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The impact of depression, self-esteem, and body image on sleep
quality in patients with PCOS: a cross-sectional study

Maryam Azizi Kutenaee1
& Shakiba Amirjani2 & Zatollah Asemi3 & Seyed-Abdolvahab Taghavi2 & Helen Allan4

&

Seyedeh-Nastaran Kamalnadian5
& Zahra Khashavi6 & Fatemeh Bazarganipour7

Received: 12 June 2019 /Revised: 10 August 2019 /Accepted: 17 September 2019
# Springer Nature Switzerland AG 2019

Abstract
Background To date, some factors associated with quality of sleep in patients with PCOS have been identified. Previous studies
have mainly focused on limited psychological variables related to sleep disorder without evaluating them in a comprehensive
framework.
Objective The aim of the present study was to evaluate the impact of predictive factors on the sleep quality of PCOS patients
using structural equation modeling (SEM).
Material and methods The present study is a case control that is done in an infertility clinic in Hormozgan, Iran. The case group
(n = 201) consisted of womenwith PCOS and the control group (n = 199) was healthy womenwhose partners hadmale infertility.
All the women recruited to the study completed the Hospital Anxiety and Depression Scale, the Body Image Concern
Investigation, the Rosenberg Self-esteem Scale, and the Pittsburgh Sleep Quality Index on attendance at the Hormozgan
Infertility Clinic. Direct and indirect relationship between clinical signs, psychological situation, self-esteem, and body image
was studied as independent predictors of sleep quality using structural equation modeling.
Results Comparedwith the control group, there was a lower sleep quality in women with PCOS in all fields, especially subjective
sleep quality (P < 0.05), daytime function (P = 0.001), and use of sleep medication (P = 0.003). The strongest effect from a
psychological variable on sleep quality was body image which had negative impact on sleep quality of patients with PCOS.
Conclusion Our study showed that body image plays an important role in the sleep quality of women with PCOS.
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Introduction

Sleep is a well-structured dynamic process which is an impor-
tant part of animal life [1]. Sleep disorder is diagnosed when
individuals suffer from one or more complications from lack
of sleep, such as insomnia, frequent waking during the night,
increased sleepiness in day, or abnormal moods and feeling
during sleep [2]. Among the general population, mental health
has been associated with sleep disorders [3]. Adequate sleep
has a positive and significant relationship with personality
traits such as self-esteem [4]. Polycystic ovary syndrome
(PCOS) is the most common and complex endocrine disorder
that affects women of reproductive age [5]. The burden of this
condition on patient’ life and mental state is recognized, with
studies revealing diminished quality of life and increased pres-
ence of depression symptoms among patient with PCOS, in-
cluding suicidal ideation [6–8].

To date, some factors associated with quality of sleep in
patients with PCOS have been identified. The major factor is
depression [9]. On the other hand, PCOS is associated with
body image disturbance and impaired self-esteem that lower
level of body satisfaction predicts depression in patients with
PCOS which may affect sleep [10–14]. However, little is
known about the interactions between depression, body image
disturbance, and self-esteem. Previous studies have mainly
focused on limited psychological variables related to sleep
disorder without evaluating them in a comprehensive frame-
work. Studying the predictive effect of independent variable
on sleep quality in a cross-sectional study may lead to overes-
timation of predictive variable or mediator effects of variable
may be ignored. Considering the prevalence, severity of dis-
ease, and chronic nature of symptoms, it seemed that an inves-
tigation into the possible interactions between psychological
variables and sleep quality was required inwomenwith PCOS.

From these findings, we hope to develop evidence-based,
effective intervention to improve sleep quality in these patients.
The aim of the present study was to evaluate the impact of
predictive factors suggested in previous studies on the sleep
quality of PCOS patients using structural equation modeling
(SEM) which has not been used before in studies into sleep in
women with PCOS. The advantage of SEM is the ability of to
interpret linear relationships between a set of the variables and
dividing the relationship to direct and indirect effects. The re-
sults of SEM delineate the exact effect of predictive variable on
sleep quality and their relative importance in causality model.

Methods

Design and data collection

The present study was a cross-sectional study. The case group
includes women with PCOS (n = 201) referred to the

infertility clinic of Omelila hospital in Hormozgan Province
from April to August 2015. This clinic is the only referral
infertility clinic in Hormozgan. The control group consisted
of healthy womenwith male infertility (n = 199). The research
team approached 453 women, and after explaining the pur-
pose of the study, written informed consent was obtained from
each participant who volunteered to participate and the ques-
tionnaires were distributed and completed. The inclusion
criteria are present in Table 1. According to the study of
Fogel et al. [15] and α = 0.05 and β =0.2, the sample size
was estimated at least 183 women per group. Out of the 453
women who invited to participate in the study, 53 declined
(reasons unknown).

Measure

Five latent variables were detected to evaluate the proposed
model in Fig. 1. Themethod of measuring the variables is give
below:

Latent variable clinical symptoms:

a) Menstrual history: The interval of two menstrual cy-
cle of the last 12 months was asked and classified as
following: < 21 days, 21–34–34–60, > 199 days, and
irregular.

b) BMI: This variable was estimated by dividing pa-
tient’s weight by square of height (Kg/m2).

c) Hirsutism: Hirsutism scoring was based on Gallway
scale which was first presented in 1961. Hutch et al.
modified this scoring system and limited it to 9

Table 1 Inclusion criteria

Desire to participate in the study

Being 15–40 years of age

Married

Absence of non-classic adrenal hyperplasia, thyroid dysfunction,
hyperprolactinemia

Non-smoking

Having two of the following Rotterdam diagnostic criteria:
1) Polycystic ovaries visualized on ultrasound scan (presence of 12

follicles or more in one or both ovaries and/or increased ovarian
volume i.e., > 10 ml)

2) Clinical signs of hyperandrogenism (hirsutism score based on
hirsutism score greater than 7 or obvious acne)

3) Having an interval between menstrual periods > 35 days and/or
amenorrhea, defined as the absence of vaginal bleeding for at least
6 months (i.e., 199 days)

No problems in speaking or listening

Iranian

Not taking any prescription medication (except allergy medications and
occasional pain medications) for at least 3 months before entering the
study
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androgen sensitive areas, each area based on the
growth of terminal hair scored from 0 to 4. A score
of 7 or more indicated to hirsutism [16].

d) Acne: Global Acne Grading Scale (GAGS) was
assessed to measured acne. This scale considers
six areas of the face, chest, and upper back,
based on the level of involvement, distribution,
density, and pilosebaceous units. Each of these
areas scored on this scale scores from 0 to 4.
Then, the score of each region is multiplied by
the factor score. The factor score is different
based on the involved area: forehead: 2; left
and right cheek: 2; nose: 1; chin: 1; and chest
and upper back: 3. Therefore, the total score is
obtained by multiplying the factor score by total
score of involved area [17].

1. Latent variable psychological status: Hospital
Anxiety Depression Scale (HADS) was used to
measure psychological status. This measure con-
tains 14 questions including subscales of depres-
sion (7 questions) and anxiety (7 questions). Each
question is 0–3 based on Likert scale. Then, the
score of HADS subscales ranged 0–21 [18]. The
validity and reliability of this questionnaire is ap-
proved in Iran [19].

2. Latent variable Self-esteem: Self-esteem is one’s
feeling worthy assurance about one’s ability.
Indeed, according to Cooper Smith, Self-esteem is
an individual evaluation leading to self-attention.
Rosenberg’s self-confidence scale was constructed
in 1965 by Rosenberg. This scale is consisted of 10
question scoring of which is based on Likert scale.
The score is ranged from 0 to 30; therefore, the

highest score is 30 [20]. The validity and reliability
is approved in Iran [21].

3. Latent variable body image: To measure this vari-
able, we used the questionnaire of Body Image
Concern Inventory (BICI) which is consisted of
19 questions to evaluated one’s dissatisfaction and
concern about the appearance. The answers, based
on Likert spectrum, are graded from 1to 5 and the
total score ranged from 19 to 95. The higher score
indicated higher level of dissatisfaction about body
image [22]. The validity and reliability of question-
naire is approved in Iran [23].

4. Latent variable sleep quality: To measure sleep
quality, we used Pittsburgh questionnaire (PSQI).
This self-report scale consisted of several field of
sleep latency, subjective sleep quality, sleep dura-
tion, habitual sleep efficacy, sleep disturbance, use
of sleep medication, and daytime dysfunction.
Most of the questions are adjusted in multiple
choices to answer, short and easy to understand.
The answers are graded from 0 to 3; total score is
ranged from 0 to 21. Higher score indicated higher
sleep disorder [24]. The validity and reliability of
questionnaire is approved [25].

Data analysis

Descriptive and analytical statistics using SPSS 21 (SPSS,
Chicago, IL, USA) and Lisrel 8.8 (Scientific Software
International, Skokie, IL, USA) were used in the present
study. Data is presented as average (standard division) for
quantitative variables and number (percent) for qualitative.
In order to compare groups, we used unpaired t test for

Fig. 1 Conceptual model related
to intermediate variable in sleep
quality in patients with PCOS
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quantitative variables and Mann-Whitney test for ordinal var-
iables. Based on study objectives, the following assumptions
were tested in this study:

Hypothesis 1: A higher level of clinical symptoms of
PCOS is associated with worse sleep quality.
Hypothesis 2: A higher level of clinical symptoms of
PCOS is associated with a higher level of psychological
problems, lower level of self-confidence, dissatisfaction
with the body, and worse sleep quality.
Hypothesis 3: A higher level of clinical symptoms of
PCOS is associated with a lower level of self-esteem
and worse sleep quality.
Hypothesis 4: A higher level of clinical symptoms of
PCOS is associated with dissatisfaction of body and
worse sleep quality.
Hypothesis 5: A higher level of clinical symptoms of PCOS
is associated with a higher level of psychological problems,
dissatisfaction with the body, and worse sleep quality.

Hypothesis 6: A higher level of clinical symptoms of
PCOS is associated with a higher level of psychological
problems and worse sleep quality.

The conceptual model of the present study is presented
in Fig. 1.

In the present study, to set up the proposed model (SEM),
maximum likelihood method was used based on variance-
covariance matrix, to evaluate the model. Indexes of X2, X2/
df, RMSEA, and CFI were used to determine the model
fitting. The smaller value of X2 indicates that the model is
over-fitted. If X2 is not statistically significant (p > 0.05), the
model has proper fitting. Nevertheless, due to the significance
of this indicator in the larger sample size, it cannot be used
alone to evaluate the model fitting. To resolve the problem, the
index X2/df (the values between 2 and 5 is acceptable) is
suggested. Moreover, RMSEA < 0.08 (root mean square error
of approximation) and CFI > 0.9 (comparative fir index) index
proper model fitting. To evaluate the significance of the

Table 2 Socio-demographic and
clinical characteristics of the
participants

Variable PCOS (n = 201) None PCOS (n = 199) P value

Age* 27.86 ± 5.84 28.06 ± 6.51 0.90

Education* 12.56 ± 4.86 12.34 ± 5.65 0.21

Acne score* 1.80 ± 6.01 23.95 ± 4.96 0.008

Hirsutism score* 1.57 ± 2.72 0.37 ± 0.88 < 0.001

BMI* 22.73 ± 9.62 23.95 ± 4.96 0.07

Menstrual history** < 21 7 (3.5) 2 (1) < 0.001

21–35 90 (44.8) 167(83.9)

35–60 37 (18.4) 7 (3.5)
> 190 21(10.4) 3 (1.5)

Variable 36 (17.9) 9 (4.5)

HADS score* 15.92 ± 7.23 14.68 ± 7.77 0.11

Body image score* 39.17 ± 32.23 32.61 ± 11.11 0.01

Self-esteem score* 15.32 ± 2.04 15.66 ± 1.90 0.11

*t test

**Mann-Whitney

Table 3 Pittsburgh sleep quality
index (PSQI) score Domains PCOS (n = 201) None PCOS (n = 199) P value*

Component 1: subjective sleep quality 0.19 ± 0.5 0.1 ± 0.38 0.05

Component 2: sleep latency 1.63 ± 0.88 1.54 ± 0.93 0.36

Component 3: sleep duration 1.63 ± 0.88 1.54 ± 0.93 0.07

Component 4: habitual sleep efficacy 1.56 ± 7.18 1.21 ± 1.34 0.59

Component 5: sleep disturbance 0.64 ± 0.51 0.62 ± 0.48 0.8

Component 6: use of sleep medication 0.7 ± .98 0.42 ± 0.73 0.003

Component 7: daytime dysfunction 1.33 ± 0.56 1.14 ± 0.38 0.001

Global score 9.93 ± 3.58 9.52 ± 3.58 0.65

*t test
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model, t value was used. If t value is greater than 1.96, the
coefficient is statistically significant at the 0.05 level.

Ethics

The Ethics Committee of Hormozgan University of medical
sciences approved the present study. All patients gave sign
written consent.

Results

The study sample

Four hundred women consented to participate in the study
during a 9-month period. Socio-demographic and clinical
characteristics of the participants are given in Table 2. There
was no significant difference between the two groups in the
abovementioned characteristics except for acne score, hirsut-
ism, and menstrual history (P > 0.05).

Comparing the sum score of psychological status
and sleep quality

The findings in Table 3 show that body satisfaction level was
higher in the PCOS group (39.17 ± 32.23) compared with the
control group (32.61 ± 11.11) (P = 0.01). There was no signif-
icant difference between the two groups in terms of depres-
sion, anxiety, and the level of self-esteem (Table 3).

The findings of the present study indicated that in compar-
ison with the control group, PCOS group scored lower in all
dimensions of sleep quality PSQI, especially subjective sleep
quality (P = 0.05), use of sleep medications (P = 0.003), and
daytime dysfunction (P = 0.001) (Table 4).

Sleep quality model

The outlined structural equation model is shown in Figs. 2, 3,
and 4, in which the circles and arrows indicate latent variables
and the impact of variables on each other, respectively.
Overall, goodness of fit statistics indicates for models fitting.
It should be noted that only significant pathways have been
shown (t > 1.96). There is a rule of thumb that the required
sample size is less than 200 or 5–20 times the number of
estimated parameters in the model. All data is limited to pa-
tients with PCOS (n = 201). It should be noted that due to the
great diversity of clinical finding (BMI, acne score, hirsutism
score, menstrual status), we used exploratory factor analysis to
extract important factors and all clinical symptoms considered
in the analysis. A single factor (clinical symptoms) was ex-
tracted in the results of study, the information of which entered
to correlation matrix.

As is shown in Figs. 2, 3, and 4 and Table 4, clinical symp-
toms and body image had strongest indirect relationship with
subjective sleep quality, use of sleep medication, and daytime
dysfunction. Therefore, body disaffection was the main medi-
ator in the clinical symptoms and sleep status direction in
PCOS patients.

Table 4 Direct and indirect effects of clinical symptom latent factor to the final sleep quality model of PCOS patients

Subjective sleep
quality

Use of sleep
medication

Daytime
dysfunction

Clinical symptom psychological status domain of PSQI 3.87 0.02 0.05

Clinical symptom psychological status→ Self-esteem
→ body image → domain of PSQI

0.00009 0.0003 0.00006

Clinical symptom psychological status→ body image → domain of PSQI 0.079 0.002 0.003

Clinical symptom psychological status→ Self-esteem
→ domain of PSQI

0.007 – –

Clinical symptom→ body image → domain of PSQI 9.66 0.03 0.055

Fig. 2 Structural equation model
for the sleep quality domain of
PSQI. Only significant pathways
are presented (t > 1.96). The
numbers in parentheses indicate
95% confidence intervals
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Discussion

The findings of the present study suggest that women with
PCOS have lower sleep quality in all PSQI dimensions com-
pared with the control group. For these women, the most im-
portant problem was detected in subjective sleep quality, day-
time dysfunction, and use of sleep medications.

Moran et al. [9] showed that sleep disorder in women with
PCOS was twice that scored by the control group and PCOS
was associated with increased difficulty in falling asleep.
Moreover, the finding of Fogel et al. [15] showed that in
comparison with control group, women with PCOS were sig-
nificantly exposed to obstructive sleep apnea (44.4% vs.
5.5%). In the study byMoran et al. [9], the most affected fields
in patients with PCOS were difficulty in falling asleep and
waking before intended in the morning. In this study,
Jenkins’ sleep questionnaire was used to evaluate sleep disor-
der and the fields of Jenkins’ questionnaire are different from
PSQI [26]. According to our knowledge, the present study is
the first study in which the cumulative effect of clinical symp-
toms, psychological status, self-esteem, and body image are
simultaneously evaluated. The advantages of SEM are the
ability to interpret the linear relationship between a set of
variable and dividing the relationships to direct and indirect
effects [27]. The results of SEM delineate the exact effects of
predictive variables on sleep quality and show their relative

importance. The present study showed that body image act as
an important mediator in creating negative effect of PCOS on
patients’ sleep quality (subjective sleep quality, daytime dys-
function, and use of sleep medications).

Body image is a subjective picture where an individual’s
own body, their attitude toward their own physical appear-
ance, and their health status, affects the totality of the person
and normal function [28–31]. Studies have suggested that dis-
ease such as PCOS is due to loss of body control and leads to
create a negative body image [32]. Disease-related changes
such as acne, hirsutism, obesity, and fear of infertility affect
a woman’s identity and cause body dissatisfaction [32]. The
results of our study are in line with de Niet et al. [33]. Their
study showed that PCOS symptoms may be associated with
body dissatisfaction and the fear of negative evaluation by
others [33]. Currently, it is reported that infertile women with
PCOS show significant body dissatisfaction compared with
other infertile women, which suggested involve of other
PCOS-associated factors in creating negative body image
rather than infertility alone [14]. It seems disturbed body im-
age in these patients’ leads to preoccupation and poor sleep
quality consequently. Poor sleep quality causes negative ef-
fects on one’s mood, and daytime function. Due to the poor
sleep quality during the night, patient often feels tired and it is
difficult for her to focus on daily activities. Accordingly, phys-
ical activity is decrease and finally physiological performance

Self-esteem

Fig. 4 Structural equation model
for the use of day time
dysfunction domain of PSQI.
Only significant pathways are
presented (t > 1.96). The numbers
in parentheses indicate 95%
confidence intervals

Self-esteem

Fig. 3 Structural equation model
for the use of sleep medication
domain of PSQI. Only significant
pathways are presented (t > 1.96).
The numbers in parentheses
indicate 95% confidence intervals
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is affected [34]. The important fields of PSQI previously men-
tioned in present study by participants confirmed the
abovementioned issue.

In Moran et al. [9] study, it is reported that sleep disorder is
mediated by obesity and depression. However, they did not
employ SEM and consequently could not compare several
regression models. In the present study, SEM facilitated an
analysis of simultaneous impact of several independent vari-
ables on dependent variables and consequently easy compar-
ison of direct effects of indirect variables on dependent ones.
The results of our study suggest that body image is an impor-
tant mediator in crating negative effect on sleep quality of
women with PCOS. This exploratory model is evaluated in a
relatively large Iranian community which suggests potential
for sleep quality improvement for these patients. Comparing
direct and indirect paths of SEM indicate that body image
promoting interventions results in improvement of sleep qual-
ity in patients with PCOS. Although this study has much
strength, it is not without limitations. Participants were select-
ed using a simple sampling method. Moreover, because of the
cross-sectional nature of the study, the sequence of events
between the predictive variables may not be properly verified
and any conclusion cannot be obtained based on the model
causality.

Conclusions

Sleep is an important health indicator. The finding of the
present study suggested that in connection with the fields
of subjective sleep quality, use of sleep medication and
daytime dysfunction, intermediate factors such as body
image should be taken into consideration in evaluating
clinical symptoms of patients with PCOS and are treated
if exited. More qualitative and longitudinal studies are
required to evaluate the changes in body image and con-
sequently the sleep quality.

Authors’ contributions FB contributed in conception, design, statistical
analysis, and drafting of the manuscript. MA, SA, ZA, S-AT, HA, S-NK,
and ZK contributed in data collection and manuscript drafting. SH-A
contributed in statistical analysis in revision version of manuscript and
prepared final version. All authors approved the final version for submis-
sion. FB supervised the study.

Funding information Hormozgan University of Medical Science.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Informed consent Informed consent was obtained from all individual
participants included in the study.

Ethical approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

References

1. Hays RD, Martin SA, Sesti AM, Spritzer KL (2005) Psychometric
properties of the medical outcomes study sleep measure. SleepMed
6:41–44

2. Tersigni C, Castellani R, de Waure C, Fattorossi A, De Spirito M,
Gasbarrini A et al (2014) Celiac disease and reproductive disorders:
meta-analysis of epidemiologic associations and potential patho-
genic mechanisms. Hum Reprod Update 20:582–593

3. Bixler EO, Vgontzas AN, Lin HM, Calhoun SL, Vela-Bueno A,
Kales A (2005) Excessive daytime sleepiness in a general popula-
tion sample: the role of sleep apnea, age, obesity, diabetes, and
depression. J Clin Endocrinol Metab 90:4510–4515

4. Lemola S, Raikkonen K, Gomez V, Allemand M (2013) Optimism
and self-esteem are related to sleep. Results from a large
community-based sample. Int J Behav Med 20:567–571

5. Azziz R (2003) Androgen excess is the key element in polycystic
ovary syndrome. Fertil Steril 80:252–254

6. Mansson M, Holte J, Landin-Wilhelmsen K, Dahlgren E,
Johansson A, Landen M (2008) Women with polycystic ovary
syndrome are often depressed or anxious–a case control study.
Psychoneuroendocrinology. 33:1132–1138

7. Downey J, Yingling S, McKinney M, Husami N, Jewelewicz R,
Maidman J (1989) Mood disorders, psychiatric symptoms, and dis-
tress in women presenting for infertility evaluation. Fertil Steril 52:
425–432

8. Paulson JD, Haarmann BS, Salerno RL, Asmar P (1988) An inves-
tigation of the relationship between emotional maladjustment and
infertility. Fertil Steril 49:258–262

9. Moran LJ, March WA, Whitrow MJ, Giles LC, Davies MJ, Moore
VM (2015) Sleep disturbances in a community-based sample of
women with polycystic ovary syndrome. Hum Reprod 30:466–472

10. Lipton MG, Sherr L, Elford J, Rustin MH, Clayton WJ (2006)
Women living with facial hair: the psychological and behavioral
burden. J Psychosom Res 61:161–168

11. Yazici K, Baz K, Yazici AE, Kokturk A, Tot S, Demirseren D et al
(2004) Disease-specific quality of life is associated with anxiety and
depression in patients with acne. J Eur Acad Dermatol Venereol 18:
435–439

12. Petry NM, Barry D, Pietrzak RH, Wagner JA (2008) Overweight
and obesity are associated with psychiatric disorders: results from
the National Epidemiologic Survey on Alcohol and Related
Conditions. Psychosom Med 70:288–297

13. Lechner L, Bolman C, van Dalen A (2007) Definite involuntary
childlessness: associations between coping, social support and psy-
chological distress. Hum Reprod 22:288–294

14. Himelein MJ, Thatcher SS (2006) Depression and body image
among women with polycystic ovary syndrome. J Health Psychol
11:613–625

15. Fogel RB, Malhotra A, Pillar G, Pittman SD, Dunaif A, White DP
(2001) Increased prevalence of obstructive sleep apnea syndrome in
obese women with polycystic ovary syndrome. J Clin Endocrinol
Metab 86:1175–1180

16. Ferriman D, Gallwey JD (1961) Clinical assessment of body hair
growth in women. J Clin Endocrinol Metab 21:1440–1447

17. Shyangdan D, Clar C, Ghouri N, Henderson R, Gurung T, Preiss D
et al (2011) Insulin sensitisers in the treatment of non-alcoholic fatty
liver disease: a systematic review. Health Technol Assess 15:1–110

Sleep Breath



18. Herrmann C (1997) International experiences with the Hospital
Anxiety and Depression Scale–a review of validation data and clin-
ical results. J Psychosom Res 42:17–41

19. Montazeri A, Vahdaninia M, Ebrahimi M, Jarvandi S (2003) The
Hospital Anxiety and Depression Scale (HADS): translation and
validation study of the Iranian version. Health Qual Life
Outcomes 1:14

20. Vajro P, Lenta S, Pignata C, Salerno M, D’Aniello R, De Micco I
et al (2012) Therapeutic options in pediatric non alcoholic fatty liver
disease: current status and future directions. Ital J Pediatr 38:55

21. Luque-Ramirez M, Escobar-Morreale HF (2014) Polycystic ovary
syndrome as a paradigm for prehypertension, prediabetes, and
preobesity. Curr Hypertens Rep 16:500

22. Littleton HL, Axsom D, Pury CL (2005) Development of the body
image concern inventory. Behav Res Ther 43:229–241

23. Unfer V, Porcaro G (2014) Updates on the myo-inositol plus D-
chiro-inositol combined therapy in polycystic ovary syndrome.
Expert Rev Clin Pharmacol 7:623–631

24. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ
(1989) The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res 28:193–213

25. Rezaei E, Moghadam ZB, Saraylu K (2013) Quality of life in preg-
nant women with sleep disorder. J Family Reprod Health 7:87–93

26. Jenkins CD, Stanton BA, Niemcryk SJ, Rose RM (1988) A scale
for the estimation of sleep problems in clinical research. J Clin
Epidemiol 41:313–321

27. Lachin JM (2000) Statistical considerations in the intent-to-treat
principle. Control Clin Trials 21:167–189

28. Mock V (1993) Body image in women treated for breast cancer.
Nurs Res 42:153–157

29. Carver CS, Pozo-Kaderman C, Price AA, Noriega V, Harris SD,
Derhagopian RP et al (1998) Concern about aspects of body image
and adjustment to early stage breast cancer. Psychosom Med 60:
168–174

30. Hopwood P (1993) The assessment of body image in cancer pa-
tients. Eur J Cancer 2:276–281

31. Cohen MZ, Kahn DL, Steeves RH (1998) Beyond body image: the
experience of breast cancer. Oncol Nurs Forum 25:835–841

32. Bazarganipour F, Ziaei S, Montazeri A, Foroozanfard F,
Kazemnejad A, Faghihzadeh S (2013) Body image satisfaction
and self-esteem status among the patients with polycystic ovary
syndrome. Iran J Reprod Med 11:829–836

33. de Niet JE, de Koning CM, Pastoor H, Duivenvoorden HJ,
Valkenburg O, Ramakers MJ et al (2010) Psychological well-
being and sexarche in women with polycystic ovary syndrome.
Hum Reprod 25:1497–1503

34. Iliescu EA, Coo H, McMurray MH, Meers CL, Quinn MM, Singer
MA et al (2003) Quality of sleep and health-related quality of life in
haemodialysis patients. Nephrol Dial Transplant 18:126–132

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

Sleep Breath


	The impact of depression, self-esteem, and body image on sleep quality in patients with PCOS: a cross-sectional study
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Design and data collection
	Measure
	Data analysis
	Ethics

	Results
	The study sample
	Comparing the sum score of psychological status and sleep quality
	Sleep quality model

	Discussion
	Conclusions
	References


