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Abstract

Background: Postpartum stress refers to an unpleasant
emotional state caused by stressors that arise during the
postpartum period, though its prevalence remains unclear.
Previous research indicates that up to 30% of mothers
experience emotional difficulties, including stress, during
this time. However, postpartum stress is often neglected in
maternal mental health research, leading to inconclusive
findings. Additionally, studies suggest that elevated stress
levels persist throughout the first year after childbirth.

Aim: This study aimed to investigate the frequency
of postpartum stress in mothers and the effects of
sociodemographic and obstetric variables, as well as social
support, on perceived postpartum stress.

Methods: Mothers who had given birth within the previous
6-12 weeks participated in an online survey (N=199).
Participants completed the Depression, Anxiety, and Stress
Scales, the Maternal Postpartum Stress Scale, the Birth
Satisfaction Scale-Revised, the Perceived Partner Support
Scale, and the Social Support Appraisals Scale.

Results: The findings revealed that mothers reported higher
levels of postpartum-specific stress compared to general
stress. Significant predictors of postpartum stress included
younger maternal age, planned Caesarean section (C-section),
varied infant feeding methods, and lower partner support
which explained 34% of the total stress variance.

Conclusion: This study offers valuable insights into the
factors contributing to postpartum stress and provides
guidance for future interventions aimed at preventing and
reducing postpartum stress. This, in turn, can facilitate
smoother maternal adjustment to parenthood and promote
better child development.

Keywords: psychological stress, postpartum, mothers, birth,
social support
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Introduction

The birth of a child is a significant event,
but the first year postpartum can also be
challenging, with an increased risk of stress
and mental health issues (1,2). Postpartum
stress is an unpleasant emotional state caused
by postpartum stressors, occurring during the
six weeks after childbirth or up to a year after
childbirth (3,4). These stressors can be any
events, situations, or challenges that mothers
perceive as sources of discomfort during the
postpartum period (5). These are often not
major life events but daily difficulties (6),
such as infant feeding, sleep deprivation,
childcare, and adjusting to a new routine (5).

Studies suggest that 10% to 30% of women
face psychological difficulties, including
depression, anxiety, and stress (7,8,9).
Research from Croatia indicates that mothers
experience low to moderate stress during the
first year postpartum (10,11). However, these
studies assessed general rather than specific
stress, so the prevalence of postpartum-
specific stress remains uncertain.

Risk factors for stress in the postpartum pe-
riod encompass different sociodemographic,
obstetric and psychosocial factors. Socio-
demographic factors related to postpartum
stress have yielded mixed results. Delaying
parenthood to late twenties or early thirties
facilitates the transition to parenthood
(12), but age does not consistently predict
postpartum stress (13,14). Younger maternal
age is associated with depression and
anxiety after childbirth (14,15), indicating
the need for further research to clarify this
relationship. The effect of maternal education
on postpartum stress is also inconsistent.
Some studies suggest lower education
predicts reduced stress (16), while others
find it associated with higher stress (17), and
some report no effect (13). Similarly, the role
of socioeconomic status (SES) on postpartum
stress varies, with some studies finding no
effect (13), while others associate lower SES
with increased postpartum stress (18).

Concerning obstetric factors, research indi-
cates that primiparas are at higher risk for
postpartum stress (4,16,19), though some
studies suggest multiparas may also expe-

rience elevated stress levels (20). Pregnancy
planning impacts postpartum stress; un-
planned pregnancies are typically linked to
higher stress (20), although some studies find
no clear association (13).

Childbirth satisfaction, influenced by perso-
nal beliefs, care quality, and delivery stress
(21), is another predictor of postpartum stress
(22,23). Lower satisfaction with childbirth,
particularly after assisted vaginal birth or
emergency Caesarean section (C-sections)
(4,23), is associated with higher stress and
depression.

The relationship between gestational age
and postpartum stress remains unclear;
some studies find that lower gestational
age correlates with higher stress (13), while
others do not (16). Feeding methods also
affect postpartum stress, with breastfeeding
being particularly stressful for some mothers
(4,24). Mixed feeding methods are sometimes
associated with higher stress levels (16,25),
but not consistently (11).

Current research underscores the importance
of social support during the peripartum
period, which aids in developing maternal
behaviours and caring for their newborns,
benefiting the entire family (26). Both
primiparas and multiparas in fulfilling
romantic relationships experience lower
postpartum stress (27). Research on post-
partum stress concerning social support is
limited, often focusing on support within the
context of postpartum depression.

This study aimed to (i) assess the prevalence
of stress in postpartum mothers, (ii)
evaluate whether postpartum stress can
be explained by sociodemographic and
obstetrical variables, birth satisfaction, and
social support, and (iii) investigate whether
social support moderates the relationship
between birth satisfaction and general and
postpartum-specific stress. We hypothesised
a prevalence of around 10% and expected
that younger age, lower SES and education
level, primiparity, unplanned pregnancy,
lower gestational age, assisted vaginal
birth, or emergency (C-section), lower birth
satisfaction, and lower social support would
contribute to higher levels of general and
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postpartum-specific stress. Additionally, we
hypothesised that perceived social support
would moderate the relationship between
birth satisfaction and both general and
postpartum-specific stress.

Materials and Methods
Study design

This was a cross-sectional study.

Ethics

The study protocol was approved by the
Ethics Committees of the Catholic University
of Croatia (Class: 641-03/21-03/21; No: 498-
16/2-22-04) and the University Hospital
“Sveti Duh” (No: 012-1539). Participation
was voluntary, and all participants provided
their consent. They could withdraw at any
time without consequences.

Participants

The study was part of a longitudinal project
at the maternity ward of “Sveti Duh” Clinical
Hospital (Zagreb, Croatia). Participants were
recruited during a routine pregnancy check-
up, providing general data and contact
information. Six to twelve weeks postpartum,
participants received a link to complete a
follow-up, with reminders sent once a week
until 12 weeks postpartum. The study was
conducted from September 2022 to May 2023.

Instruments

Depression, Anxiety, Stress Scales (DASS-21)
(28) consist of 21 items with three subscales
(depression, anxiety, and stress), each with
seven items. For this study, only the stress
subscale was utilised. Participants rated
items on a 0 to 3 scale, with total scores
multiplied by two to be comparable to the
full version, thus ranging from 0 to 42. Higher
scores indicate greater symptom presence.
For the stress subscale, cut-off values are
0-14 (normal stress), 15-18 (mild stress), 19-
25 (moderate stress), 26-33 (severe stress),
and above 34 (extreme stress). The reliability,
measured by McDonald’s ® was .92.

Birth Satisfaction Scale-Revised (BSS-R) (21)
consists of 10 items measuring satisfaction

with childbirth across three aspects: stress
during labour, personal characteristics of the
woman, and quality of care. Participants rate
their responses on a 0 to 4 scale. The total
score ranges from 0 to 40, with a higher score
indicating greater satisfaction. The scale was
previously validated in Croatian postpartum
women (29). McDonald’s ® was .78.

Maternal Postpartum Stress Scale (MPSS) (4)
consists of 22 items measuring stress caused
by stressors during the first year postpartum
with three subscales: personal needs and
fatigue, childcare, and physical changes and
sexuality. Participants rate their responses on
a 0 to 4 scale. A higher total score indicates
greater  perceived postpartum  stress.
McDonald’s @ was .91.

Perceived Partner Support Scale (PPS) (30)
consists of 5 items measuring overall
relationship satisfaction, emotional and
instrumental support, and confiding and
trust in the partner. Participants rate their
responses on a 1 to 5 scale, with the total
score ranging from 5 to 25, where a higher
score indicates greater perceived support.
The McDonald’s @ was .91.

Social Support Appraisals Scale (SS-A) (31)
measures perceived social support from
family, friends, and others. For this study,
only the family and friends subscales were
used. Participants rated their responses ona 1
to 5 scale, with the total score for each subscale
ranging from 7 to 35. A higher total score
indicates greater perceived social support.
McDonald’s @ was .95 and .97 for friends and
family support subscale, respectively.

The general data questionnaire included
demographics such as age, education level,
financial status, place of residence, marital
status, and employment status. Psychiatric
history, including hereditary conditions,
psychiatric illnesses, and treatment were
addressed. Participants were asked about
the number of children, gestational age at
birth, the infant’s age and gender, pregnancy
planning, multiple pregnancies, pregnancy
and birth complications, and infant feeding
methods. Other questions concerned the type
of delivery (vaginal, instrumental vaginal,
emergency or planned C-section) and pre-
term birth.
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Statistical analysis

Data were analysed using IBM SPSS Sta-
tistics 23. Descriptive analyses, Pearson’s
or Spearman’s correlation coefficients and
a backward regression analysis were con-
ducted. Additionally, the moderating
effect of social support on the relationship
between birth satisfaction and both general
and specific postpartum stress was analysed
using PROCESS Macro (32).

Results

Characteristics of participants

Mothers (N=199) of average age 32 years
(SD=5.2) participated when their infant was,
on average, 7.93 weeks old (SD=1.9; range
6-15 weeks). They mainly were married or
cohabiting, had high education levels, lived
in urban areas, and had average- to high-
income levels (Table 1). Regarding obstetric
variables, 52.8% were primiparas, 62.8% had
planned pregnancies, most had a vaginal
birth (76.9%), and most breastfed exclusively
(56.8%) (Table 1).

Table 1. Demographic and obstetric data (N=199)

M (SD)
Mother's age (years) 32 (5.2)
Baby's age (weeks) 7.93 (1.9)
n (%)

Marital status
Married
Cohabiting
Education level

151 (75.9%)
48 (24.1%)

Completed primary school 1(0.5%)
Completed secondary school 51 (25.6%)
Completed college or university 147 (73.9%)
Perceived financial status

Below average 4 (2.0%)
Average 122 (61.3%)

Above average 73 (36.7%)

Place of residence

Urban area 161 (80.9%)
Suburban area 20 (10.1%)
Rural area 18 (9.0%)
Parity

One child 105 (52.8%)

Two or more children 94 (47.2%)

Last pregnancy - Multiple births* ‘ 2 (1%)
Child’s gender

Girl 104 (52.3%)
Boy 95 (47.7%)
Pregnancy

Planned 125 (62.8%)
Unplanned but desired 73 (36.7%)
Unplanned and undesired 1(0.5%)
Type of birth

Vaginal birth 153 (76.9%)
Planned C-section 17 (8.5%)
Emergency C-section 28 (14.1%)
Instrumental vaginal birth 1(0.5%)
Type of infant feeding

Breastfeeding 113 (56.8%)
Formula feeding 36 (18.1%)
formula feeding compination) | %0 @51
Birth complications for the child* 18 (9%)
Birth complications for the mother* | 49 (24.6%)
Previous mental health disorders* 11 (5.5%)
Current mental health disorders * 6 (3%)

Note: * - Percentage of responses “Yes”

Stress prevalence

Concerning general stress, average levels
were low (Table 2). Among the sample,
82.4% of women reported general stress
within the normal range, 6.1% reported mild
stress, 8.5% reported moderate stress, 1.0%
reported significant stress, and 2.0% reported
extreme stress. For postpartum-specific
stress, participants reported moderate levels.

Associations between variables

General and postpartum-specific stress are in
a moderate positive correlation (r=.54, p<.01).
Regarding socioeconomic variables, only the
mother’s age and level of education were
associated with stress (Table 2). Younger
mothers reported higher total postpartum-
specific stress, while mothers with lower
levels of education reported higher stress
related to personal needs and fatigue, as well
as bodily changes and sexuality.

Obstetric variables were not associated with

general stress but with postpartum-specific
stress. Lower gestational age and planned
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Table 2. Correlations between general and postpartum-specific stress with sociodemographic variables,

obstetric variables, and social support (N=199)

General stress Postpartum-specific stress
Total | Child- | Personal Needs Physical Changes
score | care and Fatigue and Sexuality
M| 790 29.61 | 13.66 10.11 7.54
SD| 0.60 1793 = 8.61 7.68 6.49
Observed range| 0-40 | 0-81 | 0-36 0-28 0-24
Possible range| 0-42 | 0-88 | 0-36 0-28 0-24
Mother's Age 01 -19% -11 -.09 -.03
Socioeconomic Status -10 .09 -.01 .02 06
Level of Education -.07 -18 -10 -20%% -18*
Parity 10 -.04 -.06 A1 01
Pregnancy Planning ° -01 .09 .05 A1 A1
Gestational Age at Birth -.01 -18* -12 -14 -.05
Vaginal Birth vs. Planned C-Section ® .06 22% .05 21%* 15
Vaginal Birth vs. Emergency C-Section ® -.08 .01 .04 -.02 .05
Breastfeeding vs. Formula Feeding ¢ -01 .09 15 -.04 .08
Breastfeeding vs. Mixed Feeding ° .05 20% | .40%* 13 .03
Birth Satisfaction =31 | -34%F | -29% -29%* -31%*
Partner Support -33%* | -23%* .05 -23%* -.26**
Family Support =31 -23% 05 -23%* -.26**
Friend Support =31 24 .04 -.30** -22%%

Note: *p<0.05; **p<0.01 (significant correlations are highlighted in bold); * 1 = planned and desired,
2 = unplanned but desired, 3 = unplanned and undesired; * 0 - Vaginal birth, 1 - Planned C-Section/
Emergency C-Section; 0 - Breastfeeding, 1 - Formula Feeding/Mixed Feeding

C-section were associated with higher
postpartum-specific stress. Mixed feeding,
as opposed to exclusive breastfeeding, was
associated with postpartum-specific stress
related to childcare.

Lower levels of birth satisfaction were
associated with higher levels of both general
and postpartum-specific stress. Lower levels
of perceived social support from the partner,
family and friends were related to all stress
domains, except for no correlation with
childcare-related stress.

Prediction of Postpartum-Specific Stress

Only variables significantly correlated with
stress were included in the regression analy-
ses (Table 3). This set of predictors explained
28% of general stress and 19%-34% of post-
partum-specific stress variance.

General stress was explained by emergency
C-section and lower birth satisfaction and
support from partners and family. Postpar-
tum-specific stress was explained by younger

maternal age, planned C-sections, formula or
mixed feeding (compared to breastfeeding),
lower birth satisfaction and partner support.

Somewhat different predictors were establis-
hed for different aspects of postpartum-spe-
cific stress. Childcare-specific stress was ex-
plained by planned C-sections, formula and
mixed feeding, and lower birth satisfaction.
Stress related to personal needs and fatigue
was associated with younger maternal age,
lower education level, planned C-sections,
mixed feeding methods, lower birth satisfac-
tion and partner support. Stress related to
physical changes and sexuality was linked to
lower education levels, birth satisfaction and
support from the partner and family.

Social support was further examined
as a possible moderation between birth
satisfaction and general (Table 4) and post-
partum-specific stress (Table 5). Although
all models were significant, indicating that
birth satisfaction and social support explain
stress variance, the moderation effect was
not established.
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Table 3. Regression analysis with sociodemographic variables, obstetric variables and social support as
predictors of general and postpartum-specific stress (N=199)

General Stress Postpartum-specific stress
Physical
Total score Childcare Personal .needs chanées and
and fatigue .
sexuality
Predictor p | B |SEB)| B | B |SEB) B B |SEB) p B |SEB) B | B |SE®)
Constant 4544 | 443 107.49 | 14.45 1591 | 232 54.52 | 7.00 36.65 | 5.86
Mother’s age -25|-0.95 | 0.30 -131-022 | 012
Education level -13 1 -235| 1.28 |-14 | -2.02 | 1.09
Gestational age
Vaginal Birth
vs. Planned 24 11654 | 532 | 12| 350 | 2.05 | .21 | 6.51 | 2.11
C-Section ®
Vaginal Birth
vs. Emergency |-16|-3.78 | 1.56
C-Section *
Breastfeeding
vs. Formula A7 | 815 | 385 | .28 | 6.25 | 1.57
Feeding®
Breastfeeding
vs. Mixed 28 11191 | 339 | 45 8.08 | 1.26 | .16 | 3.32 | 1.40
Feeding®
Blr.th . -32-041| 008 |-33| -094 022 -27 -033 | 0.08 -29 -040 0.10 |-28 -0.29  0.08
satisfaction
Partner support |-27 -059 | 014 -27 | -1.23 | 035 -33-073 | 015 |-16 -0.27 | 0.14
Family support | -24 | -042 | 0.11 -181-0.27 | 0.12
Friend support
R?>= .28 R? =34 R? =31 R? =28 R? =19
F(4,194) =18.85** | F(6,192) = 9.69** | F(4,194) =16.81** | F(6,192) = 10.09** | F(4, 192) = 8.07**

Note: *p<0.05; **p<0.01 (non-significant predictors are not presented): * 0 - Vaginal birth, 1 - Planned
C-Section/Emergency C-Section; * 0 - Breastfeeding, 1 - Formula Feeding/Mixed Feeding

Table 4. Moderating Effect of Perceived Social Support on the Relationship Between Birth Satisfaction and
General Postpartum Stress (N=199)

B SE (B) t P

Perceived partner support
(Constant) 45.26 14.18 3.19 .002 R?=0.22
Perceived partner support -1.22 0.63 -1.93 .056 F(3,195) =18.11**
Birth satisfaction -0.75 0.50 -1.48 139
Interaction 0.02 0.02 0.68 495
Perceived family support
(Constan{) o 30.71 15.07 2.04 043 R*=0.20

8 . F(3,195) = 15.89**
Perceived family support -0.46 0.46 -0.99 322
Birth satisfaction -0.16 0.60 -0.27 .785
Interaction -0.01 0.02 -0.25 .803
Perceived friend support
(Constant) 44.52 14.57 3.06 .003 R2=0.18
Perceived friend support -0.91 0.48 -1.91 .057 F(3,195) = 14.13**
Birth satisfaction -0.79 0.57 -1.31 164
Interaction 0.01 0.02 0.78 434

Note: *p<0.01
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Table 5. Moderating Effect of Perceived Social Support on the Relationship Between Birth Satisfaction and

General Postpartum Stress (N=199)

B SE(B) t p

Perceived partner support
(Constant) 84.12 37.54 2.24 .027 R?=0.17
Perceived partner support -1.31 1.70 -0.77 444 F(3,195) = 8.25*
Birth satisfaction -1.11 1.31 -0.85 .398
Interaction 0.01 0.06 0.11 914
Perceived family support
(Constant) 105.09 53.37 1.97 .051 R*=0.15
Perceived family support -1.68 1.08 -1.02 310 F(3,195) = 6.75**
Birth satisfaction -2.05 2.27 -0.91 367
Interaction 0.04 0.07 0.56 577
Perceived friend support
(Constant) 100.99 41.39 2.44 .016 SR
P'ercelvefi frle.nd support -1.59 1.39 -1.15 .253 F(3, 195) = 6.92%*
Birth satisfaction -1.85 1.55 -1.19 237
Interaction 0.03 0.05 0.62 .536

Note: *p<0.01
Discussion with poorer mental health outcomes later

This study examined the prevalence of
postpartum stress among mothers and its
predictors regarding sociodemographic,
obstetric, and social support variables. The
results indicated that mothers report low
general stress and moderate postpartum-
specificstress. Additionally, birth satisfaction,
partner support, and mixed infant feeding
emerged as significant predictors of post-
partum-specific stress, whereas other socio-
demographic and obstetric variables were
not important.

As previous research indicates, exposure to
stress during the postpartum period can affect
a mother’s functioning and mental health,
potentially making her more vulnerable to
depression (33). This study demonstrates that
postpartum stress is not to be overlooked.
Although, mothers reported low stress levels,
17.6% of postpartum mothers still reported
elevated stress, of which most reported
moderate to extreme stress.

Among all sociodemographic variables, only
younger maternal age was associated with
specific postpartum stress. These results
contradict previous studies that found
no association between maternal age and
postpartumstresslevels (13,14). Additionally,
younger age at first birth is associated

in life (34), suggesting a need for further
investigation.

Regarding education level, it was found to
be a negative predictor of stress related to
personal needs and fatigue, as well as stress
related to physical changes and sexuality.
Highly educated women might have been
better prepared for the challenges of newborn
care or generally possessed more knowledge
to cope. Still, these findings are somewhat
contradictory to previous studies, which did
not find such associations (13). It is important
to note that most participants in this study
were highly educated (74 %), which may have
affected the results.

Among obstetric variables, only birth satis-
faction was significantly associated with both
general and specific postpartum stress. No
other obstetric variables were significantly
related to general stress. On the other hand,
higher levels of specific postpartum stress
were associated with lower gestational age
at delivery, planned C-section, and more
frequent use of formula feeding.

Previous research confirms that lower birth
satisfaction is linked to higher levels of
postpartum stress (22). Interestingly, while
an emergency C-section was associated with
lower satisfaction, it was not a significant

UniCath Journal of Biomedicine and Bioethics
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predictor of specific postpartum stress,
unlike a planned C-section. This might be
because planned C-sections are performed
due to complications such as preeclampsia or
placenta previa (35), which may contribute
to higher stress levels later. Future research
should include measures of stress before
childbirth to assess whether they contribute
to the relationship between delivery type and
postpartum stress.

This study did not find a significant re-
lationship between parity and stress levels.
A possible explanation could be that most
participants reported planned pregnancies.
Previous research suggests that differences
in postpartum stress between first-time
and experienced mothers are due to levels
of confidence and readiness for childcare
(36). Thus, first-time mothers may have felt
prepared and confident in handling the
challenges of motherhood.

Regardinginfantfeeding types, more frequent
use of formula was associated with increased
postpartum stress. Regression analysis
revealed that mixed feeding methods were
a significant predictor of higher postpartum
stress. As expected, women who exclusively
breastfed reported the lowest levels of stress
related to childcare. These findings align with
previous research, which has also shown that
a mix of feeding methods is associated with
higher stress levels in mothers (24,37). Future
research should explore the specific reasons
why mothers choose different feeding
methods and investigate whether these
reasons contribute to this association.

In this study, perceived social support was
examined both as a predictor of postpartum-
specific stress and as a moderator in the
relationship between birth satisfaction and
postpartum stress. The results indicated that
lower partner support was associated both
with higher general and postpartum-specific
stress, low family support was associated
with high general stress only, while friends’
support was not associated with either stress
type when other variables were considered.
However, social support did not significantly
moderate the relationship between birth
satisfaction and postpartum stress. Previous
research has highlighted the importance of

family and friend support in adapting to
parenthood through instrumental assistance
and simple words of encouragement and
socialisation experiences (14,38,39). Higher
perceived partner support predicts lower
levels of postpartum stress, consistent with
previous research (16,26,40).

When interpreting the results, several
limitations must be considered. The cross-
sectional design limits causal inferences, and
factors affecting stress during pregnancy or
changes in stressors postpartum were not
addressed. Future research should employ
longitudinal designs covering pregnancy
through the first year postpartum to better
understand these effects. The sample
consisted of women from one maternity
ward who were predominantly highly
educated with average or above-average
incomes, making the sample homogeneous
and not generalisable to lower-educated
or lower-income women. Additionally,
all participants were either married or
cohabiting, limiting generalizability to single
mothers, who may have less support (41).
Future studies should explore which specific
forms of social support are most effective in
reducing postpartum stress. Additionally,
this study did not examine how mothers
perceive the social support received from
healthcare professionals, which could be a
valuable area for future research, given it had
a significant role in other postpartum mental
health experiences, such as fear of childbirth
(42).

Conclusion

The results indicate that 17.6% of mothers
report elevated levels of stress. Somewhat
different patterns of associations were
established for general and postpartum-
specific stress. It reveals that general stress
measures may not capture the wunique
challenges postpartum, underscoring the
need for targeted research on postpartum
stress as a distinct issue, where a recently
developed postpartum stress scale (4) can
be utilised. Summarising, maternal stress
can be explained by younger maternal age
and education level, lower gestational age at

10
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birth, C-section, non-exclusive breastfeeding,
and lower childbirth satisfaction. Although
partner and family support were associated
with stress, they did not significantly
moderate the relationship between child-
birth satisfaction and general or specific
postpartum stress. Effective interventions
should focus on specific postpartum stress
and include psychosocial support with ada-
ptive coping strategies.
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