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A B S T R A C T   

Problem: Birth satisfaction is an important health outcome that is related to postpartum mood, infant caretaking, 
and future pregnancy intention. 
Background: The COVID-19 pandemic profoundly affected antenatal care and intrapartum practices that may 
reduce birth satisfaction. 
Aim: To investigate the extent to which pandemic-related factors predicted lower birth satisfaction. 
Methods: 2341 women who were recruited prenatally in April–May 2020 and reported a live birth between 
April–October 2020 were included in the current analysis. Hierarchical linear regression to predict birth satis-
faction from well-established predictors of birth satisfaction (step 1) and from pandemic-related factors (step 2) 
was conducted. Additionally, the indirect associations of pandemic-related stress with birth satisfaction were 
investigated. 
Findings: The first step of the regression explained 35% of variance in birth satisfaction. In the second step, 
pandemic-related factors explained an additional 3% of variance in birth satisfaction. Maternal stress about 
feeling unprepared for birth due to the pandemic and restrictions on companions during birth independently 
predicted lower birth satisfaction beyond the non-pandemic variables. Pandemic-related unpreparedness stress 
was associated with more medicalized birth and greater incongruence with birth preference, thus also indirectly 
influencing birth satisfaction through a mediation process. 
Discussion: Well-established contributors to birth satisfaction remained potent during the pandemic. In addition, 
maternal stress and restriction on accompaniment to birth were associated with a small but significant reduction 
in birth satisfaction. 
Conclusion: Study findings suggest that helping women set flexible and reasonable expectations for birth and 
allowing at least one intrapartum support person can improve birth satisfaction.   

Statement of significance 

Problem or issue 

The COVID-19 pandemic changed the lives of pregnant women, 
disrupted antenatal care practices, and affected intrapartum pro-
tocols. Yet, the unique contribution of the pandemic to birth 
satisfaction are unknown. 

What is already known 

Intrapartum complications, mode and place of birth, unmet birth 
expectations, positive appraisals, and social support are known 
contributors to birth satisfaction. 

What this paper adds 

Maternal stress and restriction on birth companions are associated 
with a small but significant decrease in birth satisfaction. Stress 
regarding being unprepared for birth due to the pandemic was 
associated with birth satisfaction directly and through its associ-
ation with more medicalized birth and incongruence with birth 
preference.  
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1. Introduction 

Birth satisfaction has been shown to predict lower risk for disordered 
postpartum mood, more favourable attitudes toward obstetric care 
providers, better infant caretaking, and future pregnancy intention. The 
novel Coronavirus (COVID-19) pandemic has profoundly affected 
antenatal care and intrapartum practices which may decrease birth 
satisfaction. Very little is known regarding whether and how pandemic- 
related restrictions and perception influenced women’s satisfaction with 
their birth experience. In the current longitudinal study, we investigated 
the extent to which pandemic-related factors predicted lower birth 
satisfaction beyond the impact of non-pandemic-related factors. 

1.1. Birth satisfaction 

Giving birth is a psychologically complex experience influenced by a 
variety of perceptions. These perceptions can include constructs such as 
pain, interpersonal communication, emotional responses, fear, and birth 
satisfaction. Birth satisfaction refers to the overall cognitive appraisal of 
birth as a fulfilling, positive, and gratifying experience [1]. Birth satis-
faction can have profound immediate and long-lasting effects on 
mothers, families, and society. Evidence suggests that birth dissatisfac-
tion may increase the risk for postpartum mood disorders (e.g., 
depression, post-traumatic stress) [2–4], mother-infant adjustment dif-
ficulties (e.g., maternal caretaking, breastfeeding, bonding) [5], and 
changes to future fertility plans (e.g., maternal requested caesarean 
birth, postponing next pregnancy) [6]. Therefore, much research has 
been conducted in the past decades on identifying contributors to birth 
satisfaction. 

Birth satisfaction has been linked to various sociodemographic, 
psychological and obstetric factors [7,8]. Sociodemographic factors 
such as younger age, lack of social support, and belonging to a socially 
marginalized group (e.g., racial, ethnic, or sexual minoritized identity, 
financial insecurity) have been linked to more negative birth experi-
ences. Birth related psychological constructs such as optimism and 
positive appraisals are associated with greater birth satisfaction [9]. By 
and large, the most frequently studied factors related to birth satisfac-
tion are obstetric factors, mainly birth-related factors. Mode and place of 
birth as well as their congruence with preferred birth have been linked 
to birth experience and birth satisfaction. Consistent research docu-
ments that women experience out-of-hospital births or community 
births (i.e., home birth, birth centres) more favourably compared to 
in-hospital births [10]. Among hospital births, greater amounts of 
intervention during birth are linked to lower birth satisfaction [11] — 
women who have unassisted vaginal births report greater levels of birth 
satisfaction compared to those who have instrumental vaginal births, 
and unplanned caesarean births are usually rated most negatively 
compared to other types of birth [12,13]. At the same time, evidence 
suggests that while mode and place of birth are strong contributors to 
birth satisfaction, their congruence with birth preferences are equally 
important [14,15]. Pregnant women often have desires and preferences 
regarding having a certain mode and type of birth and the extent to 
which these expectations are fulfilled must be accounted for when 
examining the contribution of mode and place of birth to birth satis-
faction. For example, epidural pain analgesia uptake itself is not as 
influential to birth satisfaction as the fulfilment of the wish to have a 
medicated or unmedicated birth [16,17]. Maternal and infant compli-
cations during birth such as postpartum haemorrhage, vaginal lacera-
tions, and low Apgar scores have also been found to increase negative 
appraisals of birth [12,18]. Accompaniment by a supportive person of 
choice is another intrapartum factor that can improve birth satisfaction 
[19,20]. Finally, parity is a major contributor to birth satisfaction such 
that nulliparous women often have lower levels of birth satisfaction than 
multiparas. 

1.2. The COVID-19 pandemic and its impact on pregnant women 

In March 2020, COVID-19 was declared a global pandemic by the 
World Health Organization [21]. The rapid growth in numbers of 
infected individuals led many nations, including the U.S., to quickly 
implement restrictive measures to mitigate virus transmission. For 
pregnant women, these circumstances created an unparalleled conflu-
ence of stressors related to social isolation, disruptions to medical care, 
and potential threats to self and baby. The pandemic greatly affected 
obstetric care practices as new protocols had to be developed to keep 
mothers, babies and staff safe [22]. Necessary alterations to antenatal 
care (e.g., cancellation of appointments, changes to schedules, shifts to 
telehealth, termination of hospital tours) caused women to feel less 
prepared for birth and more stressed and anxious [23]. Limiting com-
panions during birth, and forbidding postpartum in-hospital visitations 
was another cause for concern for birthing mothers who feared they 
might not get the intrapartum support they desired [24]. At the 
pandemic onset, expectations regarding birth swiftly changed and un-
certainty is likely to have caused great distress since women were con-
cerned about birthing without their loved ones, wearing a mask, or 
having an obstetric team clad in a hazmat suit [25–27]. Women 
expressed worries regarding being unprepared for birth due to 
pandemic-related restrictions which increased the risk of clinically sig-
nificant anxiety symptoms [28] and unplanned operative deliveries 
[29]. Pandemic-related restrictions along with concerns regarding 
perinatal infection led to a possible shift in women’s preferences 
regarding out-of-hospital births [30,31]. 

The COVID-19 pandemic undoubtedly changed maternity care 
practices and affected women’s stress and their expectations of birth, 
and preliminary evidence suggest it adversely affected birth satisfaction 
[4]. Recent evidence regarding women’s experiences giving birth during 
the pandemic implicates the effects of pandemic-related restrictions on 
birth satisfaction. A recent study from the UK indicates that in the early 
stages of the pandemic, many women had to change their birth plans 
including place of birth (from out-of-hospital to in hospital), were not 
able to have their support persons with them during birth, and were not 
able to have the mode of birth they desired [32]. Similarly, in Hong 
Kong, women giving birth in the early pandemic period were not able to 
have the same levels of intrapartum support or use birthing aids (e.g., 
birthing ball) compared to the pre-pandemic period [33]. In the U.S., 
data indicates that women giving birth during the pandemic had higher 
rates of acute stress and that this stress was subsequently related to 
higher rates of postpartum post-traumatic stress, overall bonding prob-
lems, and breastfeeding problems [34]. In Spain, women who gave birth 
during the pandemic reported greater levels of stress during childbirth 
compared to women who gave birth before the pandemic [35]. Further 
work is needed in order to understand the unique impact of the 
COVID-19 pandemic on women’s birth satisfaction [36]. 

1.3. Hypothesis and guiding questions 

The purpose of the current study was to investigate the unique effects 
of pandemic-related factors on birth satisfaction while controlling for 
non-pandemic-related, established contributors. We hypothesized that 
non-pandemic-related known contributors to birth satisfaction such as 
parity, mode and place of birth, incongruence between preferred birth 
and actual birth, social support, and maternal and infant intrapartum 
complications would explain much of the variance in birth satisfaction. 
We aimed to identify the degree to which prenatal pandemic-related 
perceptions and pandemic-related antenatal and intrapartum practices 
would contribute to birth satisfaction. Finally, because evidence sug-
gests that pandemic-related unpreparedness stress is associated with 
higher rates of unplanned operative births [29], we explored mediating 
processes related to the association between unpreparedness stress and 
birth satisfaction. 
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2. Participants, ethics and methods 

2.1. Procedure and setting 

Data for the current report are from the Stony Brook COVID-19 
Pregnancy Experiences (SB-COPE) Study, a longitudinal study on the 
effects of prenatal stress during the COVID-19 pandemic. In April–May 
2020, pregnant women across the U.S. at least 18 years of age were 
recruited to participate in the SB-COPE Study through targeted Face-
book advertisements (95% of participants) and invitations posted on 
pregnancy-related social media groups and pages (Facebook, Instagram, 
& Reddit). After reviewing study purposes and requirements and 
providing informed consent (including providing details on how to be 
contacted), participants completed an online questionnaire using 
Qualtrics software. To avoid fraudulent responses, we excluded partic-
ipants who completed the survey in less than five minutes or who had 
not completed the entire survey. Participants were entered into a raffle 
with a 1/100 chance to win a $100 gift card for each completed ques-
tionnaire. The SB-COPE Study included follow-ups every 3–4 months to 
assess stress levels, perinatal, and postpartum outcomes (including 
reinviting participants who missed a time point). The current report 
focuses on participants who reported a live birth during a follow-up 
assessment. The study was approved by the Institutional Review Board 
of Stony Brook University. Participants’ data were de-identified to 
ensure confidentiality and stored in password protected computers that 
were accessible only to study team members who were trained in human 
subjects protection. 

Between April 25 and May 15, 2020 (T1), 4388 pregnant women 
were enrolled into the SB-COPE Study and completed the study ques-
tionnaire. Three months later, follow-up questionnaires were sent to all 
participants (T2; July 14 to August 21, 2020). Overall, 2871 participants 
completed T2 surveys, some of whom were still pregnant, some who lost 
their pregnancy, and some postpartum (65.4% retention rate). Three 
months after T2, additional follow-up surveys were sent to all partici-
pants (T3; October 1 to October 26, 2020). Overall, 2472 participants 
completed the third study questionnaire, some of whom were still 
pregnant, some who lost their pregnancy, and some postpartum (56.3% 
retention rate). The current analysis focuses on 2341 SB-COPE Study 
participants who reported a live birth at either T2 or T3 (53.3% of the T1 
study sample), and excluded those who were still pregnant or that re-
ported a pregnancy loss (Fig. 1). The SB-COPE Study was supported by a 
Stony Brook University Office of the Vice President for Research and 
Institute for Engineering-Driven Medicine COVID-19 Seed Grant which 
did not have bearing on the collection of data, its analysis and inter-
pretation, or the approval or disapproval of publication. 

2.2. Measures 

Psychosocial factors were assessed at T1 and included Age, Race 
and Ethnicity, Relationship Status, Financial Status (perceived and 
grouped as below average vs. average/above average), and Social Sup-
port. Women were asked to rate the help or support they received from 
their partner/spouse and the help or support they received from family 

and friends on an ordinal scale ranging from 1 = very little to 5 = very 
much. The score for Social Support was calculated as the average of the 
‘partner/spouse’ and ‘family and friends’ items. 

Obstetric factors were assessed at T1, T2, and T3 and included 
Parity, Preterm Birth (based on reported gestational age at birth less 
than 37 weeks), Place and Mode of Birth, Birth Preference Incongruence, 
Intrapartum Maternal Complications, and Intrapartum Infant compli-
cations. Women were asked about their Place and Mode of Birth with the 
following options: 1 = emergency caesarean birth (hospital), 2 = plan-
ned caesarean birth (hospital), 3 = instrumental birth (hospital), 4 =
unassisted vaginal birth with epidural (hospital), 5 = unassisted vaginal 
birth without epidural (hospital), 6 = unassisted vaginal birth at natural 
birth centre, and 7 = unassisted vaginal birth at home. Place and Mode 
of Birth options were reverse coded and used as an ordinal variable 
ranging from natural to medical based on a previously validated scale 
[15]. Building on a previously validated measure [15], Birth Preference 
Incongruence was calculated based on women’s Prenatal Birth Prefer-
ences assessed at T1 (which included the same options as Place and 
Mode of Birth, except for unplanned caesarean birth and instrumental 
birth) and their Place and Mode of Birth assessed at T2/T3. The absolute 
value of the gap between Prenatal Birth Preference and Place and Mode 
of Birth was calculated and ranged from 0 to 6 with greater scores 
indicating greater Birth Preference Incongruence. Intrapartum Maternal 
Complications and Intrapartum Infant Complications were reported at 
T2/T3 (No/Yes). 

Pandemic-related prenatal perceptions were assessed at T1 using 
the Pandemic-Related Prenatal Stress Scale (PREPS) that has been 
validated in the U.S. and elsewhere [37–40]. The PREPS includes three 
distinct factors: PREPS-Preparedness, PREPS-Infection, and 
PREPS-Positive Appraisal. PREPS-Preparedness (pandemic-related un-
preparedness stress) measures the extent to which women feel stressed 
about being unprepared for birth or postpartum due to the pandemic 
with 7 items such as “I am worried that the pandemic could ruin my 
birth plans”. PREPS-Infection (pandemic-related perinatal infection 
stress) refers to concerns related to COVID-19 infection to oneself or the 
foetus/baby and is comprised of 5 items such as “I am worried that my 
baby could get COVID-19 at the hospital after birth”. PREPS-Positive 
Appraisal (pandemic-related positive appraisal) measures the extent to 
which positive perceptions about pregnancy during the pandemic are 
helping women cope using 3 items such as “I feel that being pregnant is 
giving me strength during the pandemic”. Women rate their agreement 
with the statements on a 1–5 Likert scale. Scores were derived by 
calculating the average item response. All three PREPS factors were 
internally consistent with Cronbach’s alphas ranging between 0.69 and 
0.85. 

Pandemic-related obstetric factors were assessed at T1, T2, and 
T3. Participants were asked at T1 whether the pandemic has caused 
Appointment Alterations to their prenatal care (cancellations or 
appointment change) (No/Yes). Intrapartum Mask Wearing was 
assessed by asking women if they were required to wear a mask during 
the birth (No/Yes, some of the time/Yes, all the time). Intrapartum 
Accompaniment was assessed by asking “Other than medical personnel, 
who was in the room with you during the delivery?”. The number of 
different persons was counted and stratified into three ordinal answers: 
none/one/two or more. Timing of Birth from Pandemic Announcement 
was a calculation of elapsed weeks between March 10, 2020, when 
COVID-19 was announced a global pandemic by the World Health Or-
ganization [21], and the date of giving birth. 

Birth satisfaction was assessed at T2 and T3 using the Childbirth 
Satisfaction Scale which has been used in various studies in the U.S. and 
elsewhere and is both reliable and valid [41]. The scale measures 
women’s subjective general satisfaction with the birth experience using 
8 items such as “I am satisfied with the way I delivered”. Women rate 
their agreement with the statements on a 1–5 Likert scale. Scores were 
derived by calculating the average item response. The scale was uni-
factorial and internally consistent with Cronbach’s alphas of 0.95 at Fig. 1. Participation timepoints and current study sample.  
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both T2 and T3. 

2.3. Statistical analysis 

First, we used descriptive statistics to present the study sample and 
the distribution of study variables. Second, we assessed univariate as-
sociations between study variables and Birth Satisfaction. To assess the 
unique contribution of pandemic-related factors to birth satisfaction, we 
conducted a hierarchical linear regression. In the first step of the 
regression, we included non-pandemic-related factors hypothesized to 
predict birth satisfaction and in the second step, pandemic-related fac-
tors were added. Finally, we used mediation path analysis to assess the 
direct and indirect associations of PREPS-Preparedness with Birth 
Satisfaction via Mode and Place of Birth and Birth Preference Incon-
gruence. Analyses were performed using SPSS 27 and PROCESS Macro 
for SPSS. p values of <0.05 were considered significant. 

Of the 2341 women who reported a live birth at either T2 or T3, 1000 
completed the Birth Satisfaction Scale at both T2 and T3. The correlation 
between the two assessments was r = 0.90, p < 0.001. In order to in-
crease homogeneity of timing, the first assessment was used in analyses 
if more than one assessment was completed. Missing values of items 
ranged from 0.0% to 1.5% and were missing completely at random 
(Little’s MCAR test χ2(158) = 186.99, p = 0.057), therefore, pairwise 
(univariate) or listwise (multivariate) deletion was used. 

3. Results 

3.1. Psychosocial and obstetric characteristics 

The final study sample included 2341 women who were on average 
31.5 ± 4.4 years old and 30.0 ± 6.2 weeks pregnant when they enrolled 
into the SB-COPE Study (T1; April 25, 2020–May 15, 2020). Additional 
sample characteristics can be seen in Table 1. Women gave birth be-
tween April 27, 2020 and October 23, 2020 (6–32 weeks from when 
COVID-19 was announced as a global pandemic). As can be seen in 
Table 2, the most common Mode and Place of Birth was unassisted 
vaginal birth with use of epidural in a hospital (n = 1,093, 46.7%), 
followed by planned caesarean birth (n = 432, 18.5%). A little over half 
of the participants gave birth as they had prenatally preferred (n =
1,249, 53.7%) and 40.2% (n = 935) had a more medicalized birth than 
they preferred with an average Birth Preference Incongruence rating of 
0.91 ± 1.24 (Table 2). Close to a quarter of participants reported 
Intrapartum Maternal Complications during birth (n = 668, 28.5%), a 
third reported Intrapartum Infant Complications (n = 762, 32.6%), and 
7.2% (n = 168) reported Preterm Birth (Table 1). On average, women 
were moderately satisfied with their births as indicated by the overall 
mean of 3.72 on a 1–5 scale which corresponds to mostly agreeing with 
the descriptions of birth as a satisfying experience. 

In univariate analyses examining non-pandemic related factors, 
nulliparity, having below average Financial Status, and not having a 
married or cohabiting Relationship Status were associated with lower 
levels of Birth Satisfaction (Table 1). Greater Social Support was asso-
ciated with higher levels of Birth Satisfaction (Table 3). Maternal and 
Infant Intrapartum Complication as well as Preterm Birth were associ-
ated with lower Birth Satisfaction (Table 1). Greater Birth Preference 
Incongruence and more medicalized Place and Mode of Birth were also 
significantly correlated with lower Birth Satisfaction (Table 3). 

3.2. Pandemic related factors and childbirth satisfaction 

As can be seen in Table 3 which included Pearson’s Correlations 
Coefficients, women who were more stressed prenatally about being 
unprepared for birth (PREPS-Preparedness) and those who reported 
more stress about perinatal infection (PREPS-Infection) had slightly 
lower Birth Satisfaction. Pandemic-related pregnancy positive appraisal 
(PREPS-Positive Appraisal) and Timing of Birth from Pandemic 

Announcement were not significantly associated with Birth Satisfaction 
(Table 3). 

As can be seen in Table 1, over half of the participants reported 
Appointment Alterations to their prenatal care due to the pandemic, 
which was associated with lower Birth Satisfaction. 94.1% of 

Table 1 
Categorical variables distributions and their associations with Birth Satisfaction 
(N = 2341).    

n (%) M ±
SD 

t/F 

Psychosocial factors 

Race/Ethnicity   t = 1.85, p 
= 0.07 

Non-Hispanic White 1985 
(84.8) 

3.74 ±
1.04  

Non-White and/or 
Hispanic/Latino 

356 
(15.2) 

3.63 ±
1.03  

Relationship Status   
t = − 2.20, 
p = 0.03 

Married or 
cohabiting 

2205 
(94.2) 

3.73 ±
1.04  

No relationship or 
serious relationship 

136 
(5.8) 

3.53 ±
1.00  

Financial Status   
t = 2.25, p 
= 0.03 

Below average 
302 
(13.0) 

3.58 ±
1.12  

Average or Above 
average 

2038 
(87.0) 

3.74 ±
1.02  

Non-pandemic- 
related obstetrics 
factors 

Parity   t = 8.61, p 
< 0.001 

Nullipara 
1149 
(49.1) 

3.53 ±
1.06  

Multipara 
1192 
(50.9) 

3.90 ±
0.98  

Maternal 
Complications   

t = 19.98, 
p < 0.001 

No 
1673 
(71.5) 

3.99 ±
0.90  

Yes 
668 
(28.5) 

3.05 ±
1.07  

Infant Complications   
t = 8.22, p 
< 0.001 

No 1579 
(67.4) 

3.85 ±
0.99  

Yes 
762 
(32.6) 

3.46 ±
1.09  

Preterm Birth   
t = 5.58, p 
< 0.001 

No 
2171 
(92.7) 

3.75 ±
1.02  

Yes 168 
(7.3) 

3.25 ±
1.12  

Pandemic-related 
obstetric factors 

Appointment 
Alterations   

t = 4.43, p 
< 0.001 

No alteration 
1031 
(44.0) 

3.83 ±
0.99  

Yes alteration 1310 
(56.0) 

3.64 ±
1.07  

Intrapartum Mask 
Wearing   

F = 8.98, p 
< 0.001 

No 
1041 
(44.5) 

3.82 ±
1.03a  

Yes, some of the 
time 

805 
(34.4) 

3.64 ±
1.04b  

Yes, all of the time 494 
(21.1) 

3.63 ±
1.04b  

Intrapartum 
Accompaniment   

F = 33.55, 
p < 0.001 

No one 
50 
(2.2) 

2.72 ±
1.19a  

One person 
2152 
(91.9) 

3.72 ±
1.02b  

Two or more people 139 
(5.9) 

4.10 ±
0.92c  

Note: different superscript letters indicate mean difference between the groups 
that were compared in an ANOVA (post hoc Scheffe test p < 0.05). 
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participants did not have more than one person accompany them during 
the birth and a linear effect of Intrapartum Accompaniment on Birth 
Satisfaction was observed. The fifty women who had no accompaniment 
to their birth had significantly lower levels of Birth Satisfaction than 
other women and Birth Satisfaction for the former group was on average 
below 3. Over half of the participants reported Intrapartum Mask 
Wearing some or all of the time during their birth, and these women had 
significantly lower birth satisfaction than those who did not wear a 
mask. 

3.3. Multivariate modelling 

Hierarchical linear regression indicated that non-pandemic related 
factors explained most of the variance in Birth Satisfaction and the 
pandemic-related factors explained a small but significant amount of 
variance beyond non-pandemic factors (Table 4). In the first step, below 
average Financial Status, nulliparity, more medicalized Place and Mode 
of birth, greater Birth Preference Incongruence, Maternal and Infant 
Complications, and Preterm Birth uniquely predicted less Birth Satis-
faction while greater Social Support uniquely predicted greater Birth 
Satisfaction. The first step explained 35% of the variance in Birth 
Satisfaction. In the second step, the added factors explained another 3% 

of the variance in Birth Satisfaction; greater PREPS-Positive Appraisal 
and having more companions during birth (Intrapartum Accompani-
ment) uniquely predicted higher Birth Satisfaction whereas greater 
PREPS-Preparedness uniquely predicted lower Birth Satisfaction. 

3.4. Mediation analyses 

Because PREPS-Preparedness, Place and Mode of Birth, Birth Pref-
erence Incongruence, and Birth Satisfaction were all associated, and 
since previous work indicates that PREPS-Preparedness is associated 
with higher risk of unplanned operative births [29] (which are by 
definition incongruent with preferred birth), a path model was explored. 
As can be seen in Fig. 2, PREPS-Preparedness was both directly associ-
ated with Birth Satisfaction and indirectly associated with Birth Satis-
faction via Place and Mode of Birth, which was strongly associated with 
Birth Preference Incongruence. 

4. Discussion 

The COVID pandemic significantly affected the life of pregnant 
women, as evident by their increased stress levels partially attributable 
to restrictions related to intrapartum care [25–27]. To some degree, 

Table 2 
Birth Preference Incongruence score and frequencies (N = 2325).  

Note. An incongruence score was calculated for each participant by computing the absolute value of the difference between their Preferred Birth (T1) and Place and 
Mode of Birth (T2) [15]. Values of Preferred Birth and Place and Mode of Delivery are indicated in the column and row headers. For example, the score for a woman 
who planned a home birth (7) and had a vaginal birth with an epidural (4) would be 3 (7− 4 = 3). A score for a woman who planned a caesarean birth (2) and had an 
instrumental vaginal birth (3) would be 1 (2− 3=|1|). Scores ranged from 0 to 6 with greater scores indicating greater Birth Preference Incongruence. Bold numbers 
represent the incongruence score; darker shade represents greater incongruence; numbers in parentheses are the number of women with that combination of Preferred 
Birth and Place and Mode of Birth. 

Table 3 
Central tendencies of continuous variables (means and standard deviations) and their univariate associations (using Pearson’s correlations coefficients) (N = 2341).   

M ± SD 1 2 3 4 5 6 7 8 

1. Age 31.5 ± 4.4 —        
2. Social Support 4.23 ± 0.80 − 0.11*** —       
3. Place and Mode of Birth (natural-(natural–medical) 3.49 ± 1.44 0.10*** 0.08*** —      
4. Birth Preference Incongruence 0.91 ± 1.24 − 0.02 0.05* 0.64*** —     
5. PREPS-Preparedness 3.42 ± 0.84 − 0.13*** − 0.13*** 0.12*** 0.11*** —    
6. PREPS-Infection 3.23 ± 0.97 − 0.02 − 0.07*** 0.09*** 0.01 0.56*** —   
7. PREPS-Positive Appraisal 2.23 ± 0.88 − 0.13*** 0.13*** 0.02 0.07*** 0.03 0.07** —  
8. Timing of Birth from Pandemic Start 16.22 ± 5.98 0.27 0.02 0.02 0.05* − 0.00 0.04 0.07** — 
9. Birth Satisfaction 3.72 ± 1.04 − 0.03 0.10*** − 0.43*** − 0.49*** − 0.23*** − 0.12** 0.04 − 0.02 

Note: PREPS- Pandemic-Related Pregnancy Stress Scale. 
* p < 0.05. 
** p < 0.01. 
*** p < 0.001. 
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these have affected how satisfied women are with their birth. While 
intrapartum events are the major contributors to women’s birth satis-
faction, several pandemic-related factors also influenced women’s 
experience, above and beyond non-pandemic contributors. Prenatal 
concerns regarding being unprepared for birth due to the pandemic, 
positive appraisals of pregnancy during the pandemic, and the number 
of support persons at the birth, were found to be related to levels of birth 
satisfaction. 

Our hypothesis that non-pandemic-related known contributors to 
birth satisfaction such as nulliparity, mode and place of birth, incon-
gruence between preferred birth and actual birth, social support, and 
maternal and infant intrapartum complications, would explain much of 
the variance in birth satisfaction was supported. Previous research on 
the deleterious emotional impacts of maternal and infant complications 
and of highly medicalized/ high intervention births were corroborated 
by our findings [11–13]. Yet, beyond these intrapartum events, the de-
gree to which women’s expectations were met was pivotal to their 
satisfaction. Birth preferences are often not met due to the unpredictable 
nature of birth. In the current study, close to half of the participants did 
not give birth the way they prenatally preferred. While the causes for the 
incongruence are unknown, it is likely that these high rates of unmet 
birth expectation were related to the pandemic. During the COVID-19 
pandemic, restrictions on intrapartum practices affected women’s abil-
ity to access their preferred place and mode of birth and caused alter-
ations to birth preferences [30,31]. Decreased access to alternative pain 
relief methods such as a birthing ball or water birth, and to home births 

have recently been documented [33]. 
Study findings corroborate the importance of social support — pre-

natally and during birth — to women’s birth satisfaction. Perceived 
social support has previously been linked with better birth experiences 
and yet support availability was reduced by the COVID-19 pandemic for 
many women. One of the frequently reported repercussions of 
pandemic-related restrictions, especially during the early months of the 
pandemic where lockdown measures were in place in many U.S. states, 
was isolation and lack of social support [24,26]. In our study, prenatal 
perceptions of social support (from partner and family or friends) were 
positively associated with birth satisfaction. 

The number of support persons during birth was also associated with 
birth satisfaction, even after controlling for other variables. This finding 
substantiates previous studies on the importance of companions during 
birth [19]. In an effort to contain the spread of SARS-COV-2, many 
hospitals restricted the number of companions allowed during birth. 
These restrictions were some of the main concerns mentioned by preg-
nant women during the pandemic who feared they would give birth 
alone or without the persons they were expecting to accompany them 
[42]. For some women, these fears were realized, as in our study, 50 
women had no companion, and 94% had no more than one. 

Prenatal perceptions related to pregnancy and the pandemic are 
unique cognitive constructs that arose because of unprecedented con-
ditions. Among these perceptions, concerns about being unprepared for 
birth due to the pandemic and positive appraisals about being pregnant 
during the pandemic, were found to be related to birth satisfaction. 
Unpreparedness stress, which has previously been linked to higher rates 
of general anxiety symptoms and greater risk for unplanned emergency 
births (i.e., instrumental birth and unplanned caesarean birth) [29,43] 
was both directly and indirectly associated with birth satisfaction. The 
direct association of unpreparedness stress may be related to women’s 
self-fulfilling negative perceptions — believing that they are unprepared 
and therefore more likely to experience and remember what occurred 
during the birth unfavourably. Unpreparedness stress was also related to 
having a more medicalized birth and to greater incongruence between 
preferred and actual birth. Special attention needs to be given to help 
women feel more prepared for birth during major public health crises 
such as a pandemic, especially for nulliparae who are more likely to feel 
unprepared [23]. 

Table 4 
Hierarchical linear regression predicting Birth Satisfaction during the COVID-19 pandemic (N = 2290).   

Step 1 Step 2  

β 95% CI β 95% CI 

Age − 0.02 (− 0.01, 0.00) − 0.03 (− 0.02, 0.00) 
Racial or ethnic minority identity − 0.01 (− 0.14, 0.06) − 0.01 (− 0.13, 0.07) 
Not married or cohabiting − 0.01 (− 0.20, − 0.12) − 0.01 (− 0.18, − 0.13) 
Lower Financial Status − 0.04* (− 0.23, − 0.01) − 0.03 (− 0.20, 0.02) 
Social Support 0.12*** (0.12, 0.21) 0.09*** (0.07, 0.17) 
Nulliparity − 0.06** (− 0.19, − 0.04) − 0.05** (− 0.18, − 0.03) 
Place and Mode of Birth (natural–medical) − 0.18*** (0.10, 0.17) − 0.14*** (0.07, 0.13) 
Birth Preference Incongruence − 0.27*** (− 0.26, − 0.19) − 0.28*** (− 0.27, − 0.20) 
Maternal Complications − 0.24*** (− 0.63, − 0.47) − 0.23*** (− 0.61, − 0.45) 
Infant Complications 0.07*** (− 0.22, − 0.07) 0.06* (− 0.20, − 0.05) 
Preterm Birth − 0.04* (− 0.31, − 0.04) − 0.04* (− 0.29, − 0.02) 
PREPS-Preparedness   − 0.13*** (− 0.19, − 0.10) 
PREPS-Infection   0.00 (− 0.04, 0.05) 
PREPS-Positive Appraisal   0.06*** (0.03, 0.10) 
Appointment Alterations   − 0.02 (− 0.11, 0.02) 
Intrapartum Mask Wearing   − 0.02 (− 0.11, 0.03) 
Intrapartum Accompaniment   0.09*** (0.19, 0.44) 
Timing of Birth from Pandemic Start   − 0.01 (− 0.01, 0.00)  

F = 112.16*** F = 76.90***  
R2 = 0.35 (ΔR2 = 0.35) R2 = 0.37 (ΔR2 = 0.03) 

Note: PREPS- Pandemic-Related Pregnancy Stress Scale. 
* p < 0.05. 
** p < 0.01. 
*** p < 0.001. 

Fig. 2. Direct and indirect associations of PREPS-Preparedness with Birth 
Satisfaction (N = 2306). 
Note: all paths are standardized beta coefficients. All paths were significant at p 
< 0.05. PREPS- Pandemic-Related Pregnancy Stress Scale. 

H. Preis et al.                                                                                                                                                                                                                                    



Women and Birth 35 (2022) 458–465

464

The association between positive appraisal and birth satisfaction 
could be attributable to underlying coping skills and personality traits 
that are known to contribute to greater birth satisfaction [9]. Positive 
appraisal of pregnancy and the pandemic are likely reflections of opti-
mistic dispositions and adaptive coping mechanisms which are associ-
ated with more positive birth experiences [44]. 

4.1. Limitations 

The current study is an in-depth investigation of factors related to 
birth satisfaction during the COVID-19 pandemic. The study is, however, 
limited by its reliance on a self-selected cohort that was racially and 
socioeconomically relatively homogeneous. Volunteer recruitment 
through social media was necessitated by pandemic-related constraints 
on in-person research enrolment and it allowed us to recruit a large 
cohort in a short amount of time. Another sample-related limitation 
stems from attrition of 46% of participants that could bias the results. 
While some of the baseline study participants were not included in the 
current analysis because they had not reported a live birth at T2 or T3 (e. 
g., they reported pregnancy loss or were still pregnant; Fig. 1), it is 
possible that some who failed to complete these assessments possessed 
characteristics associated with birth satisfaction (e.g., pandemic-related 
stress, social support). In addition, women reported maternal and infant 
complications whose accuracy cannot be confirmed, and which may 
have included “perceived” complications (e.g., intermittent fetal heart 
rate changes) that had no effect on overall labour process or put women 
or their infant in real danger. Although there is evidence that women 
have good recollection of birth events [45], future studies should 
directly measure perinatal outcomes through medical record data 
extraction and include additional variables that could influence birth 
satisfaction such as duration of labour. In conclusion, some of these 
limitations may affect the generalisability of the findings and therefore, 
additional research in various cultural contexts and study designs is 
recommended. Finally, more research should be conducted to explore 
the birth experiences of COVID-19 positive women who likely experi-
enced greater isolation, unmet expectations, and more stress during 
pregnancy and while giving birth [42,46]. 

4.2. Clinical implications 

Our results have several prenatal, intrapartum, and postpartum 
clinical implications that could help improve women’s birth satisfaction, 
during times of pandemic and otherwise. During the prenatal period, 
providers can help better prepare women for their upcoming birth, 
particularly first-time mothers. Education regarding the birth process 
and hospital procedures is likely to benefit women who feel unprepared, 
especially women who have had alterations to their prenatal care, are 
unable to go to a hospital tour, or attend a prenatal class [23]. Such 
preparation could be conducted even with pandemic related restrictions. 
For example, virtual prenatal education has become increasingly com-
mon, and has shown preliminary efficacy in reducing anxiety and fear of 
birth [47], and virtual hospital tours are available. Increasing pre-
paredness, including encouraging flexibility regarding expectations and 
modifying birth preferences, will likely help women have the birth they 
desire and be less dissatisfied if it is not [48]. Women can be specifically 
educated near their due date regarding what the birth process is ex-
pected to be like and the positive features of health and safety pre-
cautions. For example, limitations on hospital visitors can be framed as 
both a means to decrease infection spread and also a chance to recu-
perate after giving birth and not have to entertain visitors [24]. Our 
findings regarding the protective qualities of positive appraisal suggest 
the value of interventions to increase adaptive coping with stress that 
could be implemented prenatally. Fostering constructive cognitions that 
focus on the positive aspects of a major life event such as giving birth, 
even during troublesome times, could increase women’s birth satisfac-
tion and improve their overall well-being. 

During birth, special attention needs to be given to women who are 
unable to have the companionship they desire. When continuous sup-
port through the birth by a midwife or companion is not possible or not 
available, having an in-house support person or doula is likely to 
improve women’s birth experience [20]. Now more than ever, birth 
attendants need to be communicative with birthing mothers throughout 
the labour, with positive language and clear explanations, this can help 
improve inter-personal communication during birth and reduce mis-
interpretations of birth events that are not “true complications” as 
dangerous, thus improving birth satisfaction [49]. 

After the birth, several practices could improve the birth satisfaction. 
Encouraging skin-to-skin contact immediately after birth can also 
moderate the negative effects of operative births on birth satisfaction 
[50]. Support and council should be offered to women who had adverse 
events during birth or who had a different birth than preferred, espe-
cially since the negative effects of unplanned operative deliveries on 
birth satisfaction can linger for many years. A recent study found 
increased incidents of acute stress when comparing COVID-19 positive 
women who had visitor restrictions and those who did not [42,46]. 
Therefore, special attention should be given to women who have an 
infectious condition during birth and might be adversely affected by 
hospital restrictions. 

4.3. Conclusion 

Well-established contributors to birth satisfaction including social 
support and maternal expectations remained relevant and potent during 
the COVID-19 pandemic. In addition, pandemic-related disruptions to 
usual antenatal and intrapartum practices created maternal stress and 
were associated with a small but significant reduction in birth satisfac-
tion. Study findings suggest that allowing at least one intrapartum 
support person and helping women set flexible and reasonable expec-
tations for birth could improve birth satisfaction during a major public 
health crisis such as a pandemic and hence protect against adverse 
consequences of patient dissatisfaction with this pivotal life event. 
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