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 Introduction: Primary dysmenorrhea is considered as one of the main problems in 

women. This review study aimed to characterize the effect of micronutrients on primary 
dysmenorrhea. 

Methods: In this systematic and meta‐analysis study, the articles were searched at 

Cochrane library, PubMed, Scopus, Web of Science databases. The searching process was 
conducted with the key terms related to dysmenorrhea and micronutrients. Risk of bias 
assessment was performed, using Rev Man 5.3 software. In view of the heterogeneity of 
some of the studies, they were analyzed, using a qualitative method (n=10), and only 6 
studies were included in Meta analyze. STATA statistical software version 11 was used for 
the analysis.  
Results: In this study, finally 16 clinical trials were investigated. Most micronutrients 

studied in the relevant articles had anti-inflammatory and analgesic properties with a 
desirable effect on dysmenorrhea pain relief. Vitamins (K, D, B1, and E) and calcium, 
magnesium, zinc sulfate and boron contributed effectively to dysmenorrhea pain 
management. Two months after the intervention, there was a significant mean decrease in 
the pain score for the vitamin D intervention group (SMD: -1.02, 95% CI: -1.9 to – 0.14, P 
=0.024) , as well as in the vitamin E intervention group compared to placebo group (SMD: -
0.47,95% CI:-0.74 to – 0.2, P = 0.001).  

Conclusion: Despite the paucity of related research, the studies indicated the potential 

effects of micronutrients on reducing the pain severity in primary dysmenorrhea. But more 
studies are needed to confirm the safety and effectiveness of various types of micronutrients 
on primary dysmenorrhea.  
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Introduction 
 

Dysmenorrhea is a common menstrual symptom known 
as menstrual pain or menstrual cramps, its overall 
prevalence in women of reproductive age is estimated to 
be 16-91%,1 and its prevalence in Iranian women is 
estimated 71%.2 Dysmenorrhea is generally categorized 
into two distinct types: primary and secondary. Primary 
dysmenorrhea is defined as a painful menstruation 
without any pelvic pathology.3,4 Primary dysmenorrhea 
is considered as one of the main problems in women and 
in public health so that WHO refers to it as the main 
cause of chronic pelvic pain.5 In fact, in addition to its 
huge economic burden,6 dysmenorrhea affects different 
dimensions of life and causes limitations in daily 
activities7,8 and low sleep quality,9,10 as well as negatively 
affect the patient’s mood, lead to depression, stress and 
anxiety.8,11,12 Although the main cause of primary 
dysmenorrhea is not well recognized, most studies show 
an increase in the levels of prostaglandins E2α (PGE2α), 
F2α (PGF2α), and leukotriene during menstruation and 
this, in turn, results in more uterine muscle contractions  
 

 

and cramps.4,13,14 In case of primary dysmenorrhea, 
different treatment methods and dietary supplements 
including non-invasive interventions, treatment methods 
based on dietary plan and vitamins, herbal medicine, 
drug therapy.15 Standard treatment for dysmenorrhea is 
non-steroidal anti-inflammatory drugs (NSAIDs) and 
oral contraceptive (OC) pills. NSAIDs act as anti-
prostaglandins with an approved effectiveness and their 
side-effects include complaints about digestive system, 
mild nervous symptoms and cardiovascular 
complications.15,16 Despite little evidence for the 
effectiveness of contraceptive pills in the treatment of 
dysmenorrhea,17 they are still used to this end. About 
half of women, after one year of using hormonal 
contraceptives, stopped taking them due to their side-
effects.18  
    In general, micronutrients include necessary vitamins 
and minerals. They are essential for preserving 
physiological function of the body; deficiency of 
micronutrients can have a wide range of negative effects 
on human health.17 Micronutrients are supplied in the 
market in different forms of pills, capsules, soft gels and 
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gel caps. All around the world, women suffer from 
deficiency or insufficient intake of some types of micro-
nutrients. The evidence shows that in women of 
reproductive age, iron, folate, vitamin D, and zinc 
deficiency is highly prevalent18 as the reproductive role 
of women results in more need for intake of some 
micronutrients.19 Poor diet and lifestyle have a key role in 
menstrual cycle and its hormonal changes in women.20  
    Women experience menstrual disorders because of 
nutrition status.21 Nowadays dietary pattern is an 
alternative valuable approach in risk of different 
disorders.22 Most women attempt to use alternative 
medicine such as dietary therapy to relieve menstrual 
pain.23 A standard treatment for this problem is to use 
anti-inflammatory drugs. Many Micronutrients play an 
effective antioxidant and anti-inflammatory role in 
biological anti-inflammatory activities of the body.   
    Thus, since dysmenorrhea is considered one of the 
main problems of women during their course of life and 
micronutrients are widely used for treatment of 
dysmenorrhea, and with regard to their easy accessibility 
and non-prescription sale, it is essential to establish some 
practical and comprehensive evidence on their effective 
dose, effectiveness and drug interactions. Also, there isn’t 
any review study in this regard. Therefore; this study 
was intended to investigate evidences related to the 
effectiveness of micronutrients in treating primary 
dysmenorrhea in a systematic review and meta‐analysis. 
 

Materials and methods 
 

This study is a systematic review and meta‐analysis of 
randomized controlled trials (RCTs), assessing published 
articles in English (clinical trials) from 2000 to 2017 
(except for one study -zangane et al.-which was indexed 
in Scopus with an English abstract, and its full text was 
included in Persian), searching through databases, 
including PubMed, Scopus, Web of science and Cochrane 
library. The search was based on the following as related 
to the Dysmenorrhea and micronutrients keywords: 
[Dysmenorrhea OR Menstrual Pain OR Painful 
Menstruation] AND [Vitamin A OR Retinol OR Vitamin 
D OR vitamin D3 OR Cholecalciferol OR Vitamin E OR 
Tocopherol OR Alpha Tocopherol OR Vitamin B1 OR 
Thiamin OR Vitamin B6 OR Pyridoxine OR Pyridoxal OR 
Pyridoxamine OR Vitamin B2 OR Riboflavin  OR Biotin 
OR Avidin OR Vitamin B12 OR Cobalamin OR Vitamin C 
OR Ascorbic Acid OR Niacin OR Nicotinic acid OR 
Vitamin B3 OR Vitamin PP OR  Folic acid OR  Folate OR 
Vitamin B9 OR  Vitamin K1 OR vitamin K2 OR vitamin 
K3 OR menaquinone OR phytomenadione OR Mephyton 
OR Calcium OR Ca OR Magnesium OR Mg OR Iron OR 
Fe OR Chromium OR Cr OR Copper OR Cu OR 
Fluorides OR Iodine OR Manganese OR Mn OR 
Molybdenum OR Mo OR Selenium OR Se OR  Zinc OR 
Zn Boron OR Sodium pentaborate]. 
   In PubMed, the articles were limited to clinical trials. 
Thus, in all data bases, advanced search was used. 
Figure1 shows the flowchart of article selections. 

    The inclusion criteria of this review are only the 
published studies, with the following PICO criteria in 
timeframe 2000 to 2017 and the studies without these 
criteria were excluded. We extracted the following 
information from each study: author/s, year of 
publication, location of the study, sample size, study 
design, findings. After the data had been extracted, they 
were checked by the authors for discrepancies in order to 
minimize the possibility of errors. 
Criteria for considering studies for this review: 
Selection of studies:  
Types of participants: all clinical trials with inclusion 
criteria of healthy women experiencing primary 
dysmenorrhea.  
    Types of interventions: all clinical trials involving 
micronutrients treatment for primary dysmenorrhea 
versus placebo, no treatment or any treatment for 
primary dysmenorrhea. 
    Types of comparator/control: placebo, no treatment or 
other usual treatments 
    Types of outcome measures: primary dysmenorrhea 
pain, measured by standardized scales such as visual 
analogue scale, numeric rating scale, multi-dimensional 
speech criteria. The side-effects which reported by 
studies were recorded. 
    Primary outcome: severity menstrual pain relief 
according standard pain measure scale. 
Secondary outcome: perception other treatment during 
study, improvement in other menstrual symptoms, 
adverse effect of each intervention in participants of 
studies. 
    Risk of bias: we used the Cochrane risk of bias tool, 
including selection bias (random sequence generation, 
allocation concealment), performance bias (blinding of 
participants and personnel), detection bias (blinding of 
outcome assessment), attrition bias (incomplete outcome 
data), reporting bias (selective reporting) and other bias.24 
According to this tool, the methodological quality was 
judged on a three-degree scale "high", "low", "unclear”. 
Figure 2 shows the methodological quality graph. 
 

 
     

 

 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 

Figure1. Flowchart of study 
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Data analyze: in studies about vitamin D and vitamin E 
included in met-analysis. The mean and standard 
deviation of pain score in intervention and placebo 
groups were extracted. In studies which reported median 
and interquartile range, the mean and standard deviation 
was estimated.25 The score of pain intensity were 
extracted in standard range of VAS 0-10 in one scale with 
score 0-3 the score range transformed to standard range 
0-10.26 We calculated the mean difference with confidence 
interval 95% for primary dysmenorrhea outcome. 
   Because of heterogeneity (I2> 50%) the overall effect 
was calculated by random effect model. The STATA 
statistical software version 11 was used for the analysis. 
   

 
                                                                                                      

Figure 2. Methodological quality graph: review authors’ 
judgments about each methodological quality 

 
Results 
 

In this study, 16 clinical trials were included in a 
qualitative synthesis: out of 16 articles, with 1871 
participants, 4 articles were about Vitamin E, 3 were 
about Vitamin D, 2 were about Vitamin B1, 3 were about 
Zinc, one was about vitamin K, one was about Vitamin D 
and Calcium, one was about Calcium carbonate and 
Magnesium stearate and one was about Boron. Most 
studies have demonstrated a positive effect on reducing 
pain of primary dysmenorrhea; however, no adverse 
effect has been reported. The age range of the 
participants was 13-40 years. The evaluated studies are 
summarized in (Table 1). 
Risk of bias report 
    Random sequence generation was judged in 11 articles 
as ‘low risk’ and in 4 article ‘unclear risk’ and in Zangane 
et al.,27 study the random sequence generation was 
judged ‘high risk’ because of using the days of week 
method.  Allocation concealment was judged in 8 articles 
‘low risk’ and in 8 articles authors had not clearly 
described the allocation concealment methods. Blinding 
(performance bias) was judged as ‘low risk’ in 12 articles 
and ‘unclear risk’ in 4 articles as the blinding of the 
participants and personnel had not been adequately 
clarified. Blinding of outcome assessment was judged as 
‘low risk’ in 12 articles, but in 4 articles the authors had 
not clearly described the detection bias. Incomplete 
outcome data were judged as ‘low risk’ in 10 articles and 
‘unclear risk’, and in the remaining they were judged as 
‘high risk’ in Moini et al.,28 study more than 10% drop 

out rate in study group, Kashanian et al.,29 only 42 (from 
60)  participants in the intervention group and 52 (from 
60) of the control group completed the study. The 
dropout was 26 (from 120). In Moslemi’s et al., study30 
the dropout rate was 16%. Selective reporting was judged 
‘low risk’ in 7 articles and in 9 articles authors had not 
clearly described it. Other bias was judged ‘low risk’ in 
15 articles. 
The main result of the study reports is provided below: 
Vitamin D 
    The effect of vitamin D alone in three studies, and that 
of vitamin D and calcium together in another study were 
investigated in Lasco et al.,31  Moini et al.,28 and Zangane 
et al.,27 and the results suggested their positive effects on 
dysmenorrhea pain management. Lasco et al., and 
Zangane et al., studies were included in meta-analysis, 
but in Moini et al., study the participants had vitamin D 
deficiency and this study had a different population, so it 
was not included in the analysis. The result showed that  
in one month after the intervention, there was not a 
significant mean decrease in pain score for the vitamin D 
intervention group compared to placebo (standardized 
mean difference -0.5, 95% CI: -1.6 to 0.6, P = 0.36).   
 However,  two months after the intervention, there was 
a significant mean decrease in pain score for the vitamin 
D intervention group compared to placebo (standardized 
mean difference -1.02, 95% CI: -1.9 to – 0.14, P = 0.024).  
Calcium and Magnesium 
    In study by Zarei et al.,32 calcium was prescribed alone, 
and with vitamin D, and vitamin D level in blood was 
unknown, in which case the pain severity reduction was 
reported, but in vitamin D and calcium group, this 
decrease was significant; however, it was stated that this 
significant decrease might have been achieved by chance 
as lack of experimental information on calcium and 
vitamin D levels in blood was considered an important 
limitation of this study. In Mohammad Alizadeh 
Charandabi et al.,33 study on 63 students, calcium 
intervention, combined calcium- magnesium intervention 
and placebo were compared and the results showed that  
combined calcium- magnesium had better outcome than 
calcium intervention with mean difference  -1.1 (-1.4 to -
0.8). 
Vitamin E 
    About 26.6% of the studies in this review article were 
about the positive effects of vitamin E on alleviation of 
primary dysmenorrhea pain. In Ziaei’s et al., study34 100 
IU of vitamin E per day was used for 5 days in a cycle up 
to 2 cycles and in another study by Ziaei et al.,35 200 IU 
per day was used for 2 cycles. In Moslemi’s et al., study30 

400 IU of vitamin E per day was used for the first 3 days 
after the onset of the cycle for 2 cycles and in a study by 
Kashanian et al.,29 400 IU was prescribed for the first two 
days of period for 4 cycles. All studies showed a 
significant reduction in pain severity in the intervention 
group. The result showed that one month after the 
intervention, there was not a significant mean decrease in 
pain score for the vitamin E intervention group 
compared to placebo (standardized mean difference -
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Table1. The characterize of included studies 
 

Author 

 

Method Subjects Intervention Measure Outcome Adverse 

effects 

Wade et al.,41 DBRCT 80 chinese women 

aged 14–25 years 

Group1: single injection of vitamin K3 

Group 2:vitamin K3 acupuncture point 

injection  

Control group: Saline in spleen 6 

NRS The mean pain decreased by 4.9 points (P<0.001) in the group A and 4.7 points (P<0.001) in the group B  and 6.6 point 

decrease in pain an acupuncture point injection of vitamin K3 in SP6. Mean difference: a vs B:-0.708, A vs standard: 1.113,  

B vs standard: 1.821. In all groups the menstrual distress post treatment was reduced 

Mild dis- 

comfort at the 

injection site 

Moini et al.,28 DBRCT 50 women  aged 

18–30 years with 

vit d deficiency 

50 000 IU oral vit D / once per week 

Control group: Placebo 

VAS After eight weeks of treatment , pain severity decreased significantly in treatment group (P<0.001)  

Two month after intervention, number of NSAID intake in intervention group significantly decreased  [0.91 (1.08) in Vit D 

versus 2.11 (1.08) in placebo] 

Was not 

reported 

Zarei et al.,32 Randomized 

placebo-

controlled 

trial 

85 students with  

18 to 32 years 

Group1: one tablet/day of 1000mg 

calcium15000 IU vitamin D3 

Group2:calcium-alone1000 mg 

Control group: Placebo 

VAS The mean pain severity was lower in the both calcium-vitamin D  (-0.7, 95% CI -1.6 to 0.3) and calcium-alone (-1.6, CI95% 

-2.6 to -0.6), but the difference was statistically significant only in the calcium-alone  group, there were no significant 

differences were found between calcium-vitamin D vs. placebo (-7.7, -32.0 to 16.7), there was an increase in mean of 

physical health and mental health in calcium-vitamin D group (mean difference 3.3 and 7.1, respectively), calcium-alone 

group (6.7 and 9.9), and only a slight change in the placebo group . 

Constipation 

and headache 

Zangene et al.,27 DBRCT 54 girl18-30 years A single dose of 300,000 IU of  

vitamin D was prescribed 5 days 

before the beginning of menstruation, 

for three consecutive cycles 

Control group: Placebo 

VAS  At first, pain severity was high in both groups, and then it decreased in the first months. In placebo group, pain severity did 

not decrease in the second and third months, but it increased. Though pain severity decreased in the second and third months 

in the group of Vitamin D. Mefnamic acid intake in intervention group was 40% and in placebo group was 62.1% (P=0.09). 

Was not 

reported 

Lasco et al.,31 DBRCT 40 italian women 

18 to 40 years 

20 women received a single oral dose 

of cholecalciferol (300 000 IU/1mL) .5 

days before the putative beginning of 

their next menstrual cycle 

 Control group: Placebo 

VAS There were significant reduction of pain in the vitamin D group compared with the placebo group (P<0.001). The 

intervention groups don’t use NSAIDS but in the placebo group at least one NSAID use in 40% of women. 

Was not 

reported 

Hosseinlou et 

al.,40 

DBRCT 240 female 

student 13 to18 

years 

1)Vit B1 (100 mg/day)  

2) Fish oil pearl 500 ,mg/day  

3)Vit B1 100 mg/day and fish oil pearl 

500 mg/day 

Control group: Placebo 

VAS In all three experimental groups (vitamin B1, fish oil, combination therapy) severity of pain significantly reduced (P<0.001) 

versus control group (p=0.79). In all experimental groups pain duration reduce (P<0.05) versus the control group (p=0.32). 

Was not 

reported 

Kashania et 

al.,29 

DBRCT 94 women 18-

25years 

400 IU/day of vitamin E was 

prescribed starting 2 days before the 

beginning of menstruation and 

continuing for a total of 5 days, for 2 

consecutive cycles,  

Control group: Placebo 

VAS Pain severity during the first and second months of treatment with vitamin E and placebo was lower than the pain severity 

before treatment (P<0.05). The pain reduction in second month in study group is greater than other group. 

Was not 

reported 

Moslemi et 

al.,30 

Single blind 

placebo-

controlled 

trial 

65 single 

female students 

who suffered from 

primary 

dysmenorrhea 

1) The 100-unit vitamin E capsules 

every 6 h for 3 days after their 

menstruation started for 2 consecutive 

menstrual cycles.  

2) 46 mg fennel 

Control group: Placebo 

MDSC In the fennel extract group and vitamin E group, the pain severity was lower compare to before treatment (P<0.001) 

reduction was greater in fennel extract group (P<0.019). 

Was not 

reported 

Ziaei et al.,34 Randomized 

placebo-

controlled 

trial 

100 girls aged 16–

18 years 

Vit E 100 IU (5 tablets a day for 5days; 

two days before and 3 days after the 

beginning of menstruation). 

Control group: Placebo 

VAS The pain severity in the two groups (treatment and control groups) was reduced after treatment, but the reduction was 

greater in the group treated with vitamin E (P<0.05). 

Was not 

reported 
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Table1. (Continued) The characterize of included studies 

Author 

 

Method Subjects Intervention Measure Outcome Adverse effects 

Ziaei et al.,35 DBRCT 278 girls 

aged 15–17 

years 

vitamin E 200 units twice a day, beginning 

2days before the start of menstruation and 

continued the first 3 days of bleeding 

Control group: Placebo 

VAS There were statistically significant reductions in pain score in both groups at 2 and 4 months but the reduction was 

significantly greater in the vitamin E group than other group (P< 0.001). Reduction in pain duration and menstrual 

blood loss in intervention group significantly greater than placebo (P<0.05). 

 

Without adverse 

effects 

Zekavat et al.,36  DBRCT 120 females 

aged 14–18 

years 

50 mg/day zinc beginning on the first day of 

menses and continuing until three days prior to 

the end of menses. 

Control group: Placebo 

VAS In the first month there was no significant difference in pain severity between the groups (P = 0.497). In the second 

and third month, pain severity and duration in the zinc group were lower than the other group (P <0.001). After 

intervention reduction in pain duration in intervention group significantly greater than placebo (P<0.05). 

Without adverse 

effects 

Teimoori et al.,38 DBRCT 200 

participants  

18–26 years 

Zinc sulfate capsules 220 mg once daily and 

mefenamic acid capsules 250 mg 3times daily 

Control group: Placebo 

VAS The difference in pain levels before and after treatment in the intervention group was 4.1(2.8), and in the control 

group was 2.9(1.7) (P > 0.050).  

Was not reported 

Kashefi et al.,37 Randomized 

placebo-

controlled trial 

137 students 

15-18 years 

220 mg zinc sulfatefor 4 days, from the day 

before the commencement of menstruation to 

the third day of their menstrual bleeding 

Control group: Placebo 

PVAS Compared with the placebo group, participants receiving zinc sulfate reported more reduction of pain (P<0.05). In 

zinc group mean pain score before intervention was 8.01 and first month 6.18, two month after intervention was 

3.12. 

Diarrhea, 

headache, and 

heartburn 

Zafari et al.,39 Clinical trial 152 girls 18 

to 22 years 

100 mg/day vitamin B1 during the luteal phase 

Control group: 400 mg ibuprofen when their 

pain started  

MDSC In the first month after intervention there was no difference between the severity of pain in the two groups (P 

=0.414), but there was difference in the second and third months (P < 0.001). 

Was not reported 

Charandabi 

Mohammad-

Alizadeh et al.,33 

DBRCT 63 student 

18-21 years 

Group1: 600 mg calcium carbonate and 300 mg 

magnesium stearate  

Group2:600 mg calcium carbonate 

Control group: placebo 

VAS The outcomes in calcium- magnesium and calcium alone groups had better than the placebo group in pain severity, 

pain relief and rest length. In pain relief and rest length the calcium-magnesium group had significantly better 

outcomes than the calcium group but not in the Ibuprofen group.   

Without adverse 

effects 

Nikkhah et al.,41 Triple-blind 

randomized 

clinical trial 

113 

university 

students 18-

25 years 

10 mg/day Boron from 2 days before the 

menstrual flow until its third day 

Control group: placebo 

VAS After the intervention, the severity and duration of pain were significantly lower in the treatment group than 

placebo group (P < 0.05).  

Without major side 

effects 

 

DBRCT: Double-Blind Placebo-Controlled Randomized Clinical Trials, VAS: Visual Analogue Scale, NRS: Numeric Rating Scale, PVAS: pain visual analog scale, MDSC: multi-dimensional speech criteria
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0.07, 95% CI: -0.42 to -0.29, P = 0.718). 
    Two months into the intervention, however, there was 
a significant mean decrease in the pain score for the 
vitamin E intervention group compared to placebo group 
(standardized mean difference -0.47,95% CI:-0.74 to -0.2, 
P = 0.001). 
Zinc 
In this study, 3 clinical trials were included, 
administration of zinc micronutrient also significantly 
reduced dysmenorrhea. In a study by Zekavat et al.,36 50 
mg/day zinc was used on the first 3 days for 3 cycles and 
in the study by Kashefi et al.,37 220 mg zinc (3 times a day 
to 4 days) was used for 2 months, and in Teimoori et al.,’s 
study38 250 mg/day zinc and Mefenamic acid capsules 
(250) were administered for 3 menstrual cycles. Since 
mefenamic acid was used with zinc as a pain killer in 
Teimoori et al.,’s study, the synergic effect of mefenamic 
acid may illustrate a significant reduction of pain 
severity.   
     Although pain alleviation was significant in the 
second month in Kashefi’s et al., study, it wasn’t 
significant between the treatment and placebo groups 
during the first month. In addition, the decrease in pain 
severity in the first month was not significant between 
the two groups in Zekavat’s et al., study but it was 
significant in the second and third months. Therefore, it 
seems that duration of administration is important in this 
case. 
Vitamin B1 
    Another micronutrient studied in this research was 
vitamin B1, which was investigated in two clinical trials. 
In a study by Zafari et al., 39 vitamin B1 was compared 
with ibuprofen and it was reported that there was no 
significant difference in pain reduction between the two 
groups, but due to its poor side effects, use of vitamin B1 
was recommended. In a study by Hosseinlou et al.,40 
vitamin B1 group alone, fish-oil capsule group, mix of 
vitamin B1 and fish oil group finally all three groups 
were compared with placebo group and it was reported 
that there was a significant reduction in pain severity for 
all treatment groups. 
Vitamin k 
In one clinical trial, injection of vitamin K3 in SP6 caused 
a significant reduction in the severity of dysmenorrhea 
pain (decrease from 8.0 to 1.5, P<0.001) in the saline 
injection group (from 7.9 to 3.0, P<0.001) in the vitamin 
K3 muscle injection group (decrease from 8.0 to 3.3, 
P<0.001).41  
Boron 

Boron was one of the nutrients that was studied only in 
one clinical trial on primary dysmenorrhea in which a 
significant decrease in the severity and duration of pain 
in the treatment group was observed.42 
 

Discussion 
 

The results of current study indicated the effectiveness of 
various types of micronutrients [vitamins (K, D, B1, and 
E) and minerals (calcium, magnesium, zinc sulfate and 
boron)] on alleviation of the severity of primary 

dysmenorrhea pain. In this study, the largest number of 
articles on the vitamin group related to vitamin E (25%) 
and to zinc in the minerals group. The results of a 
systematic study by Cochran showed that no strong 
evidence existed on the effectiveness of a variety of 
dietary supplements herbal and non-herbal (fish oil, 
melatonin, vitamins B1 and E, and Zinc sulfate) for 
improvement of dysmenorrhea pain.43 

    The results of our study showed that two months after 
vitamin D intervention brought about more tangible 
effect on pain severity than one month after intervention. 
In a review study by Wu et al., the results indicated that 
vitamin D supplement effectively alleviated the severity 
of chronic pain.44 This micronutrient may be effective in 
reducing the severity of pain through this mechanism: 
Vitamin D receptor plays a major role in regulating 
steroid hormones in the female reproductive system.45    
    The function of biologically active form of vitamin D, 
called 1, 25-dihydroxyvitamin D, in endometrium causes 
a reduction in the synthesis of prostaglandins by 
suppressing cyclooxygenase 2 expressions. Furthermore, 
elevated inactivation of prostaglandin also has anti-
inflammatory effects through up-regulating 15- 
hydroxyprostaglandin dehydrogenase.46 However, given 
the inconsistency of the studies, it seems that clinical 
trials with a large sample size are needed to investigate 
administration of vitamin D in women with normal 
levels of vitamin D who suffer from primary 
dysmenorrhea to have strong evidence indicating the 
therapeutic effects of this micronutrient on primary 
dysmenorrhea. In addition, as the optimal level of 
vitamin D is different in various disorders, it is 
recommended that the cut-off point for vitamin D level 
should be specified to be effective in improvement of 
dysmenorrhea, because if administration of this vitamin 
leads to its excessive amounts in blood, toxicity develops 
and causes abnormal level of steroid hormones,45 and 
other disrupted parameters in blood.47 

    The result of our study showed that two months after 
vitamin E intervention had more effect on pain severity 
than one month after intervention. The results of a meta-
analysis by Kharaghani et al., in three studies also 
showed that vitamin E reduces dysmenorrhea pain to 
7%.48 The mechanism of action for vitamin E can be due 
to its antioxidant effect which reduces arachidonic acid 
release and thereby reduces its conversion to pain-
inducing prostaglandins.49 Additionally, it is known to 
have anti-inflammatory properties by acting on the 
enzymes and proteins of inflammatory pathways.50,51   
Considering the large sample size and appropriate 
methodology in the above studies, it is possible to talk 
more confidently about the effectiveness of this vitamin 
in relieving pain in dysmenorrhea. However, in order to 
confirm its safe therapeutic effect and to determine its 
standard therapeutic dose, more evidence is needed. 
    The results of case-series by Eby showed that zinc 
consumption reduces dysmenorrhea and uterine 
cramps,52 which are consistent with the results of the 
current study. There are various hypotheses about the 
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effectiveness of zinc in dysmenorrhea. Zinc reduces 
production of prostaglandins,52 and inhibits 
prostaglandin- and leukotriene-dependent metabolisms 
which induces dysmenorrhea53,54 and consequently, 
alleviates uterine cramps. In many cases, dysmenorrhea 
pain and discomfort are due to generation of oxygen free 
radicals. There is an enzyme that deactivates superoxide 
free radicals, which are present in the uterus. Zinc has 
antioxidant and anti-inflammatory properties55 and its 
use can control the inflammation associated with 
dysmenorrhea and increase blood flow in the uterine 
arteries.56 However, in general, due to heterogeneity of 
the studies, it is not possible to confirm the analgesic 
effects of this micronutrient. 
    Also, the results of the current review study 
demonstrated that calcium micronutrient alone and 
together with magnesium33 and also with vitamin D (in 
another study) can reduce dysmenorrhea. Calcium is a 
stabilizing agent and regulates the ability of muscular 
cells to respond to neural stimuli. High blood calcium 
leads to a reduction in the excitability of nerves and 
muscles, and its reverse state reduces spasm and muscle 
contraction.57 The results obtained by Thys-Jacobs et al., 
showed that serum calcium levels were reduced in the 
last half of the luteal phase and in menstrual bleeding.58 

    In another clinical trial, the administration of 4 mg of 
K3 caused a significant reduction in the severity of 
dysmenorrhea pain.41 Boron was one of the nutrients that 
was studied only in one clinical trial on primary 
dysmenorrhea in which a significant decrease in the 
severity and duration of pain in the treatment group was 
observed.42 As little is known about vitamins K and B1, 
calcium, magnesium and boron, more studies are needed 
to shed light on their effectiveness. 
    In general, several review studies have examined the 
effects of different methods such as massage therapy, 
acupuncture, medicinal herbs and Nonsteroidal anti-
inflammatory drugs like ibuprofen and mefenamic  acid  
on the severity of primary dysmenorrhea.59-62 But the 
important point in our study which examined the 
effectiveness of micro-nutrients in primary 
dysmenorrhea is that in various studies, micronutrients 
had been prescribed along with or without the 
conventional treatment of dysmenorrhea (NSAIDs).    
    Moreover, the administered doses of different types of 
micronutrients and the duration of their administration 
in different menstrual cycles, as well as lack of 
information on whether the subjects in the studies had 
normal levels of the respective micronutrient or not, did 
not allow a comparison of pain severity reduction by 
each single micronutrient. However, despite weak 
evidence, our studies suggest that there is a potential 
effect of nutrients on dysmenorrhea. But more studies are 
needed to confirm the effectiveness of various types of 
micronutrients. One of the strengths of this study is that 
the effectiveness of a large variety of micronutrients on 
primary dysmenorrhea has been examined. 
     One of the limitations of this study was that due to the 
very limited number of studies on vitamins and minerals 

and the heterogeneity of studies, it was not possible to 
perform a meta-analysis. Another limitation of the study 
was that Gray literature was not searched because there 
was no access to all of these documents worldwide. 
Therefore, it is suggested that other studies should be 
conducted to examine such documentation. A similar 
review study is recommended on the effect of 
micronutrients on the treatment of secondary 
dysmenorrhea. 
 

Conclusion 
 

In spite of poor evidence, the studies examined in this 
review article indicate that there are potential effects of 
micronutrients on reducing the pain severity of primary 
dysmenorrhea. But more studies are needed to confirm 
the safety and effectiveness of various types of 
micronutrients and for determine the optimal dose of 
micronutrients. 
 

Acknowledgments 
 

This study is related to the project No: 1396/34253 from 
Student Research Committee, Shahid Beheshti University 
of Medical Sciences, Tehran, Iran. We also appreciate the 
“Student Research Committee” and “Research & 
Technology Chancellor” in Shahid Beheshti University of 
Medical Sciences for their financial support of this study. 
 

Ethical issues 
 

None to be declared. 

 
Conflict of interest 
 

The authors declare no conflict of interest in this study. 
 

Research Highlights 

There are various pharmacological treatments for 
primary dysmenorrhea, but these treatments have 
some side effects. On the other hand now, poor diet 
and lifestyle lead to micronutrient deficiency in 
women, which a key role in menstrual cycle disorders 
in women. 

  
This study reviews the potential effects of 
micronutrients on reducing the pain severity in 
primary dysmenorrhea. 
 

Author’s contributions 
 

MSG and GO contributed to the study design; MSGZK, 
FRF, VG and GO contributed to the execution and 
analysis; MSG, MA and ZK contributed to manuscript 
drafting and all authors contributed to the critical 
discussion and approval of final version of the 
manuscript. 
 

References 
 

1. Ju H, Jones M, Mishra G. The prevalence and risk factors 

of Dysmenorrhea. Epidemiologic Reviews 2013; 36 (1): 



Saei Ghare Naz et al., 

54 | Journal of Caring Sciences, March 2020; 9 (1): 47-56  

104-13. doi:10.1093/epirev/mxt009. 

2. Kharaghani R, Damghanian M. The prevalence of 

Dysmenorrhea in Iran: a systematic review and meta-

analysis. Iran Red Crescent Med J 2017 ; 19 (3): e40856. 

doi: 10.5812/ircmj.40856. 

3. Harada T. Dysmenorrhea and endometriosis in young 

women. Yonago Acta Med 2013; 56 (4): 81. 

4. Iacovides S, Avidon I, Baker FC. What we know about 

primary dysmenorrhea today: a critical review. Hum 

Reprod Update 2015; 21 (6): 762-78. doi: 10.1093/humupd 

/dmv03. 

5. Latthe P, Latthe M, Say L, Gülmezoglu M, Khan KS. 

WHO systematic review of prevalence of chronic pelvic 

pain: a neglected reproductive health morbidity. BMC 

Public Health 2006; 6 (1): 177. doi: 10.1186/1471-2458-6-

177. 

6. Akiyama S, Tanaka E, Cristeau O, Onishi Y, Osuga Y. 

Evaluation of the treatment patterns and economic burden 

of dysmenorrhea in Japanese women, using a claims 

database. Clinicoecon Outcomes Res 2017; 9: 295. doi: 

10.2147/CEOR.S127760. 

7. Fernández-Martínez E, Onieva-Zafra MD, Parra-Fernández 

ML. The impact of dysmenorrhea on quality of life among 

spanish female university students. Int J Environ Res 

Public Health. 2019;16 (5): 713. doi:10.3390 /ijerph 

16050713. 

8. Yesuf TA, Eshete NA, Sisay EA. Dysmenorrhea among 

university health science students, northern Ethiopia: 

Impact and associated factors. International Journal of 

Reproductive Medicine 2018; (2018):1-4. doi:10.1155 

/2018/ 9730328. 

9. Woosley JA, Lichstein KL. Dysmenorrhea, the menstrual 

cycle, and sleep. Behav Med 2014; 40 (1): 14-21. doi: 

10.1080/08964289.2013.829020. 

10. Sahin S, Ozdemir K, Unsal A, Arslan R. Review of 

frequency of dysmenorrhea and some associated factors 

and evaluation of the relationship between dysmenorrhea 

and sleep quality in university students. Gynecol Obstet 

Invest 2014;78 (3): 179-85. doi: 10.1159/000363743. 

11. Sahin N, Kasap B, Kirli U, Yeniceri N, Topal Y. 

Assessment of anxiety-depression levels and perceptions of 

quality of life in adolescents with dysmenorrhea. Reprod 

Health 2018; 15 (1): 13. doi:10.1186/s12978-018-0453-3  

12. Dorn LD, Negriff S, Huang B, Pabst S, Hillman J, 

Braverman P, et al. Menstrual symptoms in adolescent 

girls: association with smoking, depressive symptoms, and 

anxiety. J Adolesc Health 2009; 44 (3): 237-43. doi: 

10.1016/j.jadohealth.2008.07.018. 

13. Lee H, Choi T-Y, Myung C-S, Lee MS. Herbal medicine 

Shaofu Zhuyu decoction for primary dysmenorrhea: a 

systematic review protocol. Systematic reviews 2016; 5 

(1): 9. doi:  10.1186/s13643-016-0185-9. 

14. Bernardi M, Lazzeri L, Perelli F, Reis FM, Petraglia F. 

Dysmenorrhea and related disorders. F1000Res 2017; 

6:1645. doi: 10.12688/f1000research .11682.1.  

15. Taylor HS, Pal L, Sell, E. Speroff's clinical gynecologic 

endocrinology and infertility. 9th ed. Philadelpheia: 

Lippincott Williams & Wilkins; 2019. 

16. Wong CL, Farquhar C, Roberts H, Proctor M. Oral 

contraceptive pill as treatment for primary dysmenorrhoea. 

Cochrane Database Syst Rev 2009; (4): CD002120. doi: 

10.1002/14651858.CD002120.pub3. 

17. Bailey RL, West Jr KP, Black RE. The epidemiology of 

global micronutrient deficiencies. Ann Nutr Metab 2015; 

66 (Suppl 2): 22-33. doi: 10.1159/000371618. 

18. Bartley KA, Underwood BA, Deckelbaum RJ. A life cycle 

micronutrient perspective for women's health. Am J Clin 

Nutr 2005; 81(5): 1188S-93S. doi: 10.1093/ajcn/81.5.1188 

19. Torheim LE, Arimond M. Diet quality, micronutrient 

intakes and economic vulnerability of women. 1st ed.  New 

York: Humana Press; 2013.  

20. Randhawa J, Mahajan K, Kaur M, Gupta A. Effect of 

dietary habits and socio-economic status on menstrual 

disorders among young females. American Journal of Bio 

Science 2016; 4. doi: 10.11648/j.ajbio.s.2016040301.14. 

21. Bajalan Z, Alimoradi Z, Moafi F. Nutrition as a potential 

factor of primary dysmenorrhea: a systematic review of 

observational studies. Gynecol Obstet Invest 2019; 84 (3): 

209-24. doi: 10.1159/000495408 

22. Hu FB. Dietary pattern analysis: a new direction in 

nutritional epidemiology. Curr Opin Lipidol 2002; 13 (1): 

3-9. doi: 10.1097/00041433-200202000-00002. 

23. Proctor M, Murphy PA. Herbal and dietary therapies for 

primary and secondary dysmenorrhoea. Cochrane Database 

Syst Rev 2001; (3): CD002124. doi: 10.1002/14651858. 

CD002124. 

24. Higgins JP, Altman DG, Gøtzsche PC, Jüni P, Moher D, 

Oxman AD, et al. The Cochrane Collaboration’s tool for 

assessing risk of bias in randomised trials. BMJ 2011; 

343:d5928. doi: 10.1136/bmj.d5928. 

25. Wan X, Wang W, Liu J, Tong T. Estimating the sample 

mean and standard deviation from the sample size, median, 

range and/or interquartile range. BMC Med Res Methodol 

2014;14 (1): 135. doi: 10.1186/1471-2288-14-135 

26. Fu R, Vandermeer BW, Shamliyan TA, O’Neil ME, Yazdi 

F, Fox SH, et al. Handling continuous outcomes in 

quantitative synthesis. Methods guide for effectiveness and 

comparative effectiveness reviews. 1st ed. US: Agency for 

Healthcare Research and Quality; 2013. 

27. Zangene M, Veisi F, Nankali A, Rezaei M, Ataee M. 

Evaluation of the effects of oral vitamin-D for pelvic pain 

reduction in primary dysmenorrhea. Iranian J Obstetrics, 

Gynecology and Infertility 2014; 16 (88): 14-20. (Persian) 

28. Moini A, Ebrahimi T, Shirzad N, Hosseini R, Radfar M, 

Bandarian F, et al. The effect of vitamin D on primary 

dysmenorrhea with vitamin D deficiency: a randomized 

double-blind controlled clinical trial. Gynecology 

Endocrinal 2016; 32 (6): 502-5. doi: 10.3109/09513590 

.2015.1136617 

29. Kashanian M, Lakeh MM, Ghasemi A, Noori S. Evaluation 

of the effect of vitamin E on pelvic pain reduction in 

women suffering from primary dysmenorrhea. J Reprod 

Med 2013; 58 (1-2): 34-8.  

30. Moslemi L, Bekhradi R, Moghaddam G. Comparative 

effect of fennel extract on the intensity of primary 

dysmenorrhea. African Journal of Pharmacy and 

Pharmacology 2012; 6 (29): 1770-3. doi: 10.5897/AJPP1 

2.356 

31. Lasco A, Catalano A, Benvenga S. Improvement of 

primary dysmenorrhea caused by a single oral dose of 

vitamin D: results of a randomized, double-blind, placebo-

controlled study. Arch Intern Med 2012; 172 (4): 366-7. 

doi: 10.1001/archinternmed.2011.715 

32. Zarei S, Mohammad-Alizadeh-Charandabi S, 

Mirghafourvand M, Javadzadeh Y, Effati-daryani F. 



 Effect of micronutrients on primary dysmenorrhea  

 

 Journal of Caring Sciences, March 2020; 9 (1): 47-56 |55 

Effects of calcium-vitamin D and calcium-alone on pain 

intensity and menstrual blood loss in women with primary 

dysmenorrhea: a randomized controlled trial. Pain Med 

2017; 18 (1): 3-13 doi: 10.1093/pm/pnw121. 

33. Mohammad-Alizadeh-Charandabi S, Mirghafourvand M, 

Nezamivand-Chegini S, Javadzadeh Y. Calcium with and 

without magnesium for primary dysmenorrhea: a double-

blind randomized placebo-controlled trial. International 

Journal of Womens Health and Reproduction Sciences 

2017; 5 (4): 332-8. doi: 10.15296/ijwhr.2017.56 

34. Ziaei S, Faghihzadeh S, Sohrabvand F, Lamyian M, 

Emamgholy T. A randomised placebo‐controlled trial to 

determine the effect of vitamin E in treatment of primary 

dysmenorrhoea. BJOG 2001; 108 (11): 1181-3. doi: 10.111 

1/j.1471-0528.2003.00279.x. 

35. Ziaei S, Zakeri M, Kazemnejad A. A randomised 

controlled trial of vitamin E in the treatment of primary 

dysmenorrhoea. BJOG 2005; 112 (1); 466-9. doi: 10.1111 

/j.1471-0528.2004.00495.x. 

36. Zekavat OR, Karimi MY, Amanat A, Alipour F. A 

randomised controlled trial of oral Zinc sulphate for 

primary dysmenorrhoea in adolescent females. Aust N Z J 

Obstet Gynaecol  2015; 55 (4): 369-73. doi: 10.1111/ajo. 

12367 

37. Kashefi F, Khajehei M, Tabatabaeichehr M, Alavinia M, 

Asili J. Comparison of the effect of ginger and zinc sulfate 

on primary dysmenorrhea: a placebo-controlled 

randomized trial. Pain Manag Nurs 2014; 15 (4): 826-33. 

doi: 10.1016/j.pmn.2013.09.001 

38. Teimoori B, Ghasemi M, Hoseini ZSA, Razavi M. The 

efficacy of zinc administration in the treatment of primary 

dysmenorrhea. Oman Medical Journal 2016; 31 (2): 107-11 

doi: 10.5001/omj.2016.21. 

39. Zafari M, Aghamohammady A, Tofighi M. Comparing the 

effect of vitamin B1 (vit. B1) and ibuberofen on the 

treatment of primary dysmenorrhea. Afr J Pharm 

Pharmacol 2011; 5 (7): 874-8. doi: 10.5897/AJPP11.197. 

40. Hosseinlou A, Alinejad V, Alinejad M, Aghakhani N. 

Effects of fish oil capsules and vitamin B1 tablets on 

duration and severity of dysmenorrhea in students of high 

school in Urmia-Iran. Glob J Health Sci 2014; 6 (7): 124-9. 

doi: 10.5539/gjhs.v6n7p124 

41. Wade C, Wang L, Zhao W, Cardini F, Kronenberg F, Gui 

S, et al. Acupuncture point injection treatment of primary 

dysmenorrhoea: a randomised, double blind, controlled 

study. BMJ Open 2016; 6 (1). doi:10.1136/bmjopen-2015-

008166 

42. Nikkhah S, Dolatian M, Naghii MR, Zaeri F, Taheri SM. 

Effects of boron supplementation on the severity and 

duration of pain in primary dysmenorrhea. Complement 

Ther Clin Pract 2015; 21 (2): 79-83. doi: 10.1016/j.ctcp 

.2015.03.005 

43. Pattanittum P, Kunyanone N, Brown J, Sangkomkamhang 

US, Barnes J, Seyfoddin V, et al. Dietary supplements for 

dysmenorrhoea. Cochrane Database Syst Rev 2016. 22(3) 

CD002124. doi: 10.1002/14651858.CD002124.pub2 

44. Wu Z, Malihi Z, Stewart AW, Lawes C, Scragg R. Effect 

of vitamin d supplementation on pain: a systematic review 

and meta-analysis. Pain Physician 2016; 19 (7): 415-27. 

45. Lerchbaum E, Obermayer-Pietsch B. Vitamin D and 

fertility: a systematic review. Eur J Endocrinol 2012; 166 

(5): 765-78. doi: 10.1530/E JE-11-0984 

46. Krishnan AV, Feldman D. Mechanisms of the anti-cancer 

and anti-inflammatory actions of vitamin D. Annu Rev 

Pharmacol Toxicol 2011; 51: 311-36. doi: 10.1146/annurev 

-phar mtox-010510-100611 

47. Özkan B, Hatun S, Bereket A. Vitamin D intoxication. 

Turk J Pediatr 2012; 54 (2): 93-8. 

48. Kharaghani R, Rahbari MM, Keramat A, 

Mirmohammadkhani M, Yallanghach M. The effect of 

vitamin E on ameliorating primary dysmenorrhea: a 

systematic review and meta‐analysis. Journal of Basic and 

Clinical Reproductive Sciences 2014; 3 (2):7 9-82. doi:10. 

4103/2278-960X.140037 

49. Malmstrom K, Kotey P, Cichanowitz N, Daniels S, 

Desjardins PJ. Analgesic efficacy of etoricoxib in primary 

dysmenorrhea: results of a randomized, controlled trial. 

Gynecol Obstet Invest 2003; 56 (2); 65-9. doi: 10.11 

59/000072735 

50. Singh U, Devaraj S, Jialal I. Vitamin E, oxidative stress, 

and inflammation. Annu Rev Nutr 2005; 25: 151-74. 

doi:10.1146/annu rev.nutr.24.012003.132446 

51. Azzi A, Gysin R, Kempná P, Munteanu A, Negis Y, 

Villacorta L, et al. Vitamin E mediates cell signaling and 

regulation of gene expression. Ann N Y Acad Sci 

2004;1031(1):86-95. doi:10.1196/annals.1331.009 

52. Eby GA. Zinc treatment prevents dysmenorrhea. Medical 

Hypotheses 2007; 69 (2): 297-301. doi: 10.1016/j. mehy. 

2006.12.009 

53. Harel Z. Dysmenorrhea in adolescents and young adults: 

etiology and management. J Pediatr Adolesc Gynecol 

2006; 19 (6) :363-71. doi: 10.1016/j.jpag.2006.09.001 

54. Hess SY, Lönnerdal B, Hotz C, Rivera JA, Brown KH. 

Recent advances in knowledge of Zinc nutrition and human 

health. Food Nutr Bull 2009; 30 (Suppl 1): 5-11. doi: 10. 

1177/15648265090301S102 

55. Goei G, Ralston J, Abraham G. Dietary patterns of patients 

with premenstrual tension. Journal of Applied Nutrition 

1982; 34 (1); 4-11. 

56. Prasad AS. Clinical, immunological, anti-inflammatory and 

antioxidant roles of Zinc. Experimental gerontology 2008; 

43 (5): 370-7. doi: 10.1016/j.exger.2007.10.013 

57. Balbi C, Musone R, Menditto A, Di Prisco L, Cassese E, 

D’Ajello M, et al. Influence of menstrual factors and 

dietary habits on menstrual pain in adolescence age. Eur J 

Obstet Gynecol Reprod Biol  2000; 91 (2): 143-8. doi: 

10.1016/s0301-2115(99)00277-8. 

58. Thys-Jacobs S, McMahon D, Bilezikian JP. Cyclical 

changes in calcium metabolism across the menstrual cycle 

in women with premenstrual dysphoric disorder. J Clin 

Endocrinol Metab 2007; 92 (8): 2952-9. doi: 10.1210 

/jc.2006-2726. 

59. Azima S, Bakhshayesh HR, Kaviani M, Abbasnia K, 

Sayadi M. Comparison of the effect of massage therapy 

and isometric exercises on primary dysmenorrhea: a 

randomized controlled clinical trial. J Pediatr Adolesc 

Gynecol 2015; 28 (6): 486-91. doi: 10.1016/j.jpag. 2015. 

02.003. 

60. Cho SH, Hwang EW. Acupuncture for primary 

dysmenorrhoea: a systematic review. BJOG 2010; 117 (5): 

509-21. doi: 10.1111/j.1471-0528.2010.02489.x 

61. Saei Gharenaz M, Ozgoli G. Effect of medicinal plants in 

the treatment of primary dysmenorrhea in Iran: a review 

article. Iranian J Obstetrics, Gynecology and Infertility 

2015; 18 (160): 14-31. (Persian) 

62. Marjoribanks J, Ayeleke RO, Farquhar C, Proctor M. 



Saei Ghare Naz et al., 

56 | Journal of Caring Sciences, March 2020; 9 (1): 47-56  

Nonsteroidal anti‐inflammatory drugs for dysmenorrhoea. 

Cochrane Database Syst Rev 2015; 7; CD001751. doi: 10. 

1002/14651858 .CD001751.pub3. 

 

 


