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Background: Postpartum Depression (PPD) affects 13-19% of moms following childbirth.
Globally, around 350,000 maternal deaths occurred in 2022, with depression accounting for
22% of all postpartum deaths. Exercise is increasingly being examined as a preventive
intervention. Objective: To determine the effectiveness of exercise, specifically its type,
intensity, and duration in reducing postpartum depression.

Subjects and Methods: A systematic review was conducted in accordance with the PRISMA
standards. Searches for (postpartum AND exercise) or (physical activity AND lessened
postpartum depression) yielded 11 suitable studies. Data were retrieved on activity features and
PPD outcomes, which were predominantly evaluated using the Edinburgh Postnatal Depression
Scale (EPDS).

Results: Aerobic exercise was the most constant and successful intervention. Women who
engaged in moderate-intensity aerobic exercise (30-45 minutes, 3-5 times per week) had
significantly lower depression symptoms than controls (standardized mean difference [SMD] =
-0.42; 95% CI: -0.65 to -0.19; p < 0.001). Exercise interventions were also linked to a 32%
lower chance of having PPD (risk ratio [RR] = 0.68; 95% CI: 0.52 to 0.85). Subgroup analyses
suggested greater benefits when exercise was initiated during pregnancy and continued
postpartum.

Conclusions: Structured physical exercise can be considered a safe, low-cost adjunct to prevent
the occurrence of Postpartum Depression in mother psychological well-being through enhanced
endorphin release and body image perception. Integration of exercise into maternal health
programs may substantially reduce the burden of postpartum depression.

Introduction

mother's body that occur from pregnancy to childbirth will affect the

The psychological condition of a mother after giving birth is one
of the crucial factors in assessing the mother's health status. A mother
with psychological disorders will be dangerous for both the baby and
herself, such as reduced breast milk production for the baby, a lack of
desire to touch her baby, and even feelings of wanting to end her life'.
Hormonal, anatomical, biological, and physiological changes in the

mother's psychological condition after giving birth if not properly
addressed®. Social support, particularly from partners and close
family, has been identified as a protective factor during this vulnerable
period 3.

PPD is a serious psychological condition because it is associated with
health problems for both the mother and the baby. Women with a
history of depression before pregnancy or at least having symptoms
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of postpartum depression are at high risk of experiencing PPD in this
pregnancy. Globally, it is estimated that 19-25% of women
experience PPD 4. Around 350,000 maternal deaths in 2022, with 22%
of these deaths occurring during the postpartum period, one of the
main causes being depression 5. From the numerous cases and
consequences of the PPD phenomenon, many still do not understand
that these incidents can be prevented.

According to a study, antidepressant medication can treat PPD, but
prevention is certainly better than treatment. One highly impactful
alternative in preventing PPD is engaging in regular exercise from the
time of pregnancy. Exercise has been proven to be more effective in
increasing endogenous endorphins and opioids, which help improve
the psychological well-being of mothers ¢. However, in previous
studies, there were several types of exercise that were proven to have
little or even no impact on the improvement of maternal well-being
when viewed from the duration, intensity, and type of exercise .
Although evidence suggests that exercise may prevent PPD, the
optimal exercise regimen including its duration, intensity, and type
remains unclear. Addressing this gap, this systematic review analyzes
available evidence to identify the most effective exercise approaches
for preventing postpartum depression.

Subjects and Methods
Search Strategy and Procedure

This type of systematic review research uses searches from
journal databases such as MEDLINE-PubMed, Web of Science,
Scopus and Science Direct. We use the PRISMA checklist as a
guideline to ensure all steps are carried out correctly 8. This was
conducted following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guidelines. A
comprehensive literature search was performed in four electronic
databases: MEDLINE (PubMed), Web of Science, Scopus, and
Science Direct. The search covered publications from January 2019
to December 2024. The PICO framework guided the search
Population(P): Postpartum; Intervention(I): Exercise; Comparator(C):
physical activity; Outcome(O): Decrease Postpartum Depression.
There are 11 articles obtained and analyzed; data extraction was
performed on the selected articles to review the text as a whole using
the flow PRISMA).

Eligibility Criteria

This systematic review aims to analyze the most effective sports
in reducing PPD based on the intensity and duration of the exercise.
Therefore, we identified the inclusion criteria that must be met with
research design: Randomized Controlled Trial, Clinical Trial. The
exclusion criteria in this review were studies without clear
intervention protocols or outcome measures; non-peer-reviewed
sources (conference abstracts, opinion papers). To maximize
comprehensiveness, we preference was given to more recent research
during synthesis. National journals not indexed in international
databases were excluded to ensure methodological consistency, peer-
review standards, and broader generalizability of findings.
This review was exempt from ethical approval, as it analyzed
previously published studies, all of which reported having obtained
ethical clearance.

Selection Process

Four Author (D.R.S.P, L.P, S.N.S) reviewed the whole article (96
article) begin with screening titles and summaries of the articles found
in the database search according to the keywords and classify them
into articles that meet the inclusion criteria and those that do not. The
third Author (S.N.S) helps mediate if there are differences of opinion
between the three reviewers. Potentially selected articles were read in
their entirety, and 11 articles relevant to the aims of this review were
approved by all authors.

Identification of studies via databases andregisters

Records identified Recordsidentified from || Recordsidentifiedfrom || Recordsidentified from
from PubMed Web of Science Scopus Science Direct
(n=23) (n=31) (n=22) (n=20)
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Figure 1: PRISMA flowchart of the article selection process

Results

Article search in the journal database was conducted in October
2024. 96 articles were found through a keyword search. After
excluding similar articles, there were 45 articles reviewed by title, and
13 irrelevant articles were found, leaving 32 articles reviewed in full.
11 articles that did not mention the type of exercise provided for the
intervention were excluded; 1 article whose outcome was reducing
postpartum low back pain was also excluded; and 9 articles that did
not explain the intensity or duration of the exercise in the given
intervention were excluded. A total of 11 articles were analyzed using
RCT/Clinical Trial research designs that recommend the most
effective types of exercise in preventing postpartum depression (Table

)
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Table 1: Summary of the design and intervention of the studies

Author Design Participants Intervention Outcome
Lewis etal ® Randomized n =450 (1) Physical exercise equivalent to brisk walking ~ After the intervention of physical
Controlled with an intensity of 5 days/week for at least  exercise equivalent to brisk walking with
Trial 30 minutes. an intensity of 5 days/week for 30
(2) Conducted over 11 sessions, with increasing ~ minutes, it showed a significant
intensity over time with the goal of making reduction in PPD at 6 months
physical exercise a habit. postpartum, with depression symptoms
In addition to exercise interventions, trained health ~ measured using
educators also assist in problem-solving for  Edinburgh Postnatal Depression Scale
mothers to help reduce the impact of stressors  (EPDS) measurement tool on
during the postpartum phase. respondents.
Flor-Alemany et Randomized n=_85 (1) Aerobic exercise (60 minutes/session and 3 Establishing a PPD diagnosis using the
al. 10 Controlled times/week) EPDS measurement tool.
Trial (2) Moderate physical exercise according to
standard exercise recommendations from the ~ After the intervention, no significant
American College of Obstetricians and  difference was found between the two
Gynecologists (60 minutes/session and  groups (p>0.05).
3x/week)
To monitor the compliance of research
respondents, a respondent companion is provided
to ensure that the respondents consistently carry
out the intervention.
In the control group, respondents were advised to
continue their activities as usual.
Broberg et al. ! Randomized n =282 (1) Warm-up for 10 minutes (Borg RPE 7- There is a significant difference in the
Controlled 10); intervention group at 8  weeks
Trial (2) Endurance training on treadmills for 20 postpartum.
minutes.
(3) Strength training for the back, abdomen,
thighs, arms, and pelvic floor for 25
minutes.
(4) Stretching and relaxation for 15 minutes
In the control group, general antenatal care was
also provided, but for pregnant women
experiencing depression, interdisciplinary care
was given according to the complaints
experienced. Pregnant women in this group were
also advised to exercise for at least 30 minutes
every day during pregnancy.
Ramsey et al. 2 Randomized n=99 (1) Video tutorial for physical exercises Physical activity performed by
Clinical recommended directly by experts; the postpartum mothers with depressive
Trial demonstration in the video is performed by =~ symptoms shows that the more
a real postpartum mother and not a fitness  frequently and regularly the mothers
instructor, making it more accurate in  engage in physical activity, the more the
addressing various complaints. depressive symptoms decrease at the 6-
(2) Physical exercise has varying durations, month follow-up after childbirth.
ranging from 10, 20, and 30 minutes.
All respondents in the intervention group were
given monitoring bracelets to track the physical
exercises performed during pregnancy.
Broberg et al., > Randomized n=282 The intervention group had an average

Control Trial

(1) Warm up for 10 minutes.
(2) Exercise bike for 20 minutes.

(3) 15 minutes of stretching or relaxation.
The control group received standard antenatal care
from midwives or obstetricians with more frequent
visit schedules to monitor the mother's depression
symptoms, and during the visits, mothers were
also advised to engage in physical activities as
usual.

WHO-5 score 0 2.0 (95% CI—-1.3t0 5.2,
P = .2) during weeks 29-34. In the per-
protocol analysis, women who attended
more than 75% of the exercise sessions
showed a significantly higher average
WHO-5 score compared to the control
group. The intervention group reported
better psychological well-being than the
control group, with an average difference
of 5.5 (95% CI 1.0-10.1, P = 0.04).
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Apostolopoulos
etal. ™

Kim and Hyun
15

Garnzs et al. !¢

Gow et al. 7

Ebrahimian et al.

18

Liuetal. "

Clinical
Trial

Randomized
Control Trial

Randomized
Clinical
Trial

Clinical
Trial

Clinical
Trial

Randomized
Controlled
Trial

n=20
n=16
n=91
n=233
n=>56
n=70

(1) Warm-up for 10 minutes

(2) Pelvic Floor Muscle Training for 20 minutes
(3) Stretching or cooling down for 15 minutes.
The physical exercises provided are monitored by
a midwife or obstetrician accompanying the
mother and are conducted in groups to enhance the
mother's social connection so she does not always
feel alone, whereas the control group receives
standard care also accompanied by a midwife and
obstetrician.

(1) Warm-up (Soft stretching and breathing) for 5
minutes

(2) Main Exercise, consists of 3 levels:

Level 1: (week 1-3) Half Squat, cat cow, donkey
kick, etc.

Level 2: (weeks 4-6) side lateral raise, kneeing
push-up, leg side up;

Level 3: (weeks 7-8) Half-lunge twist, squat, low
impact down dog, leg side kick, etc.

Main exercise is done for 30 minutes, 8-12 reps x
2 sets with 10 seconds rest between sets.

(3) Stretching or cooling down (Total Body
Stretching) for 5 minutes. The control group did
not receive any Pilates physical exercise at all
during the study.

physical exercise 3 times a week, consisting of

(1) 35 minutes of moderate-intensity physical
exercise such as jogging/running and

(2) 25 minutes of cooling down or stretching.
This intervention was provided from
pregnancy until delivery.

Meanwhile, the control group was not given any

physical exercise but was still advised to engage

in physical activities as usual.

Respondents were only advised to engage in
physical activities such as brisk walking/running
for 20 minutes a day, without monitoring their
adherence to the intervention.

The exercise program provided over 8 weeks
consists of swimming activities for 5 weeks
before pregnancy and for 3 weeks during
pregnancy, performed for a duration of 15
minutes in the first week (4-6 sessions). Then it
increased in the following week to 20 to 30
minutes per day.

The intervention group was given very light
physical activity treatment, which involved
walking for 10 minutes every day. Additionally,
the intervention group also received 10 sessions
of acupressure.

The intervention group  showed
significant results in reducing the
symptoms of depression experienced by
mothers, and group physical activities
have proven to be more effective in
preventing PPD.

After an 8-week intervention, the
intervention group showed significant
differences in EPDS, PSQI, and PSS
compared to the control group.

(EPDS: p=0.02; PSQI: p=0.015; PSS:
p=0.115)

There is no significant difference
between the intervention group and the
control group in the EPDS results
(p=0.55).

After analysis, there was no significant
difference between before and after the
intervention was given. In this study, it
was also found that pregnant women
affected by the lockdown did not
significantly impact the mothers' mental
health. The EPDS scores of the mothers
before and after the treatment showed no
significant difference.

In this study, the level of depression was
measured by the serotonin levels in the
blood, which showed that after the
intervention, the serotonin levels in the
mother's blood decreased significantly.
(F 1,52=9.61, p=0.003).

The results showed a significant
difference in the decreased EPDS scores
in the intervention group, along with a
reduction in back pain after childbirth.
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Effective Physical Exercise Compliance Prevents Postpartum
Depression

Based on the selected articles that have been thoroughly analyzed,
several types of physical exercises are recommended to be performed
from pregnancy to prevent the occurrence of Postpartum Depression.
After considering the 11 selected publications, the conclusion is that
there are various aspects that maximize the effectiveness of physical
exercise in reducing PPD, one of which is the respondent’s adherence
to performing physical exercise according to recommendations.
According to the research '°. The final results for postpartum mothers
in the intervention group and the control group showed no significant
difference. Upon further analysis, it was found that the factor of
maternal compliance in performing the physical exercises
recommended by the Midwife/Obstetrician/Physiotherapist was not
done correctly, with only 50% of the total respondents not adhering to
the given recommendations.
Other studies have specific methods to monitor respondents in
performing physical exercises according to recommendations. In the
research 2, using the help of a monitoring bracelet used by
respondents to track the movements they have performed; if they are
not correct, the accompanying physiotherapist will remind the
respondents. Research!® also implements strict respondent
compliance monitoring methods, namely the recommended online
pilates program is conducted through Real-time Zoom Meetings,
consisting of:
Warm-up (Soft stretching and breathing) for 5 minutes
Main Exercise, consists of 3 levels:
Level 1: (week 1-3) Half Squat, cat cow, donkey kick, etc.
Level 2: (week 4-6) side lateral raise, kneeing push-up, leg side up;

Level 3: (week 7-8) Half-lunge twist, squat, low impact down
dog, leg side kick, etc.

Main exercise done for 30 minutes, 8-12 reps x 2 set 10 sec rest
between sets.
Stretching or cooling down (Total Body Stretching) for 5 minutes.
Thus, the respondents can carry out the training program above
according to the advice and recommendations of the experts.
Enforcement of Postpartum Depression Diagnosis

All experts from the American College of Obstetricians and
Gynecologists (ACOG), American Academy of Pediatrics (AAP),
and American Academy of Family Medicine (AAFP) recommend that
every patient experiencing PPD undergo screening using the
Edinburgh Postnatal Depression Scale (EPDS) 2°. The PPD test must
be done correctly during pregnancy and after childbirth 2!. Other
screening tools are also available, but the EPDS, a ten-item
questionnaire filled out by patients in a few minutes, is the most
common and accurate 2223, [f the score is more than 13, it is associated
with a higher likelihood of becoming PPD, and additional clinical
assessment is required >2?*. The clinical evaluation aims to discover
other mental diseases, determine the risk of suicide and homicide, and
provide a diagnosis 2°. Based on the 11 articles that were analyzed in
total, all of them used the EPDS to screen for the presence of
depression in mothers
Types and Intensity of Effective Physical Exercise
Compliance with physical according to expert
recommendations is an important factor in preventing PPD more

exercise

effectively 2°. Additionally, attention should also be paid to the type,
intensity, and duration of physical exercise to effectively prevent PPD
27, In this systematic review, there are 11 articles that apply various
types of physical exercises. Research ° providing treatment to
respondents in the form of brisk walking exercises with an intensity
of 5 days/week for at least 30 minutes/day, the treatment was given
and directly monitored by a trained health educator, in this study the
exercise started when postpartum mothers had a history of EPDS > 7
during pregnancy, significant differences were found between the
control group and the treatment group.

Aerobic exercise performed according to ACOG recommendations
was also applied in several studies in this systematic review 2%,
Aerobic exercise consists of three main movements: a 10-minute
warm-up; endurance training, pelvic strength training, and basic
pelvic exercises for 25 minutes; and stretching for 15 minutes, with
an exercise intensity of 60 minutes/session, 3 times/week, regularly
performed since the pregnancy enters the second trimester, has been
proven to prevent the occurrence of PPD. 4,

Other types of physical exercise such as swimming, pilates, and
treadmill, which have been done regularly since the second trimester
of pregnancy, have all been proven to prevent or reduce the risk of
PPD in postpartum mothers 31511,

Discussion

This systematic review aimed to examine the effectiveness of
exercise interventions considering duration, intensity, and type of
activity in preventing postpartum depression (PPD). The collective
findings suggest that structured physical activity serves as a
promising, non-pharmacological strategy to mitigate depressive
symptoms during the perinatal period .
Postpartum depression impacts roughly one in seven women
worldwide, constituting a substantial maternal health issue with
considerable psychological ramifications for both mother and child *.
The etiology of PPD is multifaceted, encompassing intricate
interactions among hormonal variations, genetic susceptibility, and
psychosocial stressors 3'. The swift decrease in estrogen and
progesterone following childbirth interferes with neurochemical
control and may render susceptible women prone to mood
dysregulation *°. Sleep deprivation, caregiver stress, and social
isolation all contribute to an increased emotional burden. Despite its
ubiquity, up to half of PPD cases go undetected due to stigma and
underreporting of psychiatric symptoms 32. These considerations
emphasize the critical need for preventive, accessible, and holistic
therapies like exercise °.
The majority of participants in the 11-research analyzed were women
with a history of depression, highlighting the findings' relevance to
high-risk populations. Consistent with the anticipated processes,
multiple studies indicated that exercise programs were related with
significant decreases in depressed and anxious symptoms, confirming
the notion that physical activity provides both physiological and
psychological benefits 33. Exercise increases the production of
endorphins and serotonin, aids sleep regulation, and lowers systemic
inflammation, all of which help to stabilize mood. Psychologically, it
promotes self-efficacy, a sense of control, and better body image as
protective factors against depression in the postpartum period.
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Women who exercised for an average of 121 minutes per week had
significantly lower depression scores on the Structured Clinical
Interview for DSM Disorders (SCID) at six and nine months
postpartum than those in the control group °. These findings highlight
the potential of moderate-intensity exercise, consistent with current
global recommendations, to alleviate depressed symptoms.
Furthermore, programs with group or supervised sessions found to be
particularly successful, implying that social involvement improves
adherence and emotional resilience. The combination of physical
activity and friend support may be especially beneficial during the
socially isolating postpartum era.

Aerobic activity was repeatedly found to be the most beneficial mode
of exercise. Studies conforming to the American College of
Obstetricians and Gynecologists (ACOG) standards revealed that
regular aerobic activity such as brisk walking, swimming, or low-
impact dance began during pregnancy and continuing after greatly
reduced the incidence of depression 34, Mind-body therapies also
proved effective. Kim and Hyun !° found that women who started
Pilates for eight weeks in the second trimester showed substantial
reductions in depression (EPDS, p = 0.02), sleep quality (PSQI, p =
0.015), and perceived stress (PSS, p = 0.115). Group-based Pilates
offered additional social reinforcement and emotional support,
reflecting the psychosocial aspect of exercise involvement.
Nonetheless, not every study found significant effects. Several
investigations found modest or no reductions in depressed symptoms,
even when regular exercise routines were included. These differences
are most likely due to variances in adherence, timing of intervention
beginning, and contextual factors. Women who face socioeconomic
difficulties, single parenthood, or a lack of familial support may find
it difficult to stick to suggested exercise routines, limiting the
efficiency of interventions. Fatigue, childcare obligations, and
competing household needs all contribute to noncompliance,
underscoring the importance of designing adaptable, family-inclusive
exercise programs that address the reality of postpartum living.

The significant heterogeneity across study designs complicates direct
comparison and meta-analytic synthesis. Interventions ranged in
frequency (two to five sessions per week), intensity (gentle stretching
to moderate aerobic activity), duration (four to sixteen weeks), and
level of supervision (self-directed versus instructor-led). Outcome
measurements varied, with some research utilizing the EPDS and
others using the SCID, PSQI, or Beck Depression Inventory (BDI).
The variety of evaluation instruments adds measurement bias, which
may account for differing effect sizes. Furthermore, baseline risk
varies from severely depressed individuals to healthy, low-risk
mothers, affecting generalizability.

To improve methodological rigor, future research should use
standardized protocols and measurement tools. The incorporation of
biological markers like as cortisol levels, inflammatory cytokines, or
neuroimaging results could potentially help to improve understanding
of exercise's processes in the prenatal setting.

Clinically, including exercise into routine prenatal and postnatal care
is a viable, low-cost preventive intervention. Midwives and nurses
play critical roles in encouraging physical activity through education,
counseling, and follow-up care. Encouraging moderate, fun, and safe
activities tailored to women's preferences and abilities can improve

adherence. Hospitals and community health centers could start
postpartum exercise groups or mother-baby fitness sessions to
combine physical and emotional healing.
Policymakers should also understand the societal importance of
preventive maternal mental health interventions. Investing in
exercise-based therapies can lower the healthcare expenditures
associated with untreated PPD while also improving maternal-infant
bonding, breastfeeding results, and overall family well-being.
Intersectoral coordination among healthcare providers, public health
authorities, and community organizations is critical to ensuring access
and sustainability.
Strengths and Limitations

This systematic review has the advantage of using only
Randomized Control Trials, which remove false causality and are
therefore regarded the most reliable scientific evidence.
Structured physical exercise can be considered a safe, low-cost
adjunct to prevent the occurrence of Postpartum Depression in
mothers, as evidenced by 11 articles in this systematic review.
However, the limitation of this research is the presence of bias in the
reviewed articles and the lack of recent studies to minimize the
existing bias. Such as the respondents' adherence to the exercises,
which should have been anticipated.

Conclusion

This review suggests Regular physical exercise beginning in
pregnancy appears to reduce the risk of postpartum depression by
enhancing endorphin release, improving maternal self-image, and
providing social support when done in groups. While encouraging, the
evidence is not consistent; some studies report minimal effects, and
variations in population, intervention type, and adherence limit firm
conclusions. Structured exercise might be regarded a safe and low-
cost addition to maternity care. To better understand the function of
exercise in reducing postpartum depression, future research should
use standardized protocols, investigate factors that influence
effectiveness, and report both positive and null result

Funding

There was no financial support from any institution or group for
this study.
Conflict of Interest

The authors declare that they have no conflicts of interest.
Data availability

All data generated or analyzed for this systematic review,
including search  strategies, PRISMA
documentation, and risk-of-bias assessments, are available from the

extracted  datasets,

corresponding author upon reasonable request. This supports
transparency and reproducibility in accordance with KCMJ and
international best practices.
Author Contributions

All authors contributed equally to the conception of the review,
literature search, data interpretation, manuscript drafting, and final
approval of the paper.

All authors meet the ICMIE criteria for authorship and agree to
be accountable for all aspects of the work.

173

Pratiwi et al.



Al-Kindy College Medical Journal 2025:21 (3)

ORCID
Dhea Regita 0000-0001-8646-9851

References
[11 Li Y, Zhou L, Xiao L, Wang H, Wang G. Wheel Running

During Pregnancy Alleviates Anxiety-and Depression-Like
Behaviors During the Postpartum Period in Mice: The Roles
of NLRP3 Neuroinflammasome Activation, Prolactin, and
the Prolactin Receptor in the Hippocampus. Neurochem Res.
2024 Sep 1;49(9):2615-35.
https://doi.org/10.1007/s11064-024-04180-2

Kepley JM, Bates K, Mohiuddin SS. Physiology, Maternal
Changes. StatPearls. 2023 Mar 12

Wu H, Sun W, Chen H, Wu Y, Ding W, Liang S, et al.
Health-related quality of life in different trimesters during
pregnancy. Health Qual Life Outcomes. 2021;19(1):1-11.
https://doi.org/10.1186/s12955-021-01811-y

Weiss SJ, Xu L. Postpartum symptoms of anxiety, depression
and stress: differential relationships to women’s cortisol
profiles. Arch Womens Ment Health. 2024 Jun 1;27(3):435—
45.

https://doi.org/10.1007/s00737-024-01421-9

Martinez Vézquez S, Perete AR, de la Torre-Luque A, Naki¢
Rados S, Brekalo M, Amezcua-Prieto C, et al. Assessment
of Postpartum Stress Using the Maternal Postpartum Stress
Scale (MPSS) in Spanish Women. Healthcare (Basel). 2024
May 16;12(10).
https://doi.org/10.1007/s00737-024-01421-9

Carlson K, Mughal S, Azhar Y, Siddiqui W. Postpartum
Depression. StatPearls. 2024 Aug 12;1-3.

Curry SJ, Krist AH, Owens DK, Barry MJ, Caughey AB,
Davidson KW, et al. Interventions to Prevent Perinatal
Depression: US  Preventive Services Task Force
Recommendation Statement. JAMA - Journal of the
American Medical Association. 2019 Feb 12;321(6):580-7.
https://doi.org/10.1001/jama.2019.0007

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann
TC, Mulrow CD, et al. The PRISMA 2020 statement: An
updated guideline for reporting systematic reviews. The
BMLJ. 2021;372.

https://doi.org/10.1136/bmj.n71

Lewis BA, Schuver K, Dunsiger S, Samson L, Frayeh AL,
Terrell CA, et al. Randomized trial examining the effect of
exercise and wellness interventions on preventing

postpartum  depression and perceived stress. BMC
Pregnancy Childbirth. 2021 Dec 1;21(1).
https://doi.org/10.1186/s12884-021-04257-8

[10] Flor-Alemany M, Migueles JH, Alemany-Arrebola I,

Aparicio VA, Baena-Garcia L. Exercise, Mediterranean Diet
Adherence or Both during Pregnancy to Prevent Postpartum
Depression-GESTAFIT Trial Secondary Analyses. Int J
Environ Res Public Health. 2022 Nov 1;19(21).
https://doi.org/10.3390/ijerph192114450

[11] Broberg L, Damm P, Frokjaer VG, Rosthgj S, de Wolff MG,

Hogh S, et al. Evaluation of the Effect of Supervised Group

Exercise on Self-Reported Sleep Quality in Pregnant Women
with or at High Risk of Depression: A Secondary Analysis
of a Randomized Controlled Trial. Int J Environ Res Public
Health. 2022 May 1;19(10).
https://doi.org/10.3390/ijerph19105954

[12] Ramsey M, Oberman N, Quesenberry CP, Kurtovich E,
Gomez Chavez L, Chess A, et al. A Tailored Postpartum
eHealth Physical Activity Intervention for Individuals at
High Risk of Postpartum Depression-the POstpartum
Wellness Study (POW): Protocol and Data Overview for a
Randomized Controlled Trial. JMIR Res Protoc. 2024 Oct
29;13(1):e56882.
https://doi.org/10.2196/56882

[13] Broberg L, Tabor A, Rosthgj S, Backhausen M, Frokjaer
VG, Damm P, et al. Effect of supervised group exercise on
psychological well-being among pregnant women with or at
high risk of depression (the EWE Study): A randomized
controlled trial. Acta Obstet Gynecol Scand. 2021 Jan
1;100(1):129-38.
https://doi.org/10.1111/a0gs.13982

[14] Apostolopoulos M, Hnatiuk JA, Maple JL, Olander EK,
Brennan L, van der Pligt P, et al. Influences on physical
activity and screen time amongst postpartum women with
heightened depressive symptoms: a qualitative study. BMC
Pregnancy Childbirth. 2021 Dec 1;21(1).
https://doi.org/10.1186/s12884-021-03847-w

[15] Kim H Bin, Hyun AH. Psychological and Biochemical
Effects of an Online Pilates Intervention in Pregnant Women
during COVID-19: A Randomized Pilot Study. Int J Environ
Res Public Health. 2022;19(17).
https://doi.org/10.3390/ijerph191710931

[16] Garnaes KK, Helvik AS, Stafne SN, Markved S, Salvesen K,
Salvesen @, et al. Effects of supervised exercise training

during pregnancy on psychological well-being among
overweight and obese women: Secondary analyses of the
ETIP-trial, a randomised controlled trial. BMJ Open.
2019;9(11).
https://doi.org/10.1136/bmjopen-2018-028252

[17] Gow ML, Rossiter C, Roberts L, Henderson MJ, Yang L,
Roche J, et al. COVID-19, lifestyle behaviors and mental
health: A mixed methods study of women 6 months

following a hypertensive pregnancy. Front Public Health.
2022 Oct 18;10.
https://doi.org/10.3389/fpubh.2022.1000371

[18] Ebrahimian F, Najdi N, Masrour FF, Salari AA. Swimming
exercise strain-dependently affects maternal care and

depression-related ~ behaviors  through  gestational
corticosterone and brain serotonin in postpartum dams. Brain
Res Bull. 2022;188(July):122-30.
https://doi.org/10.1016/j.brainresbull.2022.07.020

[19] LiuY, Zhu Y, Jiang L, Lu C, Xiao L, Wang T, et al. Efficacy
of electro-acupuncture in postpartum with diastasis recti

abdominis: A randomized controlled clinical trial. Front
Public Health. 2022;10.
https://doi.org/10.3389/fpubh.2022.1003361

174

Pratiwi et al.


https://orcid.org/0000-0001-8646-9851
https://doi.org/10.1007/s11064-024-04180-2
https://doi.org/10.1186/s12955-021-01811-y
https://doi.org/10.1007/s00737-024-01421-9
https://doi.org/10.1007/s00737-024-01421-9
https://doi.org/10.1001/jama.2019.0007
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1186/s12884-021-04257-8
https://doi.org/10.3390/ijerph192114450
https://doi.org/10.3390/ijerph19105954
https://doi.org/10.2196/56882
https://doi.org/10.1111/aogs.13982
https://doi.org/10.1186/s12884-021-03847-w
https://doi.org/10.3390/ijerph191710931
https://doi.org/10.1136/bmjopen-2018-028252
https://doi.org/10.3389/fpubh.2022.1000371
https://doi.org/10.1016/j.brainresbull.2022.07.020
https://doi.org/10.3389/fpubh.2022.1003361

Al-Kindy College Medical Journal 2025:21 (3)

[20] Stine JG, Long MT, Corey KE, Sallis RE, Allen AM,
Armstrong MJ, et al. American College of Sports Medicine
(ACSM) International Multidisciplinary Roundtable report
on physical activity and nonalcoholic fatty liver disease.
Hepatol Commun. 2023 Apr 1;7(4).
https://doi.org/10.3389/fpubh.2022.1003361

[21] Xu H, Liu R, Wang X, Yang J. Effectiveness of aerobic
exercise in the prevention and treatment of postpartum
depression: Meta-analysis and network meta-analysis. PLoS
One. 2023 Nov 1;18(11 November).
https://doi.org/10.1371/journal.pone.0287650

[22] Navas A, Carrascosa MDC, Artigues C, Ortas S, Portells E,
Soler A, et al. Effectiveness of Moderate-Intensity Aerobic
Water Exercise during Pregnancy on Quality of Life and
Postpartum Depression: A Multi-Center, Randomized
Controlled Trial. J Clin Med. 2021 Jun 1;10(11).
https://doi.org/10.3390/jcm10112432

[23] Guedeney N, Fermanian J, Guelfi JD, Kumar RC. The
Edinburgh Postnatal Depression Scale (EPDS) and the
detection of major depressive disorders in early postpartum:
Some concerns about false negatives. J Affect Disord. 2000
Dec 1;61(1-2):107-12.
https://doi.org/10.1016/s0165-0327(99)00186-x

[24] Gollan JK, Mesches GA, Gortner IA. Edinburgh postnatal
depression scale: Description and applications. The
Neuroscience of Depression, 1st Edition: Volume 1-2. 2021
Jan 1;1-2:205-10.

[25] Al-Sabah R, Al-Taiar A, Ziyab AH, Akhtar S, Hammoud
MS. Antenatal Depression and its Associated Factors:
Findings from Kuwait Birth Cohort Study. J Epidemiol Glob
Health. 2024 Sep 1;14(3):847-59.
https://doi.org/10.1007/s44197-024-00223-7

[26] Shrestha S, Ramos K, Fletcher TL, Kraus-Schuman C,
Stanley MA, Ramsey D, et al. Psychometric properties of

worry and anxiety measures in a sample of african american
and caucasian older adults. Aging Ment Health. 2020 Feb
1;24(2):315-21.
https://doi.org/10.1080/13607863.2018.1544217

[27] Teychenne M, Abbott G, Stephens LD, Opie RS, Olander
EK, Brennan L, et al. Mums on the Move: A pilot
randomised controlled trial of a home-based physical activity

intervention for mothers at risk of postnatal depression.
Midwifery. 2021 Feb 1;93.
https://doi.org/10.1016/j.midw.2020.102898

175

[28] Flor-Alemany M, Acosta P, Marin-Jiménez N, Baena-Garcia
L, Aranda P, Aparicio VA. Influence of the degree of
adherence to the mediterranean diet and its components on
cardiometabolic risk during pregnancy. The GESTAFIT
project. Nutrition, Metabolism and Cardiovascular Diseases.
2021 Jul 22;31(8):2311-8.

https://doi.org/10.1016/j.numecd.2021.04.019
[29] de Amorim ALM, de Sena Fraga CD, Rocha TNA, dos

Santos Lira KKA, Andrade MS. Factors associated with low
adherence to postpartum consultation: a cross-sectional
study. Revista Cuidarte. 2025;16(2).
https://doi.org/10.15649/cuidarte.4406

[30] Shovers SM, Bachman SS, Popek L, Turchi RM. Maternal
postpartum  depression: Risk factors, impacts, and
interventions for the NICU and beyond. Curr Opin Pediatr.
2021 Jun 1;33(3):331-41.

https://doi.org/10.1097/mop.0000000000001011

[31] Urena-Lorenzo A, Fernandez-Alvarez MDM, Cachero-
Rodriguez J, Martin-Payo R. Content, Behaviour Change
Techniques, and Quality of Postpartum Depression Apps to
Be Recommended by Midwives: Systematic Search and
Evaluation. Nursing reports (Pavia, Italy). 2024 Sep
6;14(3):2291-301.
https://doi.org/10.3390/nursrep14030170

[32] Ran MS, Peng MM. Depression in disasters and traumatic
events. The Neuroscience of Depression, 1st Edition:
Volume 1-2. 2021 Jan 1;1-2:V1-69-V1-77.

[33] Badon SE, Iturralde E, Nkemere L, Nance N, Avalos LA.
Perceived barriers and motivators for physical activity in
women with perinatal depression. J Phys Act Health.
2021;18(7):801-10.
https://doi.org/10.1123/jpah.2020-0743

[34] Ganho-Avila A, Poleszczyk A, Mohamed MMA, Osério A.
Efficacy of rTMS in decreasing postnatal depression
symptoms: A systematic review. Psychiatry Res. 2019 Sep
1;279:315-22.
https://doi.org/10.1016/j.psychres.2019.05.042

Pratiwi et al.


https://doi.org/10.3389/fpubh.2022.1003361
https://doi.org/10.1371/journal.pone.0287650
https://doi.org/10.3390/jcm10112432
https://doi.org/10.1016/s0165-0327(99)00186-x
https://doi.org/10.1007/s44197-024-00223-7
https://doi.org/10.1080/13607863.2018.1544217
https://doi.org/10.1016/j.midw.2020.102898
https://doi.org/10.1016/j.numecd.2021.04.019
https://doi.org/10.15649/cuidarte.4406
https://doi.org/10.1097/mop.0000000000001011
https://doi.org/10.3390/nursrep14030170
https://doi.org/10.1123/jpah.2020-0743
https://doi.org/10.1016/j.psychres.2019.05.042

