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Abstract

Purpose: This study was conducted to determine the
metabolic syndrome prevalence in women and evaluate its
effect on the quality of life and sleep.

Materials and Methods: This descriptive and ctross-
sectional study was completed with 372 women. Data were
collected using a descriptive questionnaire, the Pittsburgh
Sleep Quality Index, and the SF 36 Quality of Life Scale..
Results: The metabolic syndrome prevalence in women
was 41.9%, according to the International Diabetes
Federation diagnostic critetia. The mean scores obtained
from the sleep quality index by those with metabolic
syndrome were significantly higher than those without
metabolic syndrome. The median scores obtained from
the physical function and role difficulty, pain, general
health perception, and mental summary sub-dimensions of
the SF-36 quality of life scale by the women who were
found to have metabolic syndrome were lower than those
without metabolic syndrome.

Conclusion: Metabolic syndrome was found to be
common in women and to affect the quality of life and
sleep negatively in women in this study. We, therefore,
recommend women to be evaluated in terms of metabolic
syndrome at regular intervals and healthcare professionals
to provide training and consultancy services to promote
healthy living behaviors that could improve their quality of
life and sleep.

Keywords: Metabolic syndrome, sleep, quality of life,
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Oz

Amag: Calisma, kadinlarda metabolik  sendrom
prevalansint belirlemek ve metabolik sendromun uyku ve
yasam kalitesi Uzerindeki etkisini degerlendirmek amaciyla
yapilmistir.

Gereg ve Yontem: Bu tamimlayict ve kesitsel tipteki
calisma 372 kadimnla tamamlanmistir. Arastirmanin verileri
tanimlayict anket formu, Pittsburgh Sleep Quality Index
(PSQI) ve SF 36 Yasam Kalitesi Olgegi kullantlarak
toplanmustir..

Bulgular: Calismamizda Diyabet
Federasyonu tan: kriterlerine gére kadinlarin %41.9’unda
metabolik sendrom oldugu tespit edilmistir. Kadimlarin
uyku kalitesi degerlendirildiginde, metabolik sendrom
saptanan kadinlarin Pittsburgh Sleep Quality Index toplam
puan ortalamasinin, metabolik sendrom saptanmayan
kadinlardan daha yiiksek oldugu belirlenmistir. Metabolik
sendrom saptanan kadinlarin  SF-36  yasam  kalitesi
Slgeginin fiziksel fonksiyon, fiziksel rol glicliigh, agr1, genel
saglik algisi alt boyut puan ortancalari ile mental 6zet skoru
alt boyut puan ortancasinin metabolik sendrom
saptanmayan  kadmnlardan  daha  disik  oldugu
belirlenmistir.

Sonug: Calisma metabolik  sendromun
kadinlarda yaygin olarak gériildigi, kadinlarin uyku ve
yasam kalitesini olumsuz yonde etkiledigi tespit edilmistir.
Bu sonuglar dogrultusunda kadinlarin uyku ve yasam
kalitelerini iyilestirebilmek i¢in diizenli araliklarla metabolik
sendrom yoniinden degerlendirilmesi ve kadinlara saglikli
yasam davranislart kazanmalart konusunda egitim ve
danigsmanlik hizmetlerinin verilmesi 6nerilmektedir.
Anahtar kelimeler: Metabolik sendrom, uyku, yasam
kalitesi, kadin
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INTRODUCTION

The metabolic syndrome (MetS) prevalence has
increased globally due to physical inactivity, high-
calorie intake, and increased obesity. It is an
important health problem with high morbidity and
mortality. MetS to genetic and
environmental factors, and it is a set of
cardiometabolic risk factors characterized by high
blood pressure, high blood glucose and triglyceride
(TG), abdominal obesity, and low high-density
lipoprotein cholesterol (HDL-C)!-3. MetS is reported
to increase the risk of developing type 2 diabetes
mellitus (DM) 5 times and developing arteriosclerotic
cardiovascular disease 2 to 3 times*>.

occurs due

MetS is identified according to different diagnostic
criteria by various organizations and study groups.
The National Cholesterol Education Program Adult
Treatment Panel III (NCEP ATP III) and the
International Diabetes Federation (IDF)
identification criteria are most commonly used>®. The
MetS prevalence varies based on the criteria used in
its identification, race, ethnic origin, age, and gender?.
It is reported to vary between 10% and 40%
wotldwide!. MetS prevalence in adults aged 20 and
over was 33.9% divided as 28.0% in males and 39.6%
in females in a study conducted using the NCEP ATP
III criteria in our country®. The MetS prevalence was
found to be 36.7% according to the NCEP ATP III
criteria and 43.9% according to the IDF criteria in the
Prospective Urban Epidemiological (PURE) Study -
PURE Turkey. The prevalence of MetS in women
was found to be higher than in men in the same
study’.

Many risk factors play a role in the development of
MetS>6. One of these health problems that affect the
development of MetS and that can also be seen
following its development is sleep disturbance®1°.
Sleep is a basic human need and is an important
factor affecting the individual's well-being and quality
of life. Individuals need adequate and quality sleep to
develop and repair tissues, protect energy and
physical and mental functions, regulate metabolic and
hormonal processes, and maintain health!>12. A
decrease in sleep duration or poor sleep quality causes
an increase in sympathetic nervous system activity
and changes in insulin secretion, cortisol, and growth
hormone, and leptin and ghrelin, which are the
hormones regulating the sensation of appetite and
satiety. These changes lead to deterioration in glucose
metabolism, blood pressure, and appetite regulation,
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increasing the risk of obesity, insulin resistance,
hypertension, diabetes, and MetS development!3!4.
The sleep duration (short or long)!>1¢ and sleep
quality® 101416 have been related to MetS. In addition
to sleep quality, MetS itself and the chronic diseases
that may develop due to MetS can decrease the
quality of life by affecting the physical, mental and
social functions of the individual!”!8. MetS has been
reported to affect the quality of life negatively!8-2!.

Studies are evaluating the effect of MetS on the
quality of life'8202! and sleep”1%14 separately in the
literature. However, we did not come across a study
evaluating the effect of MetS on the quality of life and
sleep in women together. Therefore, this study was
conducted to determine the prevalence of MetS in
women and evaluate its effect on the quality of life
and sleep. The results obtained from this study could
contribute to determining the effect of MetS on sleep
and the quality of life in women, increasing the
awareness of health care professionals on the subject
and planning treatment and care services directed at
solving the problem. We also believe that the findings
of our study could contribute to the literature
information as there is only limited research data on
the investigated subject.

In this study, answers to questions "What is the
prevalence of MetS in women?", "Does MetS have an
effect on sleep quality in women?", "Does MetS have
an effect on quality of life in women?" wete sought.

MATERIALS AND METHODS

Sample

This research is a descriptive and cross-sectional
study. The study population consisted of women who
had presented for a physical examination to the
internal medicine outpatient departments of a
training and research hospital between 12 February
and 6 April 2018. The sample of the study was
identified by using the sample size formula with an
unknown population. Using a 95% confidence
interval, a p-value of 0.385%2, and the sample size
formula with an unknown population, the number of
women required to be included in the sample was
calculated as 364, and the study was completed with
372 women who met the study inclusion criteria.

Study inclusion criteria were all women (1) being over
the age of 18; (2) being able to understand and answer
the questions; and (3) having agreed to participate in
the study. The exclusion criterion of the study was
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the presence of a physical or mental disability in the
subject.

Before starting the study, approval was obtained
from the Nigde Omer Halisdemir University Ethics
Committee (Date: 29.12.2017, approval number:
2017/13-01) and written institutional approval from
the Nigde Province Health Directorate and the
training and research hospital where the study was
conducted. The women included in the study were
informed of the purpose of the study, and verbal and
written informed consent was taken.

Measures

The data in the study were collected by using a
descriptive questionnaire created by the investigators
by reviewing the literature7%:10.142021 " the Pittsburgh
Sleep Quality Index (PSQI)and the SF-36 Quality of
Life Scale.

The descriptive questionnaire

The descriptive questionnaire included 25 questions
evaluating the socio-demographic and disease- and
health-related characteristics of the women. Systolic
and diastolic blood pressure and height, weight, the
women's waist circumference were also taken, and
the body mass index (BMI) was calculated. The
fasting plasma glucose (FPG), HDL-C, and TG
values of the women were recorded from the routine
laboratory test results obtained after at least 8 hours
of fasting.

The IDF diagnosis criteria were used to identify MetS
in our study. The diagnosis of MetS was based on the
presence of at least 2 of the criteria defined below,
provided that IDF Central obesity was present.
Central obesity was determined using the waist
circumference specific to the ethnic group. MetS
criteria were (1) Waist circumference (= 94 cm for
Europid male and = 80 cm for Europid female); (2)
Raised TG (=150 mg/dL or receiving specific
treatment for this lipid abnormality); (3) Reduced
HDL-C(<40 mg/dL in males, <50 mg/dL in females
or receiving specific treatment for this lipid
abnormality); (4) Raised blood pressure (systolic BP
2 130 or diastolic BP = 85 mmHg or treatment of
previously diagnosed hypertension); and (5) Raised
FPG (FPG 2100 mg/dL or previously diagnosed
type 2 diabetes)?.

Pittsburgh Sleep Quality Index (PSQI)

PSQI was developed by Buysse et al. in 198974
Turkish adaptation of the PSQI was conducted by
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Agargiin et al. . The index contains 24 questions,
including 19 self-evaluation questions and five
answered by the spouse or roommate of the
individual. The 18 items included in the scoring are
grouped as seven components. Fach item is
evaluated over 0-3 points. The sum of the scores of 7
components gives the total PSQI score. The total
score is between 0 and 21. The Cronbach’s alpha
value of the index is 0.80 in the study conducted by
Agargiin et al. . The Cronbach’s alpha value of
PSQI was found to be 0.74 in our study.

SF-36 Quality of Life Scale (SF-36 QoLS)

This scale is an individual evaluation scale used
commonly in health-related quality of life studies.
The scale contains 36 items and consists of the eight
sub-dimensions of physical function, social function,
physical role difficulty, emotional role limitations,
mental health, energy/vitality, bodily pain, and
general health perception®. Summary scores can also
be obtained for the physical and mental components
of the health sub-dimensions of the scale. Total
scores are obtained separately for each sub-
dimension of the SF-36 QoLS and range between 0
and 100. Increasing the scores obtained from the
scales indicates an increase in the quality of life.
Pinar?” has conducted the Turkish adaptation of the
scale, and the Cronbach’s alpha value was found to
be 0.92. The SF-36 QoLS Cronbach’s alpha value was
found to be 0.84 in our study.

Procedure

After the necessary permissions for the study to be
conducted were obtained, the data forms were
completed by investigators and/or a propetly trained
nurse interviewer by using the face-to-face interview
method by meeting the women during weekdays
between 12 February and 6 April 2018 at the internal
medicine outpatient departments of the training and
research hospital where the study was conducted.
The FPG, HDL-C, and TG values of the women
were recorded from the routine laboratory results.
The investigators and/or a trained nurse interviewer
measured the women's blood pressure, waist
circumference, height, and weight were measured by
the investigators and/or a trained nutse interviewer.

Whether metabolic syndrome was present was
determined in all the women included in the study
with the IDF metabolic syndrome diagnostic criteria
by using the TG, HDL-C, FPG, waist circumference,
and blood pressure values.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18280918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18280918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18280918
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Statistical analysis

The data were evaluated using the SPSS Statistics 24.0
software program (IBM Corp., Armonk, NY). The
Shapiro-Wilk test was used to determine whether the
data were distributed normally. The number,
percentage, mean, standard deviation, median, 25%,
and 75% percentile values were used as descriptive
statistics. The Mann-Whitney U test was used to
compare MetS with the median scores obtained from
the quality of life and sleep. Cronbach’s alpha values
were also assessed to determine the validity and
reliability of the scales. The significance level was
accepted as p<0.05 in the study.

RESULTS

The mean age of the women included in the study
was 38.41+12.54 years; 42.5% were primary school
graduates and 28.2% university graduates, while
75.8% were married and 72.3% had children. Of the
women, 73.7% were found not to have an income-
generating job, 49.5% stated that they had an income
less than their expenses, and 87.4% had social
security. When healthy lifestyle behaviors were

Effects of metabolic syndrome in women

evaluated, 12.6% of the women stated that they were
currently smoking, 77.2% were not involved in
regular physical activity, and 42.2% stated that they
did not eat healthy food. The mean BMI was
28.49%6.29; 37.2% were obese, and 34.7% had
normal weight. When their personal histories were
evaluated, 74.2% of the women stated they had not
entered menopause, 45.2% had a chronic disease,
18.3% had diabetes mellitus (DM), and 15.3% had
been diagnosed with hypertension (HT). DM was
present in 41.4%, HT in 53.5%, and cardiovascular
system disease in 36.3% of the family members of the
women (Table 1).

MetS was present in 41.9% of the women included in
the study according to IDF diagnostic criteria. When
MetS components were evaluated, the mean waist
circumference was 104.03+15.36 cm, the mean
systolic and  diastolic blood pressure  was
119.83£15.08 mmHg and 76.20%£10.33 mmHg,
respectively, and the mean FPG, TG, and HDL-C
levels wete 104.68139.07 mg/dL, 136.41£83.99
mg/dL, and 50.90+12.71 mg/dL respectively (Table

1).

Table 1. The descriptive characteristics and metabolic syndrome status of the women

Characteristics Number %
(n=372)
Age (Mean £SD) 38.41%+12.54
Educational status
Not literate 21 5.6
Primary school 158 42.5
Secondary school 30 8.1
High school 58 15.6
University 105 28.2
Marital status
Married 282 75.8
Single 90 24.2
Occupational status
Works 98 26.3
Does not work 274 73.7
Social security
Present 325 87.4
Absent 47 12.6
Income status
Income less than expenses 184 49.5
Income equal to expenses 166 44.6
Income more than expenses 22 5.9
Smoking status
Never smoked 301 80.9
Smoked and quit 24 6.5
Current smoker 47 12.6
Regular physical activity
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Yes 85 22.8
No 287 77.2
Healthy diet based on self-expression

Yes 215 57.8
No 157 42.2
Menopausal

Yes 96 25.8
No 276 74.2
Chronic disease

Present 168 45.2
Absent 204 54.8
Diabetes mellitus

Present 68 18.3
Absent 304 81.7
Hypertension

Present 57 15.3
Absent 315 84.7
Diabetes mellitus in family members

Present 154 414
Absent 218 58.6
Hypertension in family members

Present 199 53.5
Absent 173 46.5
Cardiovascular system disease in family members

Present 135 36.3
Absent 237 63.7
Body mass index(BMI)

Low weight 6 1.6
Normal 129 34,7
Overweight 99 26.5
Obese 138 37.2
BMI (Mean + SD) (kg/m?) 28.49+6.29

Metabolic syndrome

Present 156 41.9
Absent 216 58.1

Metabolic syndrome components (Mean£SD)

Waist circumference (cm)

104.03+15.36

Systolic blood pressures (mmHg)

119.83+15.08

Diastolic blood pressure (mmHg)

76.20£10.33

Triglycerides (mg/dL) 136.41+83.99
High-density lipoprotein cholesterol (mg/dL) 50.90£12.71
Fasting plasma glucose (mg/dL) 104.68£39.07

The mean sleep duration in the previous night was
6.71£1.37 hours. The mean sleep duration was
6.55%1.46 hours in the women with MetS and
6.8311.29 hours in the women without MetS
(»<0.05). The mean PSQI daytime dysfunction sub-
dimension score was lower in women with MetS than
those without MetS (p<0.05). The scores of the PSQI
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sub-dimensions other than daytime dysfunction and
global PSQI mean scores of the women with MetS
were higher than those without MetS (»<0.05). No
statistically significant difference was found between
the PSQI sleep latency sub-dimension median score
and the presence of MetS (p>0.05) (Table 2).
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Table 2. Comparison of Pittsburgh Sleep Quality Index scores of women without metabolic syndrome and with
metabolic syndrome

Pittsburgh Sleep Metabolic Syndrome Present Metabolic Syndrome Absent

Quality Index

Scores MeantSD Median MeantSD Median p-
*(25p-%75p) *(%025p-%75p) value**

Subjective sleep 1.47£0.75 1.0 (1.00-2.00) 1.31£0.78 1.00 (1.00-2.00) 0.043

quality

Sleep latency 1.66£1.09 2.0 (1.00-3.00) 1.45%0.92 1.00 (1.00-2.00) 0.055

Sleep duration 0.81+0.96 0.0 (0.00-1.75) 0.59+0.83 0.00 (0.00-1.00) 0.028

Habitual sleep 0.81£1.00 0.0 (0.00-1.00) 0.60£0.94 0.00 (0.00-1.00) 0.018

efficiency

Sleep disturbances 1.64£0.67 2.0 (1.00-2.00) 1.45%0.65 1.00 (1.00-2.00) 0.004

Use of sleep 0.28+0.84 0.0 (0.00-0.00) 0.11£0.50 0.00 (0.00-0.00) 0.031

medications

Daytime 0.73+0.78 1.0 (0.00-1.00) 0.99+0.98 1.00 (0.00-2.00) 0.024

dysfunction

Global PSQI score 7.42%3.62 7.0 (5.00-10.00) 6.52%3.50 6.00 (4.00-9.00) 0.016

*25% and 75% percentile values; **Mann-Whitney U test; SD, standard deviation

The median scores of the MetS patients from the the SF-36 QoLS’s vitality, emotional role limitations,
general health perception, physical function, role and mental health sub-dimension median scores were
difficulty, bodily pain, and mental component lower in subjects with MetS than in those without
summary sub-dimensions of the SF-36 QoLS were  MetS, this difference was not found to be statistically
lower than those without MetS (p<0.001). Although  significant (p>0.05) (Table 3).

Table 3. Comparison of SF-36 Quality of Life Scale sub-dimensions scores of women without metabolic syndrome
and with metabolic syndrome

SF-36 Quality of Life Metabolic syndrome present Metabolic syndrome absent p-

Scale MeantSD Median MeantSD Median value**

sub-dimensions *(%25p-%75p) *(%25p-%75p)

Physical functioning 66.12126.22 65.00 75.74%£23.95 85.00 <0.001
(46.25-90.00) (60.00-95.00)

Role limitation- 44.87+42.18 25.00 57.98+43.16 75.00 0.005

Physical (0.00-100) (0.00-100)

Bodily pain 44.931+25.84 40.00 55.27£23.18 50.00 <0.001
(30.00-60.00) (40.00-70.00)

General health 47.94+22.85 50.00 54.461+21.82 55.00 0.009

perception (30.00-65.00) (40.00-70.00)

Vitality (Energy) 47.17124.35 50.00 51.15+23.21 50.00 0.138
(30.00-65.00) (35.00-70.00)

Social functioning 71.55%£26.99 75.00 71.87124.94 75.00 0.853

(50.00-100) (50.00-100)

Role limitation- 61.32+44.56 100 64.66141.05 100 0.663

Emotional (0.00-100) (33.33-100)

Mental health 54.28%19.80 54.00 57.00£20.29 60.00 0.145
(44.00-68.00) (44.00-72.00)

Physical component 43.44+11.30 45.13 43.17+11.08 44.24 0.921

summary (36.08-51.71) (36.30-51.94)

Mental component 39.22+10.43 39.08 44.0919.27 45.84 <0.001

summary (31.10-47.22) (37.78-50.99)
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DISCUSSION

The incidence of MetS is gradually increasing
wotldwide, which in turn increases both the risk of
developing diabetes and the relevant expenses.
Identifying MetS and ensuring effective management
are important in decreasing other health risks in the
population and healthcare expenses>?8. The MetS
prevalence in women was found to be 41.9% in our
study. Other studies conducted in our country have
reported the MetS prevalence in women according to
IDF diagnostic criteria to vary between 38.5% and
49.89/,7,22,29,30,

The MetS prevalence in women as based on IDF
criteria has been reported to be 17.4% in the
Philippines, 20.0% in China, 33.0% in Australia, and
47.2% in India in a systematic review of adults in the
Asian-Pacific region’!. MetS prevalence in women
was 42.0% in a systematic review and meta-analysis
study using the same criteria conducted in Iran®2. The
MetS prevalence in women in our study was similar
to the studies conducted by Soysal et al. (38.5%)22
and Oguz et al. (44.8%)7 in our country by Amirkalali
et al.®? in Iran. The high MetS prevalence in our study
is thought to be due to the use of subjects who had
presented to internal medicine  outpatient
departments.

The quantity and quality of sleep play an important
role in maintaining daily metabolic and hormonal
processes®¥. Short or long sleep duration is reported
to increase the risk of MetS development in the
literature!16, The sleep duration in the previous night
of women with MetS in our study was found to be
shorter than those without MetS (p<0.05). Short
sleep duration was reported to be related to MetS in
another study, similar to our study finding®. PSQI
sub-dimensions except for daytime dysfunction and
sleep latency and global PSQI mean scores were
higher in the women found to have MetS in our study
(»<0.05). The mean scores of PSQI sub-dimensions
other than daytime dysfunction, sleep duration,
subjective sleep quality, and global PSQI score were
higher in women with MetS in the study of Okubo et
al. (p<0.05)!1%. The PSQI sleep duration, sleep
disturbances, use of sleep medications sub-dimension
scores, and mean global PSQI scores were found to
be higher in individuals with MetS in the study of
Zohal et al. (p<0.05)!*. Hung et al.” found the mean
global PSQI score in individuals with MetS to be
higher than those without MetS (p<0.001). The
findings of the study mentioned above%!%!# support
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those from our study. However, there are also studies
reporting no significant relationship between sleep
quality and MetS in the literature’>*.  These
contrasting results are thought to be due to various
criteria for identifying MetS and the differences in the
characteristics of the study populations.

MetS is reported to decrease the quality of life!”18.
SF-36 QoLS general health perception, physical
function, role limitation, bodily pain, and mental
component summary sub-dimensions median scores
of the women with MetS were lower than those
without MetS (»<0.05). A study on Pakistani
immigrant women has found the SF-36 QoLS general
health, physical function, and bodily pain sub-
dimensions to be higher in women with MetS?. MetS
was found to harm the SF-36 QoLS physical health
components (physical function, bodily pain, physical
role difficulty, general health) in women in a study
where gender-related factors were evaluated®. The
mean scotes obtained by individuals with MetS from
all sub-dimensions of the SF-36 QoLS except the
bodily pain sub-dimension were significantly lower in
the study of Tziallas et al.?! covering a mixed-gender
population. The quality of life in subjects with MetS
is lower in other studies as well'”>?. Similar to the
studies mentioned above, we found the quality of life
of women to be negatively affected by MetS.
Interventions by health care professionals that will
ensure that patients with MetS lead a healthy lifestyle
are needed to increase the quality of life.

This study had some limitations. One of these was
the fact that it was not a community-based study.
Another limitation was that the findings obtained
from the women presenting to the internal medicine
outpatients of a single training and reseatch hospital
could only be generalized to the study universe.

In conclusion, the MetS prevalence in women was
found to be high in our study. MetS was also found
to affect the quality of life and sleep negatively in
women. MetS itself and the associated sleep disorders
may lead to many diseases and increase mortality,
morbidity, and treatment costs®!%28. The prevention
of these problems requires preventing the
development of MetS in women. Health care
professionals need to direct the women toward a
healthy lifestyle starting from childhood to prevent
MetS development. However, many women do not
know they have MetS. Diagnosis and follow-up of
MetS in women by health care professionals are
therefore required at regular intervals. It is also
necessary to raise the awareness of the individuals in

1114



the society about this issue. Training and counseling
services should also be provided to improve the
quality of life and sleep in women who have MetS and
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prevent or control any health problems.
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