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Abstract

Background and Objective: The effectiveness of nutritional supplements to
relieve dysmenorrhea pain has been investigated in some studies. The present
study aimed to review and summarize the available evidence on the effect of
vitamin D supplementation on the severity of dysmenorrhea.

Materials and Methods: In the present systematic review and meta-analysis,
clinical trials were eligible to be included in the study if they examined the
effect of vitamin D supplementation on the severity of dysmenorrhea.
Academic databases (e.g., Scopus, PubMed, and IS1), international clinical trial
registration systems, as well as Google Scholar were searched from the
beginning of the establishment of the above databases until July 2022.
Results: In five studies on 368 people (intervention: n=185; control: n=183), the
effect of vitamin D was investigated on primary dysmenorrhea. The
standardized mean difference of primary dysmenorrhea for the intervention
group with vitamin D supplementation, compared to the control group, was -
1.57 (95% confidence interval: -0.67 to -2.47). Based on meta-regression, the
mean age of the participants was the only independent variable that predicted
11.51% of the variance in the effect of vitamin D supplementation on primary
dysmenorrhea. In two studies on 107 people (intervention: n=46; control:
n=61), the effect of vitamin D on secondary dysmenorrhea was investigated.
The standardized mean difference in the severity of secondary dysmenorrhea
for the intervention group with vitamin D supplementation, compared to the
control group, was 0.66 (95% confidence interval: -1.12 to 2.45).

Conclusion: Considering the limited number of studies, the risk of
methodological bias in the selected studies, the wide range of confidence
interval scores, and inconclusive results, there is a need to design more
comprehensive methodological studies with larger sample sizes.

Keywords: Dysmenorrhea, Meta-analysis, Systematic review, Vitamin D
supplementation
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Extended Abstract

Background and Objective

The effectiveness of various methods has been
investigated to relieve the pain of dysmenorrhea, which is
one of the common problems of women of reproductive
age. Vitamin D is one of these food supplementations that
have been used to reduce dysmenorrhea pain in some
studies. This systematic review and meta-analysis aimed
to evaluate the available evidence on the effect of vitamin
D supplementation on the severity of dysmenorrhea.
Materials and Methods

The protocol of this systematic review and meta-analysis
was registered on the PROSPERO website (reference
code: CRD42020179763). Clinical trial studies with any
design (one-group pretest-posttest design, randomized
controlled trials) without restrictions on time or language
of publication were eligible for inclusion if they
demonstrated the effect of vitamin D supplementation
(without restrictions in terms of the prescribed dose) on
the severity of dysmenorrhea. There was no limitation of
the study population in terms of age and number of
pregnancies. A systematic review was conducted using
such academic databases as Scopus, PubMed, and ISI, as
well as international clinical trial registration systems and
Google Scholar. The search period was from the
beginning of the establishment of the above databases to
July 2022. The Cochrane risk-of-bias tool was used to
evaluate the methodological quality of the selected
studies. Afterward, the data were analyzed using Stata
software (version 14) and the random effect model. The
primary outcome in this study was the intensity of
menstrual pain or dysmenorrhoea, which was assessed
using a Visual Analog Scale. The selected effect size for
this study was the standardized mean difference with its
95% confidence interval (Cl). To find the sources of
heterogeneity and due to the limited number of studies,
the meta-regression method was used.

Results

In the initial search, 897 studies were retrieved, and
finally, 7 articles were selected after screening and
evaluating the eligible studies. In total, five studies
investigated the effect of vitamin D supplementation on
primary dysmenorrhoea, and two studies on secondary
dysmenorrhoea. The risk of methodological bias was high
in most studies (5 out of 7). In five studies on 368 people
(intervention: n=185; control: n=183), the effect of
vitamin D was investigated on primary dysmenorrhea.
The estimation of the standardized mean difference
cumulative effect size of the primary dysmenorrhoea for
the intervention group with vitamin D supplementation
was -1.57 (95% CI: -0.67 to -2.47) with a heterogeneity
index of 92.5% and a significance level of 0.001,
compared to the control group. The cumulative effect size
showed a significant effect of vitamin D supplementation
on reducing the severity of primary dysmenorrhea;
however, due to the wide range of CI scores, the results
are inconclusive. Sensitivity analysis based on the

Jackknife method did not show the effect of small studies
on cumulative effect size estimation. Based on the funnel
plot (Figure 4) and Egger's test (P=0.04), the bias of the
publication seems probable. However, no studies were
included in the Fill & Trim analysis, thereby confirming
the absence of publication bias. Based on meta-regression,
the mean age of the participants was the only independent
variable that predicted 11.51% of the variance in the effect
of vitamin D supplementation on primary dysmenorrhea.
Other investigated variables did not affect the effect size
or heterogeneity. The cumulative effect size showed a
significant effect of vitamin D supplementation on
reducing the severity of primary dysmenorrhea; however,
due to the wide range of CI scores, the results are
inconclusive. Sensitivity analysis based on the Jackknife
method did not show the effect of small studies on
cumulative effect size estimation. Based on the funnel
diagram (Figure 4) and Egger's test (P=0.04), there is a
probability of bias in the publications. However, no
studies were included in the Fill & Trim analysis,
confirming the absence of publication bias. Based on
meta-regression results, the mean age of the participants
was the only independent variable that predicted 11.51%
of the variance considering the effect of vitamin D
supplementation on primary dysmenorrhea. Other
investigated variables did not affect size or heterogeneity.
In two studies on 107 cases (intervention: n=46; control:
n=61), the effect of vitamin D was investigated on
secondary dysmenorrhea. Regarding the estimated
cumulative effect size from the standardized mean
difference, the severity of secondary dysmenorrhea in the
intervention group with vitamin D supplementation,
compared to the control group, was obtained at 0.66 (95%
Cl: -1.12 to 2.45), heterogeneity index was 93%, tau index
(two times) was determined at 1.54, and the significance
level was 0.47. According to the cumulative effect size
estimation, the intensity of pain related to secondary
dysmenorrhea was increased in the intervention group,
compared to the control group, which was not statistically
significant. Due to the death of research in this subgroup,
further analysis was not performed. Side effects were not
reported in four studies, and no complications were
observed in two studies. In one study, the side effects,
including nausea, vomiting, allergy, headache, and
heartburn, were observed in the study groups, and the
distribution of side effects did not differ significantly
between the intervention and control groups.

Conclusion

This systematic review and meta-analysis showed that
vitamin D supplementation (regardless of the dose or
duration of administration) can reduce primary
dysmenorrhea but not secondary dysmenorrhea. Due to
the limited number of studies, the risk of methodological
bias in the selected studies, the wide range of CI scores,
and inconclusive results, there is a need to design more
comprehensive methodological studies with larger
sample sizes.
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