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Abstract 

Research indicates that due to premenstrual symptoms, women experience 

disturbed interpersonal relationships, adverse emotional regulation, and 

markedly impaired quality of sleep. The present study aimed to determine 

the mediating role of interpersonal difficulties and moderating role of 

emotional regulation between PMS and sleep quality. Urdu translated 

versions of Premenstrual Syndrome Scale, Emotional Regulation Scale, 

Interpersonal Difficulties Scale and Pittsburgh Sleep Quality Index were 

used. Sample size of 115 was selected based on G-Power Analysis. Study 

found interpersonal difficulties to be partially mediating (β=.02, p<.05) and 

emotion regulation (suppression) to be moderating (β= -.004, p<.05) 

between PMS and sleep quality. Furthermore, it was found that the effect of 

PMS on sleep quality remains significant at lower suppression levels. The 

study has important implication in understanding the role of psychological 

factors in improving sleep quality of females experiencing PMS. 

Keywords: emotional regulation, interpersonal relationship, PMS, 

premenstrual symptoms, sleep quality 

Introduction 

Premenstrual Syndrome (PMS) was first proposed by Green and Dalton in 

1953 as a wide diagnostic concept, characterized by recurring symptoms 

during the premenstrual or initial days of menstruation in women, which are 

completely invisible after the menstrual cycle. PMS is one of the most 

common disorders in the women who are in reproductive age, and it has a 

negative effect on women’s emotions and performance (Zendehdel & 
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Elyasi, 2018). Women experience mood swings due to hormonal changes 

during PMS, which may include anger and irritability (Saglam & Basar, 

2019). It is a general term which includes a wide array of behavioral, 

emotional, and physical symptoms that start occurring from several days to 

several weeks before menses and disappear after the period (Freeman, 

2003). PMS includes a mixture of psychological and physical signs that 

occur before and during menstrual cycle, females who suffer are commonly 

affected during the luteal phase of their menstrual cycle (1 to 2 weeks), with 

symptoms diminishing towards the end of menstruation (Biggs & Demuth, 

2011; Cheng et al., 2013). 

Research indicates that due to premenstrual symptoms, women 

experience disturbed interpersonal relationships, adverse emotional 

regulation, psychological issues and markedly impaired quality of sleep 

which may cause them to be socially isolated (Abay & Kaplan, 2019). 

A meta-analysis was conducted on 9147 reproductive-aged women. The 

study took place in Iran and the overall prevalence of PMS was estimated 

to be 54.9 % using a random effect model, out of which 80.4 % were school 

students, and 68.9% university students (Ranjbaran et al., 2017). A study 

conducted in Kabul, Afghanistan during the year 2021 found that most of 

the (88.8%) participants screened positive for either moderate or severe 

PMS (27.1%) or PMDD (61.7%). There was a significant association 

between lower educational achievement and higher rates of PMS/PMDD 

(Ezadi et al., 2025). A study by Kalsoom et al. (2018) found the prevalence 

of PMS in 280 (80%) students. Out of them, (95%) experienced physical 

changes such as breast tenderness; (75%) experienced psychological 

changes such as depression; (43%) showed behavioral changes whereas, the 

most commonly prevailing effect was bon academic performance (76%). 

Statistically significant association was found between knowledge 

regarding presence and prevention of PMS. 

Emotion regulation, a form of emotional self-control, shares a common 

neural substrate with motor inhibitory control. It is also a form of self-

control, which overlaps and share some common cognitive features 

(Petersen et al., 2016). Emotional regulation is concerned with three unique 

aspects of the emotional response, named as: the experiential component, 

meaning the subjective feeling of the emotion; the behavioral 

component, meaning behavioral reactions; and the physiological 
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component, meaning physiological responses, such as (heart rate and 

respiration). 

Evidence shows that during PMS or PMDD, women had mood issues, 

depression and irritability as compared to the premenstrual phase. Habitual 

emotion regulation may have an influence on an individual’s well-being and 

performance in emotion experience task whereas opposite and positive 

effects were found due to habitual use of reappraisal (Wu et al., 2016). 

Hormonal changes (notably in estrogen and progesterone) affect 

neurotransmitters like serotonin and GABA, which are central to mood 

stability and emotional control. Women with PMS often experience 

increased emotional reactivity and difficulty regulating emotions (e.g., 

impulsivity, sadness, irritability). These emotional dysregulations are more 

pronounced in Premenstrual Dysphoric Disorder (PMDD), a severe subtype 

of PMS. 

Further literature reveals that complexity with emotion regulation may 

be related to the severity of PMDD symptoms. Women with PMDD are 

more impulsive, with greater problem in regulating emotion and in 

socioemotional functioning (Petersen et al., 2016). 

Interpersonal relationships are defined as social relations, connections, 

or affiliations between two or more persons. Interpersonal relationships 

vary in their degree of closeness, but also in their duration, and in their 

power distribution, to name only a few dimensions. Familial relationships, 

friendships, and marriage, as well as relationships with associates, 

employment, neighborhoods, and places of religion form the basis of social 

groups and of society (Ye & Ye, 2020).  

Interpersonal relationships may be disrupted by the physical, 

psychological, and behavioral aspects of premenstrual syndrome 

(Gümüşsoy et al., 2021). Irritability, emotional lability, headache, anxiety, 

depression, and physical symptoms such as edema, weight gain, mastalgia, 

and syncope are all signs of PMS. Distress, interpersonal relationship 

disruption, and everyday function disruption result from these symptoms 

(Karimiankakolaki et al., 2019). The last 14 days of the menstrual cycle, 

from ovulation to the start of menstruation, are severe enough to cause 

interpersonal relationships to deteriorate and regular activities to be 

disrupted (Fiebai et al., 2018). 
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Sleep is necessary for a person’s physical and mental health. Although 

individual sleep requirements vary, most adults require roughly seven hours 

of sleep on a regular basis to maintain optimal health (Jehan et al., 2016).  

A systematic review (Nexha et al., 2024) in BMC Women’s Health 

found that during  PMS/PMDD women consistently exhibit lower 

melatonin secretion, elevated nocturnal body temperature, and worse 

subjective sleep quality. Sleep disturbances are common due to PMS, across 

the life cycle of women. The quality and quantity of sleep can be impacted 

by internal hormonal variations in pregnancy, postpartum, perimenopause, 

vasomotor symptoms. The occurrence of sleep issues related with 

menstruation was reported as 55% effect on the quality of life of women. 

Women of all ages 18–50, during the premenstrual week report more 

disturbed sleep, such as increased sleep onset latency, more awakenings, 

and lower sleep efficiency. In the luteal phase, compared to the follicular 

phase, there was a decrease in slow wave sleep and and increase in stage 1 

sleep, according to studies (Karaman et al., 2012). 

Considering the evidence-based (Gümüşsoy et al., 2021; Nexha et 

al., 2024) relationships between the aforementioned variables, the current 

study hypothesized that emotional regulation is likely to moderate while 

interpersonal relationship is likely to mediate between premenstrual 

symptoms and quality of sleep in women.    

Figure 1 

Hypothesized Model of Mediation and Moderation  
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Method 

Research Design 

Cross sectional research design was employed.   

Sample Size  

Snowball sampling was used for data collection. Sample size was 

calculated through G-Power Analysis and existing literature, which gave a 

sample size of 115. The mode of data collection was online, using Google 

forms.  

Participant Characteristics 

Mean age of the study participants was 24.26 (SD = 2.22). 96.5% 

participants were sampled through the province of Punjab and 3.5% from 

the province of KPK, Pakistan. 59.1% participants belonged to nuclear 

family system whereas 40.9% lived in a joint family system. The education 

of the participants was divided into the following four categories: Under 

matric, matric, Intermediate, BA/BS, and MA/MPhil. The frequency 

(percentages) of the participants was: 1(.9), matric 3(2.6), Intermediate, 

12(10.4), BA/BSc, 35(30.4), MA/MSc/BS (Hons.), 49(39.1), and 

MS/MPhil, 18(15.7). The duration of PMS experienced by participants was 

divided into three categories, which were 1 - 6 months, 7 - 12 months and 

1-3 years. Their frequency and percentages are 51(44.3), 21(18.3) and 

18(15.7) respectively.  

Measures  

To ascertain cultural appropriateness, Urdu translated versions of the 

following scales were used: Premenstrual Syndrome Scale (PMSS) [40 

items, α= .81], (Padmavathi et al., 2014); the researchers themselves 

translated this tool. The translations of the rest of the tools including 

Emotional Regulation Scale [10 items, α= .73] (Gross & John, 2003), 

Interpersonal Difficulties Scale [61 items, α= .87] (Saleem et al., 2014) and 

Pittsburgh Sleep Quality Index (PSQI) [19 items, α= .91] (Buysse et al., 

1989) were adapted. It took almost 40 to 45 minutes for participants to fill 

out the questionnaire protocol. Details of the tools are provided underneath: 

Demographic Sheet 

Demographic information sheet was devised by the researcher through 

a self-design to gather participant’s personal information which includes 
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age, family system (joint or nuclear), religion, city, qualification and other 

personal information. 

Premenstrual Syndrome Scale (PMSS) 

PMSS was devised by Padmavathi et al. (2014) and consisted of 40 

items with three dimensions (physiological, psychological and behavioral 

symptoms), using 5- point Likert type scale for response and scoring. Inter-

rater reliability of that tool lies between .81 and .97. Formal permission was 

obtained from the author for its usage and translating it in Urdu Language. 

The reliability of this tool on the current data was .92. 

Emotional Regulation Questionnaire (ER) 

Emotional regulation scale (Gross & John, 2003), is a 10-item scale that 

assesses a respondents’ ability to regulate their emotions on two sub 

domains; reappraisal and suppression. Person’s response for every item is 

calculated on a 7-point Likert-type rating ranging from 1 (strongly disagree) 

to 7 (strongly agree). Reliability of that scale was 0.73 to 0.82. In present 

study, Cronbach’s Alpha of that scale was .70 on the current data. Formal 

permission was obtained from the tool’s original author and also the author 

who translated this tool (Saeed & Rana, 2019). 

Interpersonal Relationships (IR) 

Indigenous scale of interpersonal relationship scale was developed by 

Saleem et al. (2014), having a standardized measure in Urdu version (the 

national language of Pakistan) with Cronbach Alpha (.87). The scale has six 

factors, which include: dominated by others, low self-confidence, mistrust, 

lack of assertiveness, lack of boundaries and unstable relationship. Each 

item is rated on five points Likert scale (from not at all, to always) having 

0-4 respectively by the participants. In the present study Cronbach Alpha of 

that scale was .95.  

Pittsburgh Sleep Quality Index (PSQI) 

The PSQI is a self-administered questionnaire with 19 self-rated 

questions for subjective sleep quality evaluation. PSQI measures seven 

sleep quality categories, including subjective sleep quality, sleep latency, 

length, efficiency, disturbance, medication, and daytime dysfunction, to 

assess sleep quality of the individuals. Each component is scored from 0 to 

3, with higher scores indicating a lower quality of sleep and a global sum of 

PSQI score greater than “5” indicating a poor sleeper (Daniel, 1989). The 
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original internal consistency reliability of the tool was 0.91 whereas 

reliability on the current study data was .60. Formal permission was 

obtained from the tool’s initial author and also the author who translated 

this tool (Farooq & Rana, 2017).  

Procedure 

Study procedures and ethical considerations were approved by the 

graduate committee of a private university of Lahore, Pakistan. Permission 

from the authors of the scales was also sorted before data collection. Online 

Google form was prepared for data collection. This link was spread in the 

community via different social media sites. Data was collected in 1 ½ 

month. Total participants (N=115) completed the online Google form who 

fulfilled the inclusion criteria. It was made sure to avoid any violation of 

ethical considerations. Formal permission from research ethical committee 

of Department of the University was taken for conducting the research. 

Permission to use and translate the tool was taken from their respective 

authors. All participants provided consent prior to participating. 

Confidentiality and privacy of participants was maintained. Participants’ 

volunteered participation was ensured in research. 

Results 

Pearson product moment correlation shows relationship between all study 

variables, with reference to subscales and composite scores (see Table 1).  

Table 1 highlights that premenstrual syndrome and its subscales show 

positive relationships with interpersonal relationship and sleep quality 

indicators, suggesting that increased symptom severity is associated with 

greater interpersonal difficulties and poorer sleep outcomes. Emotional 

regulation through reappraisal exhibits weak or negative associations with 

interpersonal factors and sleep quality, indicating that reappraisal may not 

strongly influence these outcomes. Similarly, suppression in emotional 

regulation shows minimal relationships with other variables. Interpersonal 

relationship factors, such as being dominated by others, low self-

confidence, mistrust, and lack of boundaries, are positively related to poorer 

sleep quality indicators, this showed that interpersonal difficulties may 

contribute to sleep issues. 
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Table 1 

Pearson Product Moment Correlation among Emotion Regulation, 

Interpersonal Relationship and Quality of Sleep in Women Premenstrual 

Symptoms (N=115) 

Variables 1 2 3 4 5 

1.Premenstrual syndrome - -.02 .12 .67*** -.32*** 

2. ER Reappraisal - - .51*** -.19 -.12 

3. ER suppression - - - -.07 .03 

4 Interpersonal relationship - - - - .33*** 

5.Global sleep - - - - - 

Note. PMS= Premenstrual Syndrome, ER= Emotional Regulation *p<.05. 

**p<.01. ***p<.001. 

Table 2 

Relationship Between Premenstrual Syndrome and Sleep Quality, with 

Interpersonal Relationship as a Mediator and Suppression as a Moderator 

Of the path from Premenstrual Syndrome to Interpersonal Relationship 

Model 
Outcome 

Variable 
Predictor B SE p LLCI ULCI 

Model 1 

Interpersonal 

Relationship 
(Constant) -23.5 12.76 .07 -48.91 1.73 

 
Premenstrual 

Syndrome 
1.05 0.11 .00 0.84 1.26 

R2  .46     

F(1, 113)  95.86  <.001   

Model 2 

Sleep Quality (Constant) -6.17 4.41 .16 -14.93 2.55 

 
Interpersonal 

Relationship 
0.02 0.02 .25 -0.02 0.06 

 Suppression 0.58 0.26 .03 0.06 1.10 

 Int_1 -0.00 0.00 .03 -0.01 -0.00 

R2  .17     

F(4, 110)  5.65  <.001   

Conditional Effects of 

Premenstrual Syndrome on 

Interpersonal Relationship 

at percentile value of 

Suppression 

       

12.00  0.04 0.02 .02 0.01 0.08 

18.00  -0.01 0.02 .42 -0.05 0.02 

21.00  0.00 0.02 .98 -0.04 0.04 

Indirect Effect   0.02 0.01  0.00 0.04 

Note. W values in conditional tables are the 16th, 50th, and 84th percentiles. 

Int_1 = Premenstrual Syndrome × Suppression (interaction term). 
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Hayes' Process Model 5, was used to investigate the relationship 

between Premenstrual Syndrome (PMS) and Sleep Quality, mediated by 

Interpersonal Relationships and moderated by Suppression. 

The first step of the analysis revealed that Premenstrual Syndrome 

significantly positively predicted Interpersonal Relationships. In the second 

step, both Interpersonal Relationships (B=0.02, p<.001) and Suppression 

(B=0.58, p<.001) emerged as significant positive predictors of sleep quality. 

Moreover, the interaction between PMS and Suppression also significantly 

predicted Sleep Quality, indicating a moderating effect. 

Furthermore, the analysis of the conditional effects indicated that the 

relationship between Premenstrual Syndrome and Interpersonal 

Relationship was significant and positive only at lower levels of 

Suppression, specifically, at the 16th percentile of Suppression,  

Finally, the indirect effect of Premenstrual Syndrome on Sleep Quality 

through Interpersonal Relationships was found to be significant. This 

suggests that Interpersonal Relationship mediates the association between 

Premenstrual Syndrome and Sleep Quality, although the strength of this 

mediation is dependent on the level of Suppression (see Figure 2).  

Figure 2 

Emerged Model of Mediation and Moderation 

 
Note. Direct and indirect effect of Premenstrual Syndrome, Interpersonal 

Relationship and interaction effect of Premenstrual Syndrome and 

Emotional Regulation (Suppression) on Quality of Sleep. 
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Discussion 

The findings of this research showed that PMS is one of the most common 

disorders among women of reproductive age, and it has a negative effect on 

women's emotions and performance (Zendehdel & Elyasi, 2018). 

Premenstrual symptoms like sadness, anger, irritability, bloating may 

appear with hormonal fluctuating. Changes in hormonal level cause an 

increase in negative emotions and women had difficulty to regulate their 

mood (Liu et al., 2017). When fluctuation in emotions is resolved, 

symptoms of PMS decrease (Panahi et al., 2016). Premenstrual symptoms 

may affect interpersonal relationships and daily life functions 

(Karimiankakolaki et al., 2019). Sleep trouble was also an issue of 

premenstrual syndrome according to different studies, due to a decrease in 

melatonin production owing to hormonal changes during luteal phase of the 

menstruation. Poor sleep creates the disturbance in circadian rhythm that 

creates disturbance in women’s moods. Women could have different 

problems due to poor sleep; they might be sleepy in daytime and have poor 

concentration in activities (Ghaffarilaleh et al., 2019). Previous studies 

mostly focused on prevalence rate of premenstrual syndrome in Pakistan. 

Unfortunately, in Pakistan premenstrual issues have increased in society 

because women have less awareness about premenstrual symptoms and do 

not have enough knowledge about how to deal with problem that occur 

during menstruation period. So, the present study was to determine the 

relationship among emotional regulation, interpersonal relationship, and 

quality of sleep in women with premenstrual symptoms. 

The present study hypothesized that emotional regulation is likely to 

moderate while interpersonal relationship is likely to mediate between 

premenstrual symptoms and quality of sleep in women. Results found 

significant relationship (mediated and moderated by psychological factors) 

between premenstrual symptoms and quality of sleep. Recent evidence 

found that PSQI (high scores show poor sleep quality) has positive 

relationship with PMSS and its sub domains, showing that changes in sleep 

pattern as the strong predictor, followed by depressive thoughts and mood, 

bloating and high score on PMSS (Erbil & Yücesoy, 2020). This paved the 

path to study the psychological factors that could be responsible in 

aggravating the relationship so that therapies can be designed targeting 

specifically those. Literature suggests that interpersonal communication and 

perception regarding it can be a crucial factor in the model. Similarly, a 
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recent preprint published by Tang et al. (2019) suggests that participants 

scoring low on sleep quality experienced higher interpersonal sensitivity. 

Therefore, the present study took interpersonal difficulties as a possible 

mediator. Our mediation hypothesis showed partial mediation, proving that 

interpersonal difficulties may play a role, leaving room for other variables 

to be studied as potential mediators.  

PMS symptoms, regardless of any age, are caused by extreme hormonal 

fluctuation and since hormones play a crucial role in emotional regulation, 

the age difference will make little to no difference. Our moderation 

hypothesis proposed that emotional regulation, specifically suppression, 

will moderate the relationship between premenstrual symptoms and quality 

of sleep. Study results found that indeed it works as a moderator between 

the two, confirming the result of prior studies, such as that by Vafapoor et 

al. (2018). A similar study by Meers et al. (2020) confirm our findings 

showing that severity of the depressive symptoms significantly predicts 

higher PMS with poor sleep and inability to regulate emotions as mediator. 

The cause could be that poor sleep enhance the experience of PMS 

indirectly effecting physical, cognitive, and/or affective functioning. On the 

other hand, an inability to regulate emotions may intensify perception and 

experience of somatic and mood symptoms during the premenstrual period.  

Our study brings to light an interesting finding wherein the effect of 

PMS on sleep quality remains significant at lower suppression levels only. 

This might be due in part to the fact that the less a person suppresses 

emotion, the more these emotions engage their thoughts, thereby keeping 

sleep at bay. However, this is a finding that needs to be confirmed with more 

scientific evidence to be established as reliable.  

Overall, study found significant relationships between PMS and quality 

of sleep. Results also found that interpersonal relationships partially 

mediate and emotional regulation moderates the relationship between PMS 

and quality of sleep.  

Implications 

There are many girls and women who experience PMS symptoms at 

least at some point in their lives. This study can help psychologists and 

general practitioners understand the debilitating quality of life these 

symptoms can lead to and intervene accordingly. Our study identified two 

of the most crucial psychological factors as intervening variables, as 
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literature suggested, but their meager relationships show that other 

psychological factors must be explored in future studies. Furthermore, the 

data and studies mostly depict the western statistics. More awareness with 

regards to female hormonal cycle and PMS must be made available 

indigenously through educational and awareness programs.   

Suggestions and Future Recommendations 

While studies have taken into account many psychological factors 

playing a crucial role in the relationships between PMS and sleep, however, 

future researchers are encouraged to study on the same lines to determine 

the precise role of interpersonal difficulties and emotion regulation as 

intervening variables. The present study also considers that the relationship 

difficulty is largely ‘perceived’ in nature, therefore some tool around 

relationship sensitivity or perceived difficulty can be incorporated in future 

research.  
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