby vaginally or by cesarean 

section?” Maternal self-report of mode of delivery matched 100% with the diagnosis-related 

group (DRG) code recorded in the hospital discharge data for mode of delivery.

Planned versus unplanned cesarean:

Women who reported that they delivered by cesarean section were then asked “Did you have 

a planned cesarean section that was scheduled to occur before you went into labor, that is, 

before regular contractions began, or did you have an unplanned cesarean delivery?” In 

addition, women were queried extensively about labor, including such questions as: “Were 

you in labor when you arrived at the hospital?”, “How long had you been in labor when you 

arrived at the hospital?”, “At some point did your contractions become regular and 5 minutes 

or less apart? “When you were in labor how painful was it for you during your contractions, 

before you received any type of pain medication?”, and “As best as you can remember, 

about how many hours was it from the time when you first had regular contractions until you 

delivered your baby?”. There were 152 women who reported that they delivered by planned 

cesarean delivery. For all 152 women their answers to the questions about labor supported 

their report that they had cesarean delivery before onset of labor. However, among the 711 

women who reported that they had unplanned cesarean, we found 8 women who reported 

that they were not in labor at the time of hospital admission, were not induced, reported no 

hours in labor and no pain resulting from labor contractions. In addition, none of the 

indications for cesarean delivery for these 8 women were labor-related. Therefore, we 

classified these women as having had planned cesarean delivery, for a total of 160 women 

who had planned cesarean delivery and 703 women who had unplanned cesarean.

Instrumental vaginal:

Women were asked “During your labor and birth, did someone “Use forceps to help get the 

baby out?” and “During your labor and birth, did someone us a vacuum extractor to help get 
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the baby out?” These questions were from the “Listening to Mothers” surveys [56]. Some 

women were not certain if they had instrumental delivery, in which case we measured this 

variable using the birth certificate data.

Spontaneous vaginal:

Women who reported that they delivered vaginally and were not found to have delivered 

instrumentally were classified as having had spontaneous vaginal delivery.

Gestational age:

We used the obstetrician-estimated gestational age reported in the birth certificate data. We 

further verified gestational age in relation to the ICD-9 diagnostic codes indicating that the 

child was born preterm or post-term. Although we also calculated gestational age based on 

the last menses date reported in the birth certificate data, this later method was generally not 

in agreement with the obstetrician-estimated gestational age.

Newborn birth weight:

Newborn birth weight was obtained from the birth certificate data.

5-minute Apgar:

The 5-minute Apgar score was obtained from the birth certificate data.

Maternal postpartum hemorrhage:

This variable was measured via the ICD-9 codes 666.0 to 666.3 reported in the hospital 

discharge data.

Maternal hospital length of stay:

The length of hospital stay for the mother was obtained from the hospital discharge data.

Infant hospital length of stay:

The length of hospital stay for the newborn was obtained from the hospital discharge data.

Breastfeeding at 1-month:

In the 1-month interview women were asked “Have you ever breastfed or tried to breastfeed 

your baby?” and “Are you still breastfeeding your baby?”

Childbirth Experience:

Participants completed the 16-item FBS Birth Experience Scale (FBS-BES) [55] as part of 

the 1-month postpartum interview. In this scale participants were asked to think back to right 

after they had their baby and to report the extent to which they had positive or negative 

feelings, such as “disappointed”, “delighted”, and “upset”, using the response options of 

“extremely”, “quite a bit”, “moderately”, “a little bit” and “not at all”. Higher scores 

indicated a more positive birth experience. Total scores could range from 16 to 80 and the 

higher the score the more positive the birth experience. The Cronbach’s alpha for the FBS-

BES was 0.74.
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Poor pain control:

In the 1-month postpartum interview women who received pain medications during labor 

were asked to rate how helpful the pain medications were, using a four-point scale ranging 

from “not helpful at all” to “very helpful”, and to rate their degree of pain at delivery, using a 

0 to 10 scale ranging from “no pain” to “the worst pain imaginable”. Women who reported 

that the pain medications they received in labor were not very helpful and/or reported a pain 

level of 9 or 10 at delivery were classified as experiencing poor pain control.

Shared decision-making:

Shared decision-making was measured using the Delivery Decision-Making Scale (DDMS) 

[57]. The DDMS has six items, such as “I had an equal say in how my baby was delivered” 

and “I was treated with respect throughout the delivery process”, and participants answered 

“true” or “false” to each item. Scores could range from 0 to 6, and we created three 

categories of shared decision-making: low (0–3), moderate (4–5) or high (6). The internal 

consistency (Kuder-Richardson) of the DDMS was 0.69.

Postpartum depression:

We used the same 10-item measure of depression in the 1-month postpartum interview as in 

the baseline interview.

Postpartum stress:

We used the same 12-item measure of psychosocial stress as we did in the baseline 

interview. However, the item “Problems with the pregnancy itself” was changed to 

“Problems with the baby”. Total scores could range from 12 to 48 and the Cronbach’s alpha 

was 0.73.

Postpartum social support:

To measure social support at 1-month postpartum we used the same 5-items as in the 

baseline interview. However, we added 4 items to measure social support that a new mother 

might need, to create a 9-item measure of postpartum social support. These new items were 

“Someone to teach you what you need to know about taking care of a new baby”, “someone 

to give you advice about breastfeeding if you needed it”, “Someone to help you take care of 

the baby” and “someone to give you a break taking care of the baby so you can get some 

rest”. These four new items worked well and the Cronbach’s alpha of this 9-items scale was 

0.88. Total scores could range from 9 to 45, with higher scores indicating stronger social 

support. We created three categories of social support: 9–36 (low), 37–41 (medium) and 42–

45 (high).
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Appendix B.: Maternal-infant bonding measure

Table B1.

Ten items used to measure maternal-infant bonding at 1, 6 and 12 months postpartum and 

corrected item-total correlations at 1-month postpartum

Scoring All of 
the 

time

Most 
of the 
time

Some 
of the 
time

A little 
of the 
time

None 
of the 
time

Corrected 
item-total 

correlation

1. I feel close to my baby Reverse 1 2 3 4 5 0.515

2.
I wish the old days when 
I had no baby would 
come back

1 2 3 4 5
0.456

3. I feel distant from my 
baby 1 2 3 4 5 0.397

4. I love to cuddle my baby Reverse 1 2 3 4 5 0.429

5. I wish that I had never 
had this baby 1 2 3 4 5 0.307

6. I feel happy when my 
baby looks at me

Reverse 1 2 3 4 5 0.295

7. My baby cries too much 1 2 3 4 5 0.342

8. I love my baby with all 
my heart

Reverse 1 2 3 4 5 0.340

9. My baby annoys me 1 2 3 4 5 0.470

10.
I feel like being a mother 
is something that I am 
very good at

Reverse
1 2 3 4 5

0.482

Items 1, 2, 3, 4, 7 and 9 are from the Postpartum Bonding Questionnaire (PBQ) [39]. Items 

5, 6, 8 and 10 are similar to PBQ items, but were reworded, primarily to be more appropriate 

for American respondents. For example, we changed “I love my baby to bits” to “I love my 

baby with all my heart”. The first nine items are identical to those in the Shortened 

Postpartum Bonding Questionnaire (S-PBQ) described in Kinsey et al [58], however we 

changed the tenth item from “I feel confident when changing my baby’s diapers” to “I feel 

like being a mother is something that I am good at” because the corrected item-total 

correlation for the former item was poor (0.175).

Total scores on this scale could range from 10 to 50, with higher scores indicating more 

positive maternal-infant bonding. The overall Cronbach’s alpha score at 1-month postpartum 

(n = 3005) was 0.71 and each of the ten items exhibited adequate corrected item-total 

correlations, as can be seen in Table 1.

The distribution of total scores at 1-month postpartum ranged from 22 to 50, the mean was 

47.0, the standard deviation was 2.9, the median was 48.0, the mode was 50.0, skewness was 

−1.757, and kurtosis was 6.205. Because this variable was both skewed and highly kurtotic, 

with women generally scoring at the very high end of possible scores, we identified women 

scoring in the bottom third of the distribution at 1, 6 and 12 months postpartum as those with 

potentially impaired bonding. The cut off scores for women in the top two-thirds of the 

distributions were 47 and above at 1-month and 48 and above at 6 and 12-months 

postpartum.
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Highlights

• 47.5% were afraid that they or their baby might be hurt or die in labor/

delivery.

• 7.5% experienced childbirth-related post-traumatic stress disorder (CR-

PTSD).

• A key predictor of CR-PTSD was reporting a less positive birth experience.

• CR-PTSD was associated with maternal-infant bonding at 1, 6 and 12-

months.
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Fig. 1. 
Flow diagram showing process to identify women with CR-PTSD.
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Table 1

Distribution of answers to the questions measuring CR-PTSD, asked at 1-month postpartum (n = 3006).

n (%)

“During your labor and delivery to what extent were you afraid that you or your baby might be hurt or die?”

 Extremely 97 (3.2)

 Quite a bit 139 (4.6)

 Moderately 358 (11.9)

 A little bit 833 (27.7)

 Not at all 1579 (52.5)

Women who answered extremely to a little bit to above questions were then asked the following questions: 1427 (47.5)

“To what extent did you feel helpless?”

 Extremely 110 (7.7)

 Quite a bit 142 (10.0)

 Moderately 269 (18.9)

 A little bit 443 (31.0)

 Not at all 463 (32.4)

“To what extent did you feel terrified?”

 Extremely 120 (8.4)

 Quite a bit 99 (6.9)

 Moderately 201 (14.1)

 A little bit 441 (14.1)

 Not at all 566 (39.7)

“To what extent did you feel horrified?”

 Extremely 52 (3.6)

 Quite a bit 45 (3.2)

 Moderately 73 (5.1)

 A little bit 144 (10.1)

 Not at all 1113 (78.0)

Women who answered extremely to a little bit to one or more of above three questions were then asked the following: 1156 (38.5)

“Since the delivery have you experienced any of the following at least twice in the past week?”

“Upsetting thoughts or memories about the childbirth experience that have come into your mind against your will?” 83 (7.2)

“Upsetting dreams about the childbirth experience?” 14 (1.2)

“Acting or feelings as though the childbirth experience were happening again?” 20 (1.7)

“Feeling upset by reminders of the childbirth experience?” 84 (7.3)

“Bodily reactions (such as fast heartbeat, stomach churning, sweatiness, dizziness, etc.) when reminded of the childbirth 
experience?” 17 (1.5)

“Trying not to think about the childbirth experience?” 108 (9.3)

“Being jumpy or being startled at something unexpected?” 70 (6.1)

Women who reported one or more CR-PTSD symptoms at 1-month 225 (7.5)
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Table 2

Overall characteristics of study participants on the vulnerability-related factors measured during pregnancy, 

and the bivariate associations between these factors and the presence of one or more CR-PTSD symptoms 

reported at 1-month postpartum

Characteristics Overall N (%) One or more CR-PTSD symptoms, n (%)

Overall 3006 (100) 225 (7.5)

Maternal Age

 18–24 811 (27.0) 70 (8.6)

 25–29 1193 (39.7) 88 (7.4)

 30–35 1002 (33.3) 67 (6.7)

Education

 HS degree or less 501 (17.7) 38 (7.6)

 Some college or technical school 804 (26.7) 66 (8.2)

 College degree or higher 1701 (56.6) 121 (7.1)

Race/Ethnicity

 White non-Hispanic 2502 (83.2) 177 (7.1)

 Black non-Hispanic 221 (7.4) 24 (10.9)

 Hispanic 166 (5.5) 11 (6.6)

 Other 116 (3.9) 13 (11.2)

Insurance coverage

 Private 2312 (76.9) 156 (6.7)**

 Public 694 (23.1) 69 (10.0)

Marital status

 Married 2117 (70.4) 138 (6.5)*

 Living with partner 544 (18.1) 55 (10.1)

 Partner, not living with 187 (6.2) 15 (8.0)

 No partner 158 (5.3) 17 (10.8)

Pregnancy intendedness

 Yes 2022 (67.9) 136 (6.7)*

 No 954 (31.7) 89 (9.3)

Trouble paying for basic needs

 Some or a lot of trouble 624 (20.8) 72 (11.6)***

 No trouble 2382 (79.2) 153 (6.4)

History of diagnosed anxiety or depression

 Yes 688 (22.9) 74 (10.8)***

 No 2318 (77.1) 151 (6.5)

Previous pregnancy loss

 Yes 478 (15.9) 40 (8.4)

 No 2528 (84.1) 185 (7.3)

J Psychosom Res. Author manuscript; available in PMC 2022 May 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kjerulff et al. Page 24

Characteristics Overall N (%) One or more CR-PTSD symptoms, n (%)

Plan to breastfeed

 Yes 2772 (92.2) 210 (7.6)

 No or don’t know 234 (7.8) 15 (6.4)

Fear of childbirth in pregnancy

 Low (4–8) 1025 (34.1) 52 (5.1)***

 Medium (9–12) 1235 (41.1) 89 (7.2)

 High (13–20) 746 (24.8) 84 (11.3)

Edinburgh depression in pregnancy

 0–12 2816 (93.9) 187 (6.6)***

 13+ (probable depression) 182 (6.1) 37 (20.3)

Social support in pregnancy

 Low (5–19) 510 (17.0) 63 (12.4)***

 Medium (20–23) 1232 (41.0) 103 (8.4)

 High (24–25) 1261 (42.0) 58 (4.6)

Stress in pregnancy

 Low (12–16) 1066 (35.5) 36 (3.4)***

 Medium (17–20) 1123 (37.4) 95 (8.5)

 High (21+) 811 (27.0) 93 (11.5)

High-risk pregnancy

 Yes 1346 (44.8) 125 (9.3)***

 No 1660 (55.2) 100 (6.0)

X2
 significance levels:

*
p ≤ 0.05

**
p ≤ 0.01

***
p ≤ 0.001.
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Table 3

Overall characteristics of study participants on the trauma-related factors and covariates, and the bivariate 

associations between these factors and the presence of one or more CR-PTSD symptoms reported at 1-month 

postpartum

Characteristics Overall n (%) One or more CR-PTSD symptoms, n (%)

Overall 3006 (100) 225 (7.5)

Labor induced

 Yes 1017 (33.8) 105 (10.3)***

 No 1989 (66.2) 120 (6.0)

Long labor duration (19+ hours)

 Yes 667 (22.2) 71 (10.6)***

 No 2339 (77.8) 154 (6.6)

Poor pain control during labor and or delivery

 Yes 1211 (40.3) 123 (10.2)***

 No 1795 (59.7) 102 (5.7)

Maternal-reported complications from delivery

 Yes 430 (14.3) 68 (15.8)***

 No 2575 (85.7) 157 (6.1)

Maternal-reported Infant complications from delivery

 Yes 435 (14.5) 56 (12.9)***

 No 2571 (85.5) 169 (6.6)

Maternal morbidities based on ICD-9 codes

 Yes 818 (27.2) 77 (9.4)*

 No 2188 (72.8) 148 (6.8)

Neonatal morbidities based on ICD-9 codes

 Yes 397 (13.2) 47 (11.8)***

 No 2609 (86.8) 178 (6.8)

Mode of delivery

 Spontaneous vaginal 1876 (62.4) 89 (4.7)***

 Instrumental vaginal 267 (8.9) 27 (10.1)

 Planned cesarean 160 (5.3) 9 (5.6)

 Unplanned cesarean 703 (23.4) 100 (14.2)

Gestational age (weeks, days)

 Late preterm (34,2 −36,6) 120 (4.0) 8 (6.7)*

 Early term (37,0 – 38,6) 575 (19.1) 43 (7.5)

 Full term (39,0 – 40,6) 1814 (60.3) 121 (6.7)

 Late term (41,0 – 41,6) 463 (15.4) 48 (10.4)

 Post term (42,0 – 43,2) 34 (1.1) 5 (14.7)
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Characteristics Overall n (%) One or more CR-PTSD symptoms, n (%)

Birthweight

 Low (< 2500 grams) 93 (3.1) 11 (11.8)

 Normal (2500–4000 grams) 2573 (86.3) 193 (7.5)

 High (> 4000 grams) 316 (10.6) 19 (6.0)

Five-minute Apgar score

 1–7 141 (4.7) 20 (14.2)**

 8–10 2840 (95.3) 202 (7.1)

Maternal postpartum hemorrhage

 Yes 122 (4.1) 9 (7.4)

 No 2884 (95.9) 216 (7.5)

Maternal hospital length of stay (days)

 0–3 2328 (77.4) 140 (6.0)***

 4+ 678 (22.6) 85 (12.5)

Infant hospital length of stay (days)

 0–3 2651 (88.2) 175 (6.6)***

 4+ 355 (11.8) 50 (14.1)

Shared decision-making during delivery

 Low (0–3) 244 (8.1) 59 (24.2)***

 Moderate (4–5) 896 (29.8) 90 (10.0)

 High (6) 1866 (62.1) 76 (4.1)

Childbirth experience (Mean ± SD) 68.64 ± 6.41 61.28 ± 8.70***

Covariates

Edinburgh depression 1-month

 0–12 2891 (96.3) 200 (6.9)***

 13+ (probable depression) 111 (3.7) 25 (22.5)

Social support 1-month

 Low (9–36) 929 (30.9) 102 (11.0)***

 Medium (37–41) 906 (30.1) 78 (8.6)

 High (42–45) 1170 (38.9) 45 (3.8)

Stress 1-month

 Low (12–13) 2116 (70.4) 107 (5.1)***

 Medium (14–15) 667 (22.2) 83 (12.4)

 High (16+) 222 (7.4) 35 (15.8)

Breastfeeding at 1-month

 Yes 2094 (69.7) 149 (7.1)

 No 912 (30.3) 76 (8.3)

X2
 and t-test significance levels:

*
p ≤ 0.05
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**
p ≤ 0.01

***
p ≤ 0.001.
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Table 4

Adjusted odds ratios (aORs) and 95% confidence intervals (CIs) derived from a multivariable logistic 

regression model measuring associations between vulnerability-related and trauma-related factors and the 

presence of one or more CR-PTSD symptoms reported at 1-month postpartum (n = 3006)

Characteristics Wald X2
One or more PTS Symptoms aOR (95% CI)

a

Edinburgh depression in pregnancy of 13+ 8.99 2.08 (1.29–3.36)**

Stress in pregnancy

 Low (12–16) (reference category)

 Medium (17–20) 10.61 2.04 (1.33–3.14)***

 High (21+) 8.24 1.94 (1.23–3.06)

High social support in pregnancy 5.81 0.65 (0.46–0.92)*

Labor induction 3.99 1.39 (1.01–1.92)*

Poor pain control 13.33 1.80 (1.31–2.47)***

Mode of delivery

 Spontaneous vaginal 10.76 0.55 (0.39–0.79)***

 Instrumental vaginal 0.96 0.77 (0.45–1.31)

 Planned cesarean 3.84 0.44 (0.19–1.00)*

 Unplanned cesarean (reference category)

Maternal-reported complications from delivery 7.70 1.67 (1.16–2.39)**

Shared decision-making

 Low (0–3) (reference category)

 Medium (4–5) 1.81 0.74 (0.49–1.15)

 High (6) 23.87 0.33 (0.21–0.52)***

Childbirth experience score 107.86 0.89 (0.88–0.91)***

Significance levels:

*
p ≤ 0.05

**
p ≤ 0.01

***
P ≤ 0.001.

a
Backwards elimination removing non-significant predictors to include only variables independently associated with presence of one or more PTS 

symptoms.
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