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Abstract 
Objective: Premenstrual syndrome and primary dysmenorrhea are 

common gynecological complaints that are associated with 

psychological disorders. There is increasing evidence for the 

neuroprotective properties of curcumin, a polyphenolic natural 

product. This study aimed to assess the effects of curcumin on 

sleep complications in women with premenstrual syndrome and 

dysmenorrhea.  

Materials and Methods: This triple-masked, placebo-controlled 

clinical trial comprised 124 patients with both premenstrual 

syndrome and dysmenorrhea. Participants were randomly assigned 

to curcumin (n=57) or control (n=60) groups. Each participant 

received one capsule containing either 500 mg of curcumin plus 

piperine or placebo, daily, from 7 days before until 3 days after 

menstruation for three consecutive menstrual cycles. Insomnia and 

sleepiness were assessed using standard questionnaires. 

Results: Scores for insomnia and daytime sleepiness were directly 

correlated with the Premenstrual Syndrome Screening Tool 

(PSST) score (p<0.05), but not with the visual analogue scale 

(VAS) score at baseline (p>0.05). There was a non-significant 

reduction in insomnia and sleepiness scores in both curcumin and 

placebo groups after the study intervention. Whilst, improvement 

rate of insomnia status, daytime sleepiness severity, short sleep 

duration and difficult sleep initiation was not statistically 

significant between the curcumin and placebo groups. 

Conclusion: Curcumin does not significantly affect sleep 

disorders in young women with premenstrual syndrome and 

dysmenorrhea.  
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Introduction 
A large proportion of women 

experience menstrual associated problems, 

such as dysmenorrhea and premenstrual 

syndrome (PMS) during their reproductive 

age (Bahrami et al., 2018c). PMS refers to 

the cyclic cluster of physical, 

psychological and emotional symptoms 

initiating at the end of luteal phase 

alleviating several days after menstruation. 

Primary dysmenorrhea (PD) is 

characterized by severe abdominal 

cramping, sometimes headache and leg 

ache, as well as gastrointestinal symptoms 

which are caused by elevations of 

prostaglandin levels during menstruation 

(Bahrami et al., 2019).  

Menstrual complications have 

significant adverse effects on emotional 

states, and consequently interfere with 

quality of life. Increasing evidence 

indicates the connection between sleep 

quality and menstrual patterns, particularly 

the effect of menstrual associated 

symptoms on sleep health (Ayadilord et 

al., 2020; Erbil and Yücesoy, 2020; Nam 

et al., 2017; Wang et al., 2016). Recently, 

it has been reported that poor sleep quality, 

short sleep duration and insomnia are 

related to the severity of PMS (Xing et al., 

2020). We have previously reported that 

PD women have a higher insomnia score, 

daytime dizziness and sleep apnea than 

those without it (Bahrami et al., 2017). 

On the other hand, disturbed sleep 

pattern not only has a negative impact on 

cognitive abilities, emotional function, and 

other daytime functioning process, but also 

deeply affects hormonal regulation (Alger 

et al., 2014). Neuroendocrine disturbances 

induced by mental distress predominantly 

sleep deprivation affect the action of the 

hypothalamic-pituitary-adrenal axis and so 

influence the menstrual cycle (Dorn et al., 

2009; Yu et al., 2017).  

There are few therapeutic options for 

the relief of PD or PMS symptoms. 

Psychological, anovulatory cycles, 

supplements, traditional and non-

pharmacological medicines have been used 

in the management of these symptoms 

(Bahrami et al., 2018b; Maharaj and 

Trevino, 2015; Vaghela et al., 2019). Due 

to the long-term side effects and costs of 

chemical agents, attention has been 

focused on the treatment through 

alternative medicines in recent years. 

Complementary and herbal medicines are 

widely used as an alternative to 

prescription medicines in the treatment of 

many medical situations i.e. PMS, 

menopausal signs and PD (Whelan et al., 

2009).  

Curcumin is the yellow active 

ingredient of the rhizomes of Curcuma 

longa which is extensively used as herbal 

medicine in different countries (Bahrami et 

al., 2018a; Parsamanesh et al., 2018). 

Curcumin is well known for its potent 

biologic and pharmacologic effects 

especially antioxidant, anti-inflammatory, 

antitumoral, immunomodulatory 

(Hatamipour et al., 2018), anti-aging 

(Abrahams et al., 2019), and 

neuroprotective (Motaghinejad et al., 

2017) properties.  

Although curcumin has been studied in 

diverse clinical settings, clinical trials 

assessing its effect on sleep-associated 

complaints are scarce and have been 

inconsistent (Maghbooli et al., 2019; 

Saberi-Karimian et al., 2021). As yet most 

of the investigations have evaluated the 

effects of curcumin on sleep in 

experimental animals. Curcumin prevents 

neuronal loss, memory impairment as well 

as structural and behavioral changes 

caused by chronic sleep deprivation in the 

rat brain by reducing oxidative stress 

(Erfanizadeh et al., 2020; Noorafshan et 

al., 2017a; Noorafshan et al., 2017b). 

Regarding the significant reported 

therapeutic effects of curcumin in previous 

studies and, the potential of using it as a 

cost-effective and available natural 

product, this study aimed to examine its 

potential as a natural compound for 

alleviation of psychological aspect of 

gynecological disorders especially sleep 

complications. Therefore, because of the 
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pleiotropic activities of curcumin such as 

its anti-inflammatory and antioxidant 

effects, we assessed the effects of 

curcumin supplement on sleep disorders in 

young women with PD and PMS. 

 

 

Materials and Methods 
Study design 

This randomized, triple-blind, placebo-

controlled trial, was approved by the 

Ethnic committee of Birjand University of 

Medical Sciences code: 

IR.BUMS.REC.1398.160), and registered 

at Iranian Registry of Clinical Trial (Trial 

ID: IRCT20191112045424N1 on 23 

January 2020; available at 

https://www.irct.ir). The study participants 

comprised 124 female students who lived 

in 4 distinct university dormitories in 

Birjand, in South-Eastern of Iran, from 

January 2020 to April 2020. Researcher, 

data collectors, patients, and statistical 

analysts were blinded to the group 

allocations of participants. and all 

participants signed written informed 

consent for study participation.  

The sample size was calculated using  

α= 0.05, β=0.2 and with a 95% confidence 

interval using a power calculation; it was 

estimated that at least 55 patients were 

needed for each arm, and the final sample 

size assuming drop-out rate was set as 62 

patients in each group (Ghayour Mobarhan 

et al., 2020). 

  
     

 
      

    
    

  

   ̅̅̅   ̅   
 

The inclusion criteria were age 18-24 

years, being single, having a negative 

history of gynecological disorders and any 

sensitivity to herbal agents, having menses 

on a regular base, with having both 

moderate to intense PD and PMS. Women 

who had any acute or chronic illness or 

were on any medications, were married or 

experienced stressful events during the 

intervention period, were excluded. 

PD and PMS were diagnosed by a 

gynecologist based on the results of the 

visual analogue scale (VAS) (Crichton, 

2001) and Premenstrual Syndrome 

Screening Tool (PSST) (Steiner et al., 

2003), respectively as described previously 

(Ayadilord et al., 2020).  

Women who complied with the 

inclusion criteria and agreed to trial 

participation, were registered to the study 

and were randomized to the two groups. 

Masking of the group allocation was 

continued until the final analyses were 

performed and all was conducted by a 

specialist nurse at the clinic. 

 

Intervention 

Participants were randomly allocated 

(1:1 ratio) to the curcumin or control group 

and assigned to take the curcumin (n=62) 

or placebo (n=62). Curcumin group 

received (Curcumin plus 5 mg piperine; 

C3 Complex, supplied by Sami Labs Ltd, 

Bangalore, India) at a daily dose of 500 

mg (Anand et al., 2007). The placebo 

capsules contained inert particles (500 mg 

lactose powder plus 5 mg piperine; Sami 

Labs Ltd, Bangalore, India). Curcumin and 

placebo capsules were coded as “A” or 

“B” by the pharmacy, were 

indistinguishable on appearance, size, and 

color and all investigators participated in 

the study were blinded to the allocation. A 

statistician prepared a randomized list 

using NCSS (statistical software) by the 

simple block randomization method 

regarding to CONSORT guidelines. The 

participants were given one capsule per 

day for 10 days (7 days before and until 3 

days after beginning of menstrual period) 

for 3 menstrual periods. Compliance and 

any probable side effects were followed 

during and after study in both groups. 

Treatment compliance was evaluated 

through volunteer-reported pill count and 

telephone follow-up.  

 

Insomnia assessment 

A valid and reliable Persian version of 

Insomnia Severity Index (ISI) as a self-

report instrument which measures severity 

of insomnia based on patient‟s own 

https://www.irct.ir/
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perception was used in this study (Yazdi et 

al., 2012). Each item is rated on a zero to 4 

point scale to provide a total score ranging 

from 0 to 28. Higher scores indicate a 

greater degree of insomnia (Ayadilord et 

al., 2020; Bastien et al., 2001). 

 

Daytime sleepiness assessment 

The Persian version of Epworth 

Sleepiness Scale (ESS) was employed to 

evaluate the participant's daytime 

sleepiness severity (Haghighi et al., 2013; 

Johns, 1993). This instructs participants to 

score their sleepiness during eight daily 

conditions from 0 to 3. The final scores 

range between 0 (no) to 24 (excessive 

daytime sleepiness).  

 

Short sleep duration and difficult sleep 

initiating 

Short sleep duration as well as difficult 

sleep initiating were assessed based on two 

questions associated with sleep during the 

previous month: (1) “Do you experience 

difficulty falling asleep at nights?” (2) 

“How often have you woken up hurried 

and have problem going back to sleep? 

Sleep duration was measured using this 

question: “how many hours of real 

nocturnal sleep do you get on weekdays? 

Short sleep duration was considered if a 

person slept < 5 hr/day once or more 

weekly. Difficult sleep beginning was set 

as having difficulties falling asleep in 30 

min once or more during a week 

(Cappuccio et al., 2008; Dj et al., 1989; 

Doi et al., 2000; Kurotani et al., 2015). 

 

Statistical analyses 

Statistical analysis was undertaken 

using SPSS 16 software. Kolmogorov–

Smirnov test was applied to assess the 

normality of data distribution. Descriptive 

data are expressed as mean±SD or median 

(interquartile range) or number (percent). 

Correlation between variables was 

assessed using Pearson or Spearman tests. 

Levene‟s test for the homogeneity of 

variances between the groups for all 

measures demonstrated that the variances 

were identical (p>0.05) for all variables. 

Independent sample T-tests or Mann-

Whitney test or Chi-square test were done 

to assess the differences in variables at 

baseline. Improvement rate is defined as 

number (percent) of participants whose 

“Moderate/Severe symptoms” improved to 

“Mild symptom” or from “Mild symptom” 

to “No problem status” or from 

“Moderate/Severe symptoms” to “No 

problem status”.  The significance of 

changes from pre- to post-intervention 

within the group was investigated using 

paired T-tests or Wilcoxon Signed-Ranks 

Test. The alpha level set significant at p 

value less than 0.05 in all analyses. 

ANCOVA test was applied to disclose any 

differences in two intervention groups at 

the end of trial with adjusting for baseline 

values.  
 

 

Results 

Out of one hundred and twenty-four 

participants who entered the trial, 117 

patients completed the follow-up (n=57 in 

curcumin group and n=60 in placebo 

group) and were included in the final 

analyses. Seven participants did not 

complete the study (Figure 1).  

At baseline, the total score of insomnia 

and daytime sleepiness in this population 

was significantly correlated with the PSST 

score (r=0.32, p<0.001; r=0.29, p<0.001, 

respectively), but not with the VAS score 

(r=0.12, p=0.09; r=0.01, p=0.85, 

respectively; Figure 2).  

There were no significant differences 

between the curcumin and placebo groups 

with respect to the age and BMI at baseline 

(p>0.05). Table 1 demonstrates the main 

parameters before and after intervention in 

the curcumin and placebo groups. No 

significant differences were detected 

between the two allocation groups 

corresponding to insomnia score, daytime 

sleepiness score, and nocturnal sleep hour 

at baseline (p>0.05).  
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Figure 1. CONSORT flow diagram of trial 

 

 

Within-group analysis showed a non-

significant reduction in insomnia score and 

sleepiness score (p>0.05), but significant 

increments in nocturnal sleep hour after 

curcumin supplementation (p<0.001). 

The insomnia score and sleepiness 

remained unaltered by the end of study, 

although nocturnal sleep hour significantly 

increased (p<0.001) in the placebo group. 

At the end of the follow-up, results of 

ANCOVA test using baseline values as 

covariates showed no statistically 

significant difference in the reduction of 

insomnia and sleepiness scores as well as 

increment in nocturnal sleep hour between 

the two arms (p>0.05; Table 1). 

However, the improvement rate 

regarding to insomnia status, daytime 

sleepiness severity, short sleep duration 

and difficult sleep initiation was not 

statistically significant between the 

curcumin and placebo groups (p>0.05; 

Table 2). 

A significant decrement was found in 

PSST score after the intervention in the 

curcumin (32.1±9.6 to 20.4±9.8, p<0.001; 

net changes: -11.7±13.4) and placebo 

groups (30.9±8.2 to 22.2±9.9, p<0.001; net 

changes: 8.6±9.7). There was no 

significant spearman‟s correlation between 

scores of ΔISI with ΔPSST and ΔVAS 

scores in either curcumin (r=-0.08, p=0.55; 

and r=-0.04, p=0.78, respectively) or 

placebo groups (r=0.1, p=0.45; and r=0.21, 

p=0.10, respectively). ΔESS score also 

was not correlated with ΔPSST and ΔVAS 

scores in the curcumin group (r=0.03, 

p=0.80; and r=-0.01, p=0.95, respectively) 

or the placebo group (r=-0.08, p=0.55; and 

r=-0.12, p=0.36, respectively). 
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Figure 2. Correlation coefficient between Insomnia Severity Index (ISI) and Epworth Sleepiness Scale (ESS) scores 

with PSST and VAS scores at baseline. 

 
Table 1. Comparison of main measures in the treatment groups before and after intervention 

 

Variables Measurement period Curcumin group Placebo group pa 

Insomnia (score) Before intervention 4.0(0.25-11.0) 6.0(0.25-11.5) 0.79 

After intervention 0.0(0.0-7.25) 2.0(0.0-8.5) 0.71 

pb 0.072 0.054  

Daytime sleepiness (score)  Before intervention 7.0(0.25-11.0) 7.0(0.25-11.0) 0.95 

After intervention 0.0(0.0-9.0) 0.0(0.0-8.0) 0.83 

pb 0.15 0.10  

Nocturnal sleep (hour) Before intervention 7.2±1.2 7.2±1.4 0.80 

After intervention 8.2±1.4 8.0±1.4 0.62 

pb <0.001 <0.001  

Values expressed as mean±SD (normally distributed variables) or median and interquartile range (non-normally 

distributed variables).
a
 p values indicate comparison between the groups by using independent sample t test 

(normally distributed variables) or Mann-Whitney (non-normally distributed variables) at baseline and ANCOVA 

test after treatment.
b 

p values indicate comparison within the groups by using paired-sample T test (normally 

distributed variables) or Wilcoxon test (non-normally distributed variables) 

  

Table 2. Effect of curcumin vs. placebo on the sleep complications improvement 
 

Variables Curcumin group Placebo group  

Before 

intervention 

After 

intervention 

Improved p value a Before 

intervention 

After 

intervention 

Improved p value a p 

value 

Insomnia status 

No 36(63.2) 43 (75.4) 

26.3% 0.15  

33(55.0) 42(70.0) 

31.0% 0.055  0.77 b 
Mild 15(26.3) 10(17.5) 18(30.0) 15(25.0) 

Moderate/

Severe 

6(10.5) 4(7.0) 
9(15.0) 3(5.0) 

Daytime 

sleepiness 

severity 

No 39(68.4) 46(80.7) 

24.6% 0.08  

41(68.3) 47(78.3) 

18.3% 0.14  0.52 b 
Mild/Mode
rate 

15(26.3) 10(17.5) 
15(25.0) 10(16.7) 

Severe 3(5.3) 1(1.8) 4(6.7) 3(5.0) 

Short sleep 
duration 

Yes 
3 (5.3) 2(3.5) 

33% 0.92  7 (11.7) 3(5.0) 42% 
0.41  0.63 b 

Difficult sleep 

initiation 
Yes 

16(28.1) 15(26.3) 
6% 0.87  23(38.3) 19(31.7) 13.0% 

0.21  0.73 b 

Data presented as number (percent)
a
 Comparison of before vs. after values in each group

 
(Wilcoxon test) 

b
 

Comparison of improvement rates between the groups
 
(Chi-square test) 
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Discussion 
This is the first clinical trial evaluating 

whether curcumin intervention can affect 

sleep-related complications in women 

suffering from PD and PMS. In the present 

study, after 3 consecutive menstrual cycle 

of treatment with curcumin, insomnia 

status, daytime sleepiness severity, short 

sleep duration, and difficult sleep initiation 

were not affected in patients with both 

PMS and PD.  

Insomnia and sleepiness are two 

common sleep disorders that affect a large 

percentage of the world‟s population 

(Morin et al., 2006; Young, 2004). 

Insomnia is the most prevalent sleep-

related complaint which is defined by 

waking up in the middle of the night and 

having trouble maintaining asleep 

(Pallesen et al., 2014). Daytime sleepiness, 

defined as a reduced capacity in 

maintaining a desirable level of 

wakefulness, has adverse consequence on 

individual‟s health and quality of life 

(Young, 2004). We found that the total 

score for insomnia and daytime sleepiness 

was positively correlated with severity of 

PMS symptoms as illustrated by PSST 

score. Consistent with our findings, in two 

other studies done among nursing and 

medical students, premenstrual syndrome 

scale score was positively correlated with 

the Pittsburgh sleep quality index score 

(Aşcı et al., 2015; Erbil and Yücesoy, 

2020). The menstrual phase is found to 

affect stage 2 sleep and REM sleep 

(Shechter et al., 2012). PMS women had 

lower response to melatonin in luteal phase 

of menstrual cycle versus the follicular 

phase; consequently deregulation of 

circadian rhythm alteration is responsible 

for the development of the psychological 

distress at the ending of luteal phase (Parry 

et al., 1996). Furthermore, higher levels of 

progesterone and lower levels of its 

metabolite, allopregnanolone, promote 

sleep complications in the luteal phase. In 

PMS women, in the luteal phase the 

amount of allopregnanolone decreases 

even further, which leads to elevated 

concentrations of gamma aminobutyric 

acid (GABA) because of an incapability to 

increase GABA mediated inhibition. 

Higher amounts of GABA possibly cause 

sleep disruptions in PMS women (Baker 

and Driver, 2007). 

There is little evidence on the effect of 

curcumin administration on PMS and PD 

symptoms. Dyawapur et al. have expressed 

that curcumin supplementation 

significantly reduce PD pain in adolescent 

girls (Dyawapur et al., 2018). In a study 

performed by Khayat et al. intervention 

with 200 mg/day curcumin alleviated the 

physical, behavioral and somatic 

symptoms of PMS in these patients 

(Khayat et al., 2015). Also, curcumin 

could improve the psychological-

associated problems of this syndrome, 

through increasing the serum levels of 

brain-derived neurotropic factor in cases 

with PMS (Fanaei et al., 2016). 

This investigation showed that 

curcumin supplementation has no 

remarkable effect on the total grade of 

insomnia, daytime sleepiness severity, 

short sleep duration, and difficult sleep 

initiation. Recently, Saberi-Karimian et al. 

reported that curcumin does not influence 

sleep duration in individuals with 

metabolic syndrome (Saberi-Karimian et 

al., 2021). Moreover, curcumin 

supplementation 200 mg/day for 2 months 

did not improve insomnia in patients with 

osteoarthritis (Belcaro et al., 2010). But 

other relevant studies showed that 

curcumin intake significantly improved the 

quality of sleep in patients with 

Parkinson‟s disease (Maghbooli et al., 

2019), type 2 diabetes, and cardiovascular 

diseases (Shafabakhsh et al., 2020a). This 

discrepancy might be because of the 

various study designs and patients, dosage 

and form of curcumin as well as length of 

the intervention. 

We observed significant increments in 

nocturnal sleep hour in both curcumin and 

placebo allocations. A so-named „placebo 

effect‟ (mental response which improves 

symptoms) might account for this finding 
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(De Craen et al., 1999). Piperine is an 

alkaloid which was added to the 

curcuminoids to enhance its oral 

bioavailability and enteric absorbency 

(Shoba₁ et al., 1998). Additionally, our 

placebo capsules also contained piperine 

as a bioactive alkaloid with possible other 

additional favorable effects such as anti-

inflammatory and anti-nociceptive 

characteristics (Bang et al., 2009; 

Srinivasan, 2007). Thus, these effects 

could also be reasons for nocturnal sleep 

duration increment in the placebo group. 

Oxidative stress and inflammation 

contribute to the etiology of menstrual pain 

and associated symptoms (Bahrami et al., 

2020; Frankel et al., 2021; Szmidt et al., 

2020), and they have been found to be 

complicated in sleep, while their definite 

effects are not understood yet (Gozal, 

2009; Mills et al., 2007). PMS and PD are 

risk factors for insufficient sleep. Also, the 

risk of menstrual associated symptoms is 

high in patients with sleep deprivation 

(Nam et al., 2017). Recently, positive 

association was reported between chronic 

inflammation and sleep disorders, 

indicating their aggravating relationship 

(Aricioglu and Cetin, 2020; Irwin, 2019). 

It has been suggested that antioxidants 

such as curcumin can improve symptoms 

of sleep disturbance by scavenging free 

radicals and thus mitigating inflammation 

(Shafabakhsh et al., 2020b). Moreover, the 

curcumin's antidepressant action has been 

shown to be due to regulating the release 

of dopamine and serotonin (Kulkarni and 

Dhir, 2010; Lopresti et al., 2012). 

Serotonin participates in the control of 

mood, sleep, cognitive abilities and sexual 

function in women (Martinowich and Lu, 

2008). Serotonin is also implicated in 

pathoetiology of PMS, particularly in 

initiation of mood and psychological 

manifestations (Marjoribanks et al., 2013; 

Wichianpitaya and Taneepanichskul, 

2013).  

This was a sub-study of our previous 

triple-blinded controlled trial on 

curcumin‟s effects on menstrual-associated 

symptoms in women with PMS and PD 

(Bahrami et al., 2021). Curcumin was safe 

and well tolerated in the current clinical 

trial. There was no report of severe side 

effects. There were only three cases 

reporting a rash and one case with 

worsening of PMS symptoms. This 

investigation was rigorously carried out 

and the strengths of the present study 

included its novelty, strict inclusion 

criteria, the use of a curcumin formulation 

with improved bioavailability, and a triple‐
blind, placebo‐controlled design. But this 

study has several limitations. First, self-

report questionnaires were applied to 

detect changes in sleep-related symptoms. 

Whereas this provides valid indices of 

clinical progress, such as 

polysomnography as reliable device, will 

support a more potent assessment of the 

clinical efficacy of curcumin. Second, it 

seems that 3 successive menstrual cycle 

supplementation of curcumin is not 

adequate time to affect the parameters 

evaluated in this trial. Moreover, we did 

not provide evidence about any 

interference or synergic effect between 

curcumin and piperine. Finally, the 

restricted age range and marital status 

abrogate generalizability of our findings to 

all premenopausal and/or married women 

with these characteristics. 

The most notable finding of the present 

study was that supplementation with 500 

mg/day curcumin did not attenuate the 

severity of insomnia, sleepiness, or other 

sleep-related problems in women suffering 

from PD and PMS. Larger and long-

duration clinical trials with differing 

dosage of curcumin are needed to provide 

more comprehensive data regarding 

curcumin intervention and sleep.  
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