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Introduction: Postpartum depression (PPD) is a prevalent and debilitating mood disorder
affecting women following childbirth. It disrupts daily life and is influenced by hormonal
changes, stressors, and other factors. Approximately 10-15% of women worldwide
experience PPD, with some regions, such as Japan, reporting higher rates. PPD is linked to
increased morbidity and mortality, imposing significant burdens on affected individuals,
families, and society.

Objective: This study aims to determine the most effective dietary supplementation for
treating PPD by assessing changes in the Edinburgh Postnatal Depression Scale (EPDS)
score, with the goal of improving maternal mental health outcomes.

Method: A network meta-analysis and meta-regression were conducted, following the
PRISMA guidelines. We searched multiple databases, including PubMed and ScienceDirect,
for studies published from 2015 to 2025. Randomized controlled trials (RCTs) involving
women diagnosed with PPD and dietary supplementation interventions were included.
Studies were assessed using the PICO framework and the Cochrane RoB 2 tool for risk of
bias.

Results and Discussion: The analysis included various dietary supplements, with vitamin D
+ calcium demonstrating significant improvements in EPDS scores. Fish oil, magnesium, and
other supplements showed minimal or non-significant effects. The Bayesian network analysis
confirmed the most effective treatments and highlighted the value of using dietary
supplementation as an adjunctive therapy.

Conclusion: Dietary supplementation, particularly vitamin D with calcium, showed
promising results for alleviating PPD symptoms. While other supplements had limited
effects, these findings underscore the potential of nutritional interventions for managing PPD,
suggesting that further studies with standardized methodologies are essential for refining
these approaches.

Keywords: Dietary supplementation, postpartum depression, network meta-analysis, vitamin
D.



INTRODUCTION

Postpartum depression (PPD) is a multifactorial mood disorder that emerges in women
following childbirth characterized by emotional disturbances that effect daily life. This
condition is not merely a transient emotional response to childbirth but a serious mental health
influenced by stressors and hormonal changes. Globally, studies have shown that between 10%
to 15% of women experience forms of postpartum depression and this prevalence can be even
higher in certain regions. In the observational study within Japan, 21,6% had a high Edinburgh
Postnatal Depression Scale (EPDS) score of 9 or above. (Harauma et al., 2023). Furthermore,
postpartum depression in women is linked to increased morbidity and mortality that creates a
significant burden to their families and society (Yang et al., 2022)

Currently, the management of mental health conditions during pregnancy, including postpartum
depression, involves the use of antidepressants. Regarding PPD, Selective Serotonin Reuptake
Inhibitors (SSRIs) are the first line of treatment, especially Sertraline, which is currently the
most commonly used due to its effectiveness (Frieder et al., 2019). Additionally, Sertraline has
been shown to be more safe for breastfeeding mothers because the amount found in breast milk
is lower compared to other medications (Besten-Bertholee et al., 2024). However, Sertraline
consumption can cause infants to suffer from insomnia, anxiety, crying, and poor feeding, and
these symptoms do not resolve even when the dose is reduced (Uguz et al., 2016). Furthermore,
infants whose mothers consumed 100mg/day of Sertraline were found to have severe
dehydration and gangrene (Morin et al., 2017).

There are many studies that explore how supplements and exposure to nutrients can be
interventions for PPD (Yang et al., 2025). A relationship has been found between mothers with
PPD having lower vitamin D levels compared to those without PPD (Apostolidou et al., 2025).
In addition, crocin, the active ingredient in saffron, is natural and has fewer side effects than
chemical drugs such as sertraline (Kolahdooz et al., 2023). Therefore, natural and low-risk
therapies need to be studied more to treat mothers with PPD risks.

OBJECTIVE
This study aims to determine the most effective dietary supplementation for treating mothers
with PPD based on EPDS so as to improve maternal mental health outcomes.

METHOD

Study Design and Search Strategies

This network meta-analysis and meta-regression was conducted following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, as outlined
in Appendix 2. The databases searched for this study included Cochrane, PubMed,
ScienceDirect, and Springer.

Study Eligibility Criteria

The selection process was guided by the PICO framework and specific criteria to maintain the
relevance and quality of the included studies. Initially, all authors performed a screening of
titles and abstracts based on predefined eligibility standards. Subsequently, the full texts of



potentially eligible studies were obtained and reviewed in detail. As a result, the final set of
studies included in the analysis met high-quality standards and was consistent with the
established framework and criteria outlined below.

Aspects Details
Population Women with postpartum depression
Intervention Dietary Supplementation
Comparison Placebo or usual care
Decrease in Edinburgh Postnatal Depression Scale (EPDS)
score
Outcome

Table. 1 PICO framework

The inclusion criteria for this study were as follows: (1) studies published within the last ten
years (2015-2025); (2) randomized controlled trials (RCTs); (3) studies involving women
diagnosed with postpartum depression; (4) studies in which participants received dietary
supplementation, for example Vitamin D or Omega-3 polyunsaturated fatty acids (PUFA); (5)
studies that included participants who provided informed consent to participate; and (6) studies
that reported measurable outcomes, such as a decrease in the Edinburgh Postnatal Depression
Scale (EPDS) score.

The exclusion criteria included: (1) studies that did not report outcomes related to EPDS or
symptom improvement in postpartum depression; (2) studies lacking sufficient data to assess
the effectiveness of dietary supplementation; (3) publications not written in English; (4) review
articles, systematic reviews, meta-analyses, conference abstracts, unrefereed preprints,
textbooks, or study protocols; (5) non-randomized or observational studies; and (6) duplicate
publications or overlapping datasets. Any discrepancies were resolved through discussion and
consensus to ensure consistency in the selection process. Duplicate studies were removed using
Rayyan.

RESULTS Study Selection
The PRISMA diagram of this study is shown in Appendix 2. Search strategies are attached in
Appendix 1.

Risk of Bias

This study utilized the Cochrane RoB 2 tool to assess the methodological quality and potential
sources of bias in the included randomized controlled trials, as shown in Figure .. . The overall
results demonstrated that most studies exhibited a low risk of bias across all assessed domains,
including bias arising from the randomization process (D1), bias due to deviations from
intended interventions (D2), bias due to missing outcome data (D3), bias in measurement of



the outcome (D4), and bias in the selection of the reported result (D5). A few studies, such as
those by Harauma et al. (2023) and Nguyen et al. (2017), showed some concerns in missing
outcome data, while others like Hulkkonen et al. (2021), Sousa & Santos (2022), Stewart et al.
(2016), and Vaz et al. (2017) presented a high risk of bias in specific domains, particularly in
missing outcome data. Despite these findings, the majority of studies (over 70%) demonstrated
an overall low risk of bias, suggesting that the evidence synthesized from these studies can be
considered reliable and methodologically sound.
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Statistical Analysis

Comparison: other vs 'Placebo’

Study (Random Effects Model) SMD 95%-ClI
Fish oil — -0.05 [-0.22; 0.11]
Iron —— -0.12 [-0.62; 0.38]
Iron + Folic acid . -0.03 [-0.22; 0.17]
Lipid-based nutrient supplement —& -0.01 [-0.24; 0.22]
Magnesium sulfate — 0.09 [-0.43; 0.60]
Multiple Micronutrient 5 0.04 [-0.15; 0.24]
Perilla oil —y -0.05 [-0.33; 0.23]
Vitamin D —T -0.42 [-0.90; 0.06]
Vitamin D + Calcium —_— -0.57 [-1.14; -0.00]
Vitamin D + Calcium + Placebo — -0.57 [-1.14; -0.00]
Zinc sulfate | : | ——-—I : | 0.18 [-0.34; 0.69]

15 -1 05 0 05 1 1.5
Favor treatment Favor placebo
Standardized Mean Difference (SMD)

Figure 4. Forest Plot

The forest plot summarizes the standardized mean differences (SMD) and 95% confidence
intervals (CI) of various dietary supplementations compared to placebo in reducing depressive
symptoms, measured primarily using the Edinburgh Postnatal Depression Scale (EPDS).
Detailed results are as follows:

(1) Fish oil supplementation showed an SMD of — 0.05 [95% CI - 0.22, 0.11], indicating a
minimal effect compared to placebo, with results not statistically significant.

(2) Iron supplementation had an SMD of — 0.12 [95% CI — 0.62, 0.38], favoring treatment but
remaining statistically insignificant.

(3) Iron + Folic acid combination demonstrated a negligible effect (SMD = - 0.03 [ 0.22,

0.17]) with a confidence interval crossing zero.

(4) Lipid-based nutrient supplement showed an SMD of — 0.01 [~ 0.24, 0.22], suggesting no
meaningful difference from placebo.

(5) Magnesium sulfate and Multiple Micronutrient supplementation displayed SMDs of 0.09
[-0.43, 0.60] and 0.04 [-0.15, 0.24], respectively—both indicating no significant treatment
advantage.

(6) Perilla oil supplementation showed a small non-significant benefit (SMD = —0.05 [-0.33,

0.23]).

(7) Vitamin D alone produced a moderate reduction in depressive symptoms with SMD = —

0.42 [-0.90, 0.06], nearing statistical significance.

(8) The combination of Vitamin D + Calcium resulted in a significant improvement compared

to placebo (SMD =-0.57 [-1.14, —-0.00]), suggesting synergistic benefits.

(9) Similarly, the Vitamin D + Calcium + Placebo combination yielded SMD = —0.57 [-1.14,

—0.00], indicating a consistent and statistically significant reduction in depression scores.

(10) Zinc sulfate showed no significant effect with SMD = 0.18 [-0.34, 0.69].

Overall, the forest plot demonstrates that while most individual supplements showed modest

or non-significant effects, Vitamin D, particularly when combined with calcium, exhibited the



most consistent and statistically significant improvement in postpartum depressive symptoms
compared to placebo.
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Figure 6. Bayesian Network Analysis

This figure illustrates the structure of direct and indirect comparisons among various dietary
interventions used in the included studies. Each node represents a supplementation type, with
node size proportional to the number of participants receiving that treatment. The connecting
lines indicate direct head-to-head comparisons between interventions, and the thickness of each
line reflects the number of studies contributing to that comparison.

In this network, placebo serves as the central reference point, connecting to nearly all other
supplementations, including Vitamin D, Fish oil, Iron, Multiple Micronutrient, and Perilla oil.
Larger nodes, such as Iron + Folic acid, Multiple Micronutrient, and Lipid-based nutrient
supplements, indicate these interventions have been more extensively studied. Conversely,
smaller nodes like Magnesium sulfate, Vitamin D + Calcium, and Zinc sulfate represent
interventions with fewer participants or limited trial data.

The network’s configuration highlights the extensive investigation into micronutrient-based
supplementation, while also revealing strong interconnections between Vitamin D-based
interventions and placebo-controlled trials. This structure supports a robust network meta-
analysis capable of estimating both direct and indirect comparative effects across all dietary
interventions in managing postpartum depression.



DISCUSSION

One of the main limitations encountered in this study was the presence of non inclusive papers.
Some studies were not fully inclusive, as they excluded subgroups and lacked clearly defined
inclusion and exclusion criteria that limits the findings to the broader population of postpartum
women. Furthermore, inconsistencies in data presentation where studies reported mean values
while others only present the median data. The heterogeneity of comparator groups also
complicated interpretation, making it more difficult to determine the isolated effect of a
supplementation. These limitations highlight the importance of adopting more inclusive studies
and great data accessibility to generate more reliable evidence regarding postpartum
depression.

CONCLUSION

In conclusion, this study highlights the potential role of supplementation as a promising
adjunctive approach in alleviating symptoms of postpartum depression, a complex and
multifactorial condition that significantly impacts maternal well-being and child development.
Despite certain methodological limitations, such as heterogeneity in study design and data
reporting, the overall evidence suggests that omega-3 may contribute to improved mood
regulation and emotional stability in postpartum women. These findings reinforce the
importance of exploring nutritional interventions as complementary strategies in mental health
care, particularly in perinatal populations. Moreover, this research underscores the need for
future studies to adopt standardized methodologies, inclusive sampling, and transparent data
reporting to strengthen the reliability of outcomes. Ultimately, the study contributes to the
growing body of literature emphasizing the intersection of nutrition, mental health, and
maternal care, offering valuable insights for both clinical application and continued academic
exploration.

RECOMMENDATION

Future studies should adopt more inclusive and standardized research sources ensuring that
diverse populations of postpartum women are adequately represented to improve research
results and researchers should define comparator groups and reporting data such as means,
medians, and standard deviations to facilitate more accurate cross study comparisons.
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APPENDIX

Appendix.1 Search Strategy

ScienceDirect

("postpartum depression" OR "postnatal depression") AND ("dietary supplement” OR
"nutritional supplement")

Pubmed

(“Depression, Postpartum"[Mesh]) AND "Dietary Supplements"[Mesh])

Cochrane

("postpartum depression" OR "perinatal depression") AND ((diet OR dietary) NEXT
supplement*)

Springer

(“postpartum depression” OR "postnatal depression') AND ("dietary supplement” OR
"nutritional supplement")




Appendix 2. PRISMA

Records identified from*:
Cochrane, PubMed, Science
Direct, and Springer (n = 797) Records removed before
¢ Cochrane (n = 43) screening.
& PubMed (n = 63) Duplicate records removed (n
o Science Direct (n = 568) = 26)

e Springer (n = 123)

Records screened Records excluded**

(n=771) (n = 481)

Reports sought for retrieval Reports not retrieved

{n=290) - (n=0)

Reports assessed for eligibility Reports excluded: (n = 279)

(n=290) | . Irrelevant
people/population

= Irrelevant intervention
. Irrelevant Comparison
. Irrelevant Outcome

Studies included in review
(n=11)
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Addressing the Silent Mental Health Crisis among Depressive-Vulnerable Populations:
Can Telemedicine Become an Effective Solution? A Systematic Review and
Meta-Analysis

Jedidya Ricardo S.™, Ahmad Rizqi M. M. Madubun!"), Alfira Syifa A", Indira P. D.
Sanusi"), Jessica Hol!

MFaculty of Medicine, Hasanuddin University

Introduction: Telemedicine and digital interventions have emerged as crucial solutions to
address the limitations in mental health access, especially among populations vulnerable to
depression. However, no comprehensive synthesis of evidence from clinical trials by
systematic review has been conducted yet.

Objective: To evaluate the effectiveness of telemedicine and digital interventions in
improving mental health outcomes across vulnerable populations.

Method: 4 databases were used in creating the systematic review. Studies were filtered
according to the Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) 2020 guideline. Risk of bias assessment was done with the Cochrane Risk of Bias
2. Meta-analyses were conducted via the Review Manager 5.4.1. Data were displayed in
standardized mean differences (SMD) with 95% confidence intervals (CI). Heterogeneity was
evaluated using the Chi-squared test and I* statistic, with the Patient Health Questionnaire
(PHQ-9) and Edinburgh Postnatal Depression Scale (EPDS) used as the primary outcomes.

Results: Analysis from 15 randomized controlled trials showed that telemedicine carried a
significant improvement of PHQ-9 score compared to the usual care (SMD: —0.20 [95% CI
—0.35 to —0.06], p=0.006, I°’=45%). No significant PHQ-9 score improvements were found
between telemedicine and waitlisted groups: similarly, no significant result was found
between the telemedicine group and usual care towards EPDS among postpartum depression
populations. Although the results were insignificant, both analyses still favoured the
intervention group. Interestingly, analysis of effect sizes comparing digital interventions to
waitlisted groups yielded a significant EPDS improvement (SMD = —0.60, [95% CI —0.87 to
~0.33], p<0.0001, I>=0%).

Conclusion: Telemedicine was considerably potent as an intervention tool to combat

depression among vulnerable populations, although some mconsistencies in the findings left
room for more study to assess its effectiveness as the main tool for treating depression.

Keywords: Depression, mental health, postpartum depression, telemedicine, vulnerable
populations
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