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    Abstract
Background: Various studies have shown that polycystic ovary syndrome (PCOS) patients have sleeping problems and disturbances associated with depression, anxiety, stress, drowsy driving, and other clinical symptoms. This study was taken to investigate the sleep status in POCS women according to the Rotterdam criteria. Aim: This was a pilot study to analyze the quality of sleep by Pittsburgh Sleep Quality Index (PSQI) in patients with poly ovary cystic disease in Bhopal. Materials and Methods: Sixty-two PCOS patients (mean age-24.54 ± 2.63 years) and 31 healthy controls (mean age: 23.20 ± 3.9 years) were recruited from AIIMS, Bhopal, who were evaluated for specific sleep quality by means of PSQI questionnaires. A PSQI global score of ≥5 confirmed the presence of poor quality of sleep. Results: The POCS patients have a global score of 7.97 ± 3.61 than the non-POCS control group 5.42 ± 2.73, thereby indicating that POCS patients have poor sleep quality. Among the seven components, “sleep latency” has a maximum mean score of 1.85 ± 0.99 (control = 1.23 ± 0.85) and a minimum mean score of 0.32 ± 0.82 (control = 0.21 ± 0.75) was attributed to the “use of sleeping Medicine” component. The PSQI mean scores of POCS patients were 1.44 ± 1.44, 1.39 ± 0.61, and 0.89 ± 1.10 for “Subjective sleep quality,” “sleep disturbance,” and “sleep duration,” respectively, and the results were statistically significantly (P < 0.05) when compared to other components and control. Conclusion: This study on the basis of substantiation data found evidence that PCOS women have a relatively poor quality of sleep when compared with the normal control group.
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    Introduction


    Polycystic ovarian syndrome (PCOS) is often associated with sleeping disturbances.[bookmark: ft1][1],[bookmark: ft2][2],[bookmark: ft3][3] Some of the common sleep disturbance conditions which are prevalent in the common people are sleep apneas, insomnia, delayed sleep phase, affective disorder, daytime sleepiness, sleepwalking, nightmares, and restless leg movement.[bookmark: ft4][4],[bookmark: ft5][5] It is a multifaceted disorder, found approximately among 5%–10% of females of their reproductive age.[bookmark: ft6][6] In one of the studies, it was found that women aged around in their 30s with PCOS have double sleep disturbance as compared to their normal counterparts, but the reason for so was not clear.[bookmark: ft7][7] There are three international bodies available which have established diagnostic criteria for PCOS: National Institutes of Health/National Institute of Child Health and Human Disease;[bookmark: ft8][8] the European Society for Human Reproduction and Embryology/American Society for Reproductive Medicine or the “Rotterdam Criteria;”[bookmark: ft9][9] and the Androgen Excess and PCOS Society.[bookmark: ft10][10] The Rotterdam criteria are widely accepted for diagnosis and for reference guidelines across the world and in this study, we have applied Rotterdam criteria for nonsymptomatic POCS patient's selection. According to these criteria, presence of any two (1. oligo/anovulation, 2. hyperandrogenism, and 3. polycystic ovaries on ultrasound) is necessary for the diagnosis of poly ovary cystic disease (POCD).[bookmark: ft11][11],[bookmark: ft12][12] The PCOS has affected 116 million females (3.4%) around the world as per the survey by the World Health Organization in 2012.[bookmark: ft13][13] In India, the prevalence rate ranges from 2.2% to 26%.[bookmark: ft14][14] PCOS patients often report of sleep disturbances in a study conducted on clinic-based samples of clinic-based samples of POCS patients.[bookmark: ft15][15] In young adults, 7–9 h of sleep which is an essential part of life is necessary for a person's good health life.[bookmark: ft16][16] Inadequate amount of sleep can lead to petulance, fatigability, altered sleep duration, delay of sleep onset, and difficulty in maintaining sleep decline of cognitive and psychomotor function which required behavioral, cognitive, and pharmacologic interventions.[bookmark: ft17][17],[bookmark: ft18][18],[bookmark: ft19][19],[bookmark: ft20][20] Even blood pressure and C-reactive protein are elevated, which is being associated with coronary artery disease.[bookmark: ft21][21],[bookmark: ft22][22] PCOS which is a lifelong complex metabolic condition disorder associated with psychological and metabolic health is associated with sleep disturbances and disorders.[bookmark: ft23][23] They had a greater incidence of OSA, onset sleep disorders, and sleep disturbance[bookmark: ft7][7],[bookmark: ft24][24],[bookmark: ft25][25] and significantly higher sleep latency.[bookmark: ft26][26] PCOS has a higher risk of mood, anxiety disorders, higher depression[bookmark: ft27][27] scores, and higher risk of depression independent of body mass index (BMI).[bookmark: ft28][28],[bookmark: ft29][29] The most psychologic patterns in PCOS patients are chronic anxiety and depression.[bookmark: ft30][30] Various research has shown that POCS patients have abnormal sleep when compared to normal counterpart, thus affecting the quality of sleep.[bookmark: ft15][15],[bookmark: ft31][31],[bookmark: ft32][32] The aim of this present study is to evaluate the quality of sleep in women diagnosed with PCOS in comparison to the control group with the help of Pittsburgh Sleep Quality Index (PSQI).


    Materials and Methods


    In this cross-sectional study, the female patient in the age group of 18–40 was engaged from the department of obstetrics and gynecology, AIIMS, Bhopal, from January 2015 to November 2017. This voluntary questioner PSQI was asking to fill by women who were diagnosed based on the Rotterdam Criteria. Prior to the commencement of the study, written consent was obtained from all the participants involved in this study. The demographic data such as age, gender, height, and weight were taken from POCS patients. The POCD patients were recruited and a matching control group was taken to ensure comparison with respect to similar in mean BMI, mean age, mean height, mean weight, and race distribution without having POCD. The inclusion criteria were (1) women diagnosed with POCS between 18–40 year old without signs of the disease according to Rotterdam criteria and (2) should be able to understand and write either in Hindi or English.


    Assessment of sleep by Pittsburgh Sleep Quality Index


    The PSQI is an instrument developed by Buysseand which is used to analyze the patient's self-reported sleep quality and disturbances during the past 1 month.[bookmark: ft26][26] The PSQI translation in Hindi and English and was obtained from the author (version of 12 sep 09-Mapi-ID4211/PSQI_AU1.2_hin-IN. doc) with the permission to use this scale. This PSQI questionnaire consists of 19 questionnaires/items and consists of 7 component scores, each of which has a range of 0–3 points, 0 indicating no difficulty, whereas 0 indicates severe difficulty. The seven components are sleep duration, disturbance, latency, daytime dysfunction, efficiency, quality, and medication. All the seven-component score was added to yield one global score which ranges from 0 to 21 points. A score ≤5 indicates good sleep, and on the other hand, a score >5 indicates poor seep. In each domain, the score ranges from 0 to 3. These numerical scores give a clinician a whole synopsis of patient quality of sleep, thus helping to arrive at a conclusion for the management of the patients.


    Ethical considerations


    The present study was conducted with the approval of the Ethics Committee AIIMS, Bhopal.


    Statistical evaluation


    The participants were asked to fill PSQI questionnaire following informed written consent from them. The statistical analysis was done using IBM SPSS Software Version 21 interactive, or batched, statistical analysis (2012). Descriptive study for variables such as frequencies, ranges, means, medians, and SD for the participants and PSQI and inferential statistics was done. In the PSQI subgroup components, independent sample t-test was used for the analysis. Statistical significance was set at P < 0.05.


    Results


    The data were summarized for measures of central tendency and dispersion. Every individual question was treated on an ordinal scale and hence was summarized by median and IQR values (interquartile range). The composite score for a single component was treated on the internal scale and was summarized by the mean and standard deviation.


    Although the seven components of PSQI showed a higher value among the POCS group, three subscales could qualify as significant, namely “Subjective sleep quality,” “sleep disturbance,” and “sleep duration.” The components of subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medicine, and daytime dysfunction scores were higher in POCS patients as compared to the control group [Table - 1] and it has been shown in the form of bar diagram in [Figure - 1]. The global score shows the mean difference of 2.54 (1.087–4.009, 95% confidence interval [CI]). This difference was found significance at 95% CI (t = 3.46, P = 0.01, df = 91) [Table - 1]. The global scores for the POCS patients and control were 7.97 ± 3.61 and 5.42 ± 2.73, respectively [Table - 2]. The component of subjective sleep quality, sleep latency, and sleep disturbance was significantly higher in patients with POCS as compared to healthy controls (P < 0.05) [Table - 1].
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        	Figure 1: Mean POCS patients and control
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        	Table 1: PSQI components of POCS patients and control
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        	Table 2: Global score
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    Discussion


    In this study, poor sleep quality has been analyzed in POCD women using PSQI questionnaire study. An association between quality of sleep and PCOS patients according to the Pittsburgh Sleep Quality Index was analyzed. We found that “Subjective sleep quality,” “sleep disturbance,” and “sleep duration” were statistically significant (P < 0.05) when compared to other components of PSQI and control women. The PSQI score of 7.97 (control = 5.42) [Table - 1] is (>5) clearly indicated that sleeping quality has deteriorated in POCS patients. The use of medicine for sleeping was higher in POCS patients as compared to normal.


    In a research study done on PCOS patients, it was found that POCS patients have reduced sleep (sleep duration) than women without PCOS,[bookmark: ft33][33] this finding is similar to our present study in which sleep duration (Mean = 0.89/control = 0.32) has decreased significantly. The POCS females are affected with increased sleep disturbance as compared to normal control females in this present study which reconfirmed the fact found in other research studies.[bookmark: ft31][31] Among the various symptoms in POCS patients, anxiety may be one of the factors for poor sleep quality. In our study, “Daytime Dysfunction” and “Habitual sleep efficiency” scores were not found significantly associated with the sleep quality. The viewpoint of ankylosing spondylitis was not seen in the present POCS patients and research studies state that there is a reduction of subjective sleep quality, habitual sleep efficiency, and total PSQI[bookmark: ft34][34] scores in POCS patients; hence, lack of information on these aspects may be one of the bias factors involved in this study. The component of “sleep latency” had a maximum mean score of 1.85 ± 0.99 (control = 1.23 ± 0.85) which reaffirm the result obtain by Moran et al. by questionnaire study that POCS patients are associated with increasing incidence with falling asleep. In addition, sleep disturbances' prevalence was as high as twice the value found among POCS women as compared to normal women.[bookmark: ft33][33] The daytime sleepiness component was high as compared to control, which has been reported in the available literature.[bookmark: ft35][35]


    The examination of the association between the PSQI and POCS suggests that poor sleep quality was detected in patients with POCS as compared to control. This PSQI can be a good noninvasive screening tool for assessing the quality of sleep in POCS patients, but it cannot replace diagnosis and management of a sleep expert. Moreover, it should not be used while evaluating sleep quality in psychiatric patients, alcoholic, and drug abuse patients.


    Conclusion


    The results of this study indicate poor sleep quality in POCD women using the PSQI questionnaire. Moreover, PSQI different component scores may provide useful information about sleep quality while screening evaluation of sleep is made in POCS patients.


    Limitation of the study


    Since this was the pilot study, the study population was very small. We believe that the more future validation studies with taking a large number of sample size on the Indian population can be analyzed to develop strategies and management of sleep quality for POCS patients.
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  Figure 1: Mean POCS patients and control
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  Table 1: PSQI components of POCS patients and control
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  Table 2: Global score
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