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ABS TRACT  
 

BACKGROUND 

Dysmenorrhea is a very common and serious problem in women causing physical 

issues, mental issues and absence from social activities. Also, it is necessary to 

consider safety and side effects of new treatments. This study was designed to 

investigate the effect of curcumin (turmeric) capsule on severity and duration of 

dysmenorrhea. 

 

METHODS 

This study is a double blind randomized controlled clinical trial, conducted after 

obtaining informed consent form girls who were willing to participate in the study 

who complained of dysmenorrhea for the past 2 months. They were screened for two 

months and demographic questionnaire, menstrual characteristics, severity of 

dysmenorrhea were recorded. At the end of the two cycles, severity of their 

dysmenorrhea was marked by Verbal Multi-Dimensional Scoring, and those who had 

grade 2 dysmenorrhea based on the questionnaire enrolled to the study and were 

randomly assigned into two randomized blocks - curcumin group and placebo group. 

By considering 0.05 % type I error, Type II error β = 0.2 and the observed mean 

difference of 1.2 from a previous study, 37 subjects were included in each group. 

Intervention group curcumin containing 500 mg turmeric extract made by Karen 

Pharmaceutical Company with 2 capsules with food for the first three days of 

menstruation were used for two cycles and the placebo group consumed the drug 

capsule of the Shahid Beheshti University of Medical Sciences' School of Pharmacy 

containing 10 grams of corn starch, which appeared to be similar to the intervention 

group. The severity and duration of pain were recorded by visual analogue scale 

(VAS) by the students (self-report) before and 3 hours after the intervention in both 

successive cycles. Data analysis (descriptive and analytical) was performed using 

SPSS software version 16. 

 

RESULTS 

The mean of pain intensity score after intervention in the drug group was 4.6 ± 1.5 

and in the placebo group was 5.8 ± 1.82. The mean of pain duration before taking the 

pill in the drug group was 5.408 ± 3.001 and in the placebo group was 0.725 ± 0.04; 

also three hours after taking the pill in the drug group it was - 5.017 ± 2.294 and in 

the placebo group was 0.614 ± 0.99, which indicates a significant difference between 

the two groups in terms of severity and duration of pain (p < 0.001). 

 

CONCLUSIONS 

Curcumin is effective in reducing the pain caused by dysmenorrhea. It can be used as 

an herbal treatment to reduce the severity and duration of dysmenorrhea. 
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BACK GRO UND  
 

 

 

Primary dysmenorrhea is one of the most prevalent and 

important complaints of women in the reproductive age.1 In 

primary dysmenorrhea, pain usually begins a few hours before 

or just after menstruation and takes about 48 - 72 hours.2 75 

% of women experience dysmenorrhea during menstrual 

period; it usually begins before the age of 20,3 and almost three 

years after menarche.4 Its prevalence is about 72 % in Iran, 

and about 20 - 90 % in the world,5 and it is the reason of 15 % 

of girls referring to medical centers.6 Primary dysmenorrhea 

can be accompanied by nausea, vomiting, headache, fatigue, 

and backache.7 

The secretion of prostaglandins into the uterine tissue, 

especially in the anti-inflammatory mediators such as PGF2 

and PGE2 plays a major role in uterine contractions.8 Primary 

dysmenorrhea is one of the cost burdens on households,9 it is 

the main reason for absence from work and school, it results 

in a loss of 600 million hours of work and 2 billion dollars in 

each year.10 It has a negative impact on individual and social 

behaviours and is one of the main causes of disruption in the 

quality of life11 and it increases the burden of treatment 

costs.12 Among the effective factors, premature menarche, 

duration of menstrual bleeding, high stress levels, smoking, 

alcohol, being less than 20 years old, physical inactivity, and 

depression could be named.13 The main goal of the treatment 

is pain relief,14 in therapeutic procedures, oral contraceptives, 

non-steroidal anti-inflammatory drugs, calcium channel 

blockers, and progesterone are used.15 Surgery and 

complementary medicine are among other methods.16 The 

results of various studies on Satureja, Teucrium polium, 

thymes, and Echinophora platyloba in treating dysmenorrhea 

have determined that these herbal medicines have anti-

spasmodic agents (anti-prostaglandins).17 Among other 

medicinal herbs turmeric is known in the treatment of 

dysmenorrhea. Turmeric is an herbaceous and perennial plant 

and a member of ginger family,18 its main ingredient is cur 

cumin19 which is the reason for its yellow color. Turmeric is 

used as a substitute for steroid, natural anti-inflammatory, and 

antidepressant drugs and also to treat arthritis, reduce 

cholesterol, and heal wounds.20 The curcumin in turmeric 

applies its anti-inflammatory effects by inhibiting the 

synthesis of prostaglandins F2 & E2, nuclear factor (NF-KB), 

and cyclooxygenases.21 

Prevention and treatment of primary dysmenorrhea, 

screening, and prescription of complementary medicine are 

the duties of midwives, and according to the paragraph 2 of 

Midwifery Regulation passed,22 reducing treatment costs is 

through substitution of complementary medicine. Midwives 

are at the forefront of treatment and referral of patients. 

Investigation in this regard, due to the high prevalence of 

primary dysmenorrhea in Iran, the importance of relieving the 

pain, and reducing the costs and its economic and social 

burden, can be effective in decreasing the pain and absence 

from social activities as well as promoting the patients’ quality 

of life. 

 

 

 

ME TH OD S  
 

 

In this double blinded randomized controlled clinical trial, the 

researchers and subjects were not aware of the drug content. 

The research population is all female single students of Iran 

University of Medical Sciences with primary dysmenorrhea. 

After obtaining permission from the university Ethics 

Committee with the number IR. IUMS. FMD. REC. 1396. 

9411373008 on 09/18/2017 and obtaining letter of 

introduction from the Education Department and registration 

on the site of Iranian Registry of Clinical Trials no: 

IRCT20171031037146N1, by referring to the girls’ classes of 

Iran University of Medical Sciences, after obtaining the 

permission of the authorities, the study started after 

introduction and stating the study objectives to the students. 

The girls who had complained of dysmenorrhea intermittent 

cramping pain during menstruation concentrated in the lower 

abdomen, usually in the suprapubic area, sometimes 

manifesting as groin or back pain23 It starts at or before 

menstruation and is usually accompanied by nausea, vomiting, 

sweating, tachycardia, diarrhea, lethargy, dizziness, 

tenderness to the touch of the breast.24 And on the first or 

second day of menstruation, menstruation is more intense and 

usually lasts 48 - 72 hours25 in the past two months and were 

willing to participate in the study were invited. Data collection 

tools included a demographic information registration form 

for demographic and menstrual characteristics. In addition, 

the ruler was a visual pain that the subject marked according 

to the amount of pain and the marked point on the ruler from 

the beginning of the ruler in centimeters was equal to the 

numerical score of pain of the research unit. Visual pain 

questionnaire has been confirmed by26 the validity of these 

questionnaires. Cronbach's α method was used to determine 

the scientific reliability of data collection tools. The validity of 

the visual analog pain scale has been confirmed by and its 

reliability with Cronbach's alpha coefficient equal to 0.862. 

Visual analogue questionnaire. The validity of this 

questionnaire was confirmed by content validity and the tool 

scientific reliability through Cronbach’s alpha equal to 0.886. 

Validity and reliability of a multidimensional speech pain 

questionnaire in a study by Amiri Farahani28 and Andersch for 

definitive diagnosis of dysmenorrhea, demographic 

characteristics questionnaire, menstrual features, and severity 

of dysmenorrhea were given to students who complained of 

dysmenorrhea in the last two months. The subjects were 

screened for two months and after the end of two cycles they 

were asked to mark the intensity of their dysmenorrhea by 

Verbal Multi-Dimensional Scoring (VMDS).29 

In this system, the dysmenorrhea is divided into 4 degrees. 

Grade 0: No pain, grade 1: mild dysmenorrhea, in which a 

painkiller is rarely needed and it has no effect on physical 

activity, grade 2: moderate dysmenorrhea which affects the 

individual’s daily activities, but is relieved by a painkiller, and 

the third grade: severe dysmenorrhea, which rarely responds 

to painkillers, and there are some systemic symptoms 

observed such as nausea, vomiting, diarrhoea, and weakness. 

The researcher selected the subjects from those who had 

grade two and three dysmenorrhea according to the 

questionnaire. 
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Diagram 1. Investigation of the Effect of Curcumin (Turmeric) Capsule on the Severity and Duration of Dysmenorrhea 
 

The sample size was selected according to the study of 

Jaafarpour, 2015 et al., which investigated the effect of 

cinnamon on primary dysmenorrhea, standard deviation of 

VAS in placebo (capsule containing 400 mg Ibuprofen), TDS 

and intervention groups were obtained 1.9 and 1.6, 

respectively by considering the type I error α = 0.05, Type II 

error β = 0.2  and mean difference d = the minimum of the 

mean difference of VAS between the groups which showed a 

significant difference and was obtained 1.2 in the study. 

Therefore, thirty-seven individuals in each group were 

determined with a probability of 10 % drop in sample size 
 

n̂ =
(z

1−
α
2
+z1−β)

2

(σ1
2+σ2

2)

d2
≅ 37  

 
Z0.95 = 1.96 

Z0.8 = 0.84 

 

n=
(1.96+0.84)2(1.9+1.6)2

(1.2)2
≅ 37 

 

The informed consent form and demographic information 

were completed by the students. The inclusion criteria were 

symptoms of moderate and severe dysmenorrhea, 18 - 25 

years of age, regular menstrual cycle, primary dysmenorrhea, 

no chronic mental illnesses, and no allergy to turmeric. 

Exclusion criteria included abnormal haemorrhage during the 

study, use of oral contraceptive drugs, using pain sedatives 

and other non-drug procedures during the study, severe 

psychiatric stress during the study, and occurrence of any 

allergic reaction to the curcumin capsule during the study. 

The qualified subjects are fully described with the 

procedures. Early student by the VMDS questionnaire in terms 

of pain severity, the two groups were reassessed. Students 

were randomly included in-two in one of the two groups of A 

and B. After two months of qualifying students with the 

inclusion criteria and determining the list of students with 

dysmenorrhea, each student was given a number according to 

the list of eligible students participating in the study and 

provide a random list for two groups from Sealed Envelope 

site.30 We used the Sealed Envelope site to provide 

randomization list. A list of blocks size 4 with random 

sequence of groups within each block generate randomly and 
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saved to look up the treatment group for the given code. An 

eligible girls based on this random list, assigned to the control 

(placebo group) and intervention (curcumin group) groups. 
This study was tripple-blinded; participants, researchers, 

and data analysts were blind during the study and the study 

samples were identified by the researcher and statistician only 

with the code given based on the site randomization list. To 

ensure blinding the coded list of the participants left behind 

the study manager until the end of clinical evaluation and data 

analysis. Participants in both the intervention and control 

groups received quite similar capsules made by pharmacist of 

Shahid Beheshti University of Medical Sciences with labels A 

and B. Therefore, both the researchers and the participants 

were not aware of the interventions. In addition, the data 

analyst received the data with labels A and B for the treatment 

grouping variable. 
The researcher’s full name and telephone number was 

provided to the subjects to inform the researcher in case of a 

problem or any question. All the subjects were asked to record 

the duration and severity of pain in each cycle using the pain 

record checklist and the visual analogue of pain before and 

three hours after taking the medication (the peak effect of the 

drug is 3 hours and 30 minutes and the half-life of cur cumin is 

7 hours) to the first three days of menstruation (regarding the 

fact that most of the inflammatory mediators such as 

prostaglandins and leukotrienes are produced in the first 

three days of menstruation and the greatest pain is induced 

during this period). During the study the subjects were 

followed up by phone calls. The intervention group treated 

with curcumin capsule (turmeric extract, daily dose limit of 3 

g), each containing 500 mg of turmeric extract based on 5.47 

mg curcumin made by the Karen Pharmaceutical Company, 

with the license number of 1058067011726337 in the Food 

and Drug Administration, took 2 capsules with meal in the first 

3 days of menstruation for 2 months. During this period, the 

control group with the same condition received placebo 

capsules prepared by the pharmacist of Shahid Beheshti 

University of Medical Sciences. The placebo contained corn 

starch and had 10 grams of carbohydrates and it looked like 

the original drug. The drugs administration continued for two 

menstruation cycles and at the end of each cycle, the use of the 

medication and its effect on the symptom relief were assessed 

through a visual analogue questionnaire. The validity of this 

questionnaire was confirmed by content validity and the tool 

scientific reliability through Cronbach’s alpha equal to 0.886.31 

The mean of the symptoms severity of dysmenorrhea was 

compared one month after the intervention with the control 

group. The probable side effects of the drug were described 

and the subjects were asked to inform the researcher in case 

of any complications. 

 

 

S ta ti s ti cal  An aly si s  

Data were extracted and analysed by descriptive and 

analytical statistics using SPSS version 16. For normal 

distribution of data, the appropriate independent samples T-

test was used to compare mean response of pain severity and 

duration between two groups. To adjust these results of pain 

severity and duration based on the menstrual cycle and stage 

of the capsule consumption Generalized Estimable Equations 

(GEE) method was considered. A new method that considers 

correlation between repeated data is GEE. So, this method was 

used for analysing our study data.32 GEE models allow the 

dependent variable to have an abnormal distribution. In this 

method, the correlations of observations within an individual 

are modelled by assuming a hypothetical correlation 

structure. The parameter estimation efficiency is affected by 

the type of correlation structure. Therefore, to improve the 

parameter estimation efficiency, the GEE method was used, 

Chi square or fisher exact tests were used to compare 

distribution of qualitative variables between two groups. P 

values less than 0.05 were considered as significant. 

 

 
 

 

RES ULT S  
 

 

 

Out of 74 subjects, 37 received curcumin capsules and 37 

others received placebo capsules; finally, 74 subjects were 

analysed. Table 1 shows the distribution of different 

characteristics of the participants in both groups. 

As shown in Table 1, distribution of baseline variables was 

not statistically significant between two groups (p > 0.05). 

Table 2 displays the mean and standard deviation of pain 

severity and duration for both of the study groups. 

Results of independent samples t-test shown in Table 2, 

revealed that mean of the pain duration were statistically 

lower in drug group compared to the placebo group in each 

stage of the study (p < 0.001). Also, for the first cycle, 3 hours 

after consumption of placebo or drug pain severity was 

statistically lower in drug group compared to the placebo 

group (p = 0.004). While, before consumption for the first cycle 

the pain severity was not statistically different between two 

groups (p = 0.052). 

 
Variable Level Intervention Placebo  

P-Value 
  No. % No. % 

Age (year) 18 - 25 29 78.4 29 78.4 1.00 
Age (year) 25 - 35 8 21.6 8 21.6  

Education Level 
PhD 14 42.4 16 45.7  

Bachelor 
MA 

9 
7 

25.7 
21.2 

12 
9 

36.4 
25.7 

0.343 
Father’s 

Occupational Status Azad 16 43.2 13 35.1 0.403 

 
Clerk 

Retired 
Doctor 
Lower 

7 
11 
3 
3 

18.9 
29.7 
8.1 
8.1 

10 
9 
2 
0 

27 
24.3 
5.4 
0.0 

 

Economic Status 
Moderate 
and low 

Good 

23 
13 

63 / 9 
36.1 

21 
15 

56.8 
40.5 

0.721 

Menarche Age 
(Year) 

≥11 
11 - 13 

2 
21 

5.4 
56.8 

4 
15 

10.8 
40.5 

 
1 3 - 17 

≥17 
13 
1 

35.1 
2.7 

18 
0 

48.6 
0.0 

0.352 

The Start of 
Menstruation 

A week ago 
2 days ago 
1 – 3 day 

After 3 
days 

Variable 

1 
11 
22 
3 
0 

2.7 
29.7 
59.5 
8.1 
0.0 

0 
11 
24 
1 
1 

0.0 
29.7 
64.9 
2.7 
2.7 

0.683 

The Highest 
Distribution of 

Menstrual Time 

≥1 
1 – 2 day 

 ≤ 2 

9 
20 
8 

24.3 
54.1 
21.6 

6 
23 
8 

16.2 
62.2 
21.6 

0.668 

History of Not Using 
Herbal Medicines 

No 
Yes 

20 
16 

55.6 
44.4 

24 
13 

64.9 
35.1 

0.416 
Family History of 

Pain in the 
Menstrual Cycle 

Yes 
No 

39 
5 

85.3 
14.7 

27 
9 

75 
25 

0.282 

Table 1. Comparison of Distribution of Different Factors  
Between the Two at the Start of the Study 

 

In table 2 placebo and intervention are the names of two 

group columns, mean and SD for both group in the sun-column 

name, and finally row contains of variables name, therefor in 

the first row one can find the mean and SD for VAS provide for 

both groups. Results of GEE models are reported in table 3. 
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Variables 
Cycle Stage Placebo Drug P-

Value 
  Mean SD Mean SD  

VAS Pain 
Severity First Before consumption 6.4 1.72 5.7 1.52 0.052 

  3 hours after 
consumption 

5.8 1.82 4.6 1.50 0.004 
Pain Duration First Before consumption 31.5 18.00 10.6 15.23 < 0.001 

  
3 hours after 
consumption 

18.6 11.66 7.4 9.43 < 0.001 

Pain Duration Second Before consumption 30.2 21.17 12.00 22.39 < 0.001 
  3 hours after 

consumption 
16.9 11.85 9.9 18.26 < 0.001 

Table 2. Comparison Mean of the Two Groups,  
Pain Duration, and Severity 

 

Model Response Parameter Estimation St. E. 
95 % CI P-

Value Lower Upper 
Model 1 VAS Pain 

severity Group 0.98 0.35 1.67 7.66 0.006 
  Stage 0.76 0.16 0.43 1.08 < 0.001 

Model 2        
 Pain duration Group 14.39 3.2 8.12 20.67 < 0.001 
  Stage -0.16 1.77 -3.63 3.32 0.929 
  Cycle 8.01 1.27 5.52 10.50 < 0.001 

Table 3. Results of GEE Models for Pain Severity and Duration 
 

       As one can see in Table 3, in the model 1 pain severity will 

grow in placebo group compared with intervention group. In 

other words, after adjusting for stage (before and after of 

consumption) pain severity in placebo group is about one 

score more than intervention group (p = 0.006). Also, in the 

second model pain duration will grow about 15 minutes in the 

placebo group compared to the intervention group (p < 0.001). 

 

 
 

 

DI SCU S SI ON  
 

 

Considering the fact that general objective of the present study 

is to investigate the effect of curcumin (turmeric) capsule on 

the severity and duration of dysmenorrhea on the students of 

Iran University of Medical Sciences, associated studies related 

to the current study are compared. 

Lone et al. (2018) conducted a randomized clinical trial 

with the purpose of determining the role of turmeric on 

alveolar osteitis. All of the symptoms in group A (intervention) 

such as pain, swelling with mean and standard deviation of 

1.47 ± 0.30 and in group B (control) with a mean and standard 

deviation of 1.98 ± 0.49 (p ≤ 0.05) have decreased.33 

Kawasaki et al. (2017) also conducted a randomized 

clinical trial with the objective of investigating the effects of 

combination of curcumin and extracellular extracts of 

curcuma on inflammatory factors, emotional state, and liver 

enzymes of the subjects with moderate body mass index. 

Results indicated that curcumin reduces inflammatory 

factors.34 Daily et al. (2016) carried out a randomized clinical 

trial study to determine the effect of turmeric capsule 

(curcumin) on the reduction of arthritis symptoms in the 

elderly. Symptoms such as pain, sensitivity to touch, 

inflammation, and dryness of the joints have shown to 

decrease compared to routine treatments.35 

McFarlin et al. (2016) conducted a cross-sectional study to 

determine the effectiveness of curcumin capsules in reducing 

inflammation in a damaged muscle. The results indicated a 

decrease in the level of creatinine kinase, interleukin 8, and 

necrosis factor of alpha tumour in the curcumin group four 

days after receiving the drug in comparison with placebo (p ≤ 

0 / 05).36 

The results of a study by Nakagawa et al. (2014), with the 

objective to determine the short-term effectiveness of 

curcumin in the treatment of knee osteoarthritis, indicated 

that curcumin was more effective in soothing the pain 

associated with osteoarthritis than the placebo group.37 

Klawitter et al. (2012) conducted a study to investigate the 

effect of turmeric extract on the cells of damaged 

intervertebral discs. After 6, 18, and 30 hours, data analysis 

indicated that turmeric extract reduced the level of interleukin 

6 and MMP (P ≤ 0 / 005).38 

Hosseini et al. (2012) also examined the effect of turmeric 

powder diet on reducing the oxidative stress caused by heat 

stress in chickens. The results indicated that not changing in 

the levels of triglyceride and total cholesterol were due to 

experimental diets, but serum LDL amount in the group 

feeding with 0.4 % turmeric was lower compared to the main 

group. HDL level increased under the effect of turmeric 

powder in comparison with the main group and the level of 

glutathione peroxidase enzyme (GPx) in chickens fed with 

turmeric powder improved compared to the main group; 

however, it did not have a significant effect on the activity of 

superoxide dismutase (SOD).39 
Kalvandi, et al. (2014) conducted a study to compare the 

effects of herbal medicines Dracocephalum and Common sage 

on primary dysmenorrhea. The results of this study indicated 

that the mean intensity of menstrual pain before and after 

using these herbs decreased to 3.94 ± 2.07 and 3.24 ± 2.06 in 

the first and second periods respectively; additionally, the 

maximum duration of menstrual pain before consumption was 

1 to 6 hours, which decreased to less than 1 hour after 

treatment. The mean duration of bleeding before the use was 

1.61 ± 6.36 days which decreased to 1.49 ± 6.48 and 1.87 ± 

6.34 after the use in the first and second period respectively p 

≤ 0.05.10 

The results of a study by Kheirkhah et al. (2015), which 

aimed to investigate the effect of curcumin on the symptoms 

of premenstrual syndrome, indicated that the mean scores of 

PMS (Pre-Menstrual Syndrome) symptoms after 1, 2, and 3 

cycles of intervention were significantly different (p ≤ 

0.0001).40,41 

 

 
 

 

CONC LU S ION S  
 

 

 

According to the results of the present study, alongside the 

studies conducted in the world indicating the effectiveness of 

curcumin (turmeric) in the treatment of inflammatory and 

analgesic diseases, and due to the fact that significant side 

effects of oral intake of turmeric (curcumin) in the treatment 

of inflammatory diseases like osteoarthritis, etc. were not 

observed in various individuals of the society, this treatment 

can be recommended as an accessible, easy, and inexpensive 

method for most women in the society along with commonly 

used treatments. This will increase the choice of individuals in 

the treatment of dysmenorrhea and the side effect of existing 

chemical treatments can be eliminated. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jemds.com. 
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