THE RELATIONSHIP

OF SLEEP QUALITY
AND SLEEP DURATION
WITH CORONARY ARTERY DISEASE

Summary

In this study, it was aimed to determine whether there is a
statistically significant difference of sleep duration and sleep
quality between non-CAD individuals from general popula-
tion and patients admitted in a third stage cardiology clinic
with a diagnosis of CAD. This observational, descriptive study
was carried out between January 1, 2018 and March 31, 2018
with 150 non-CAD people from general population, and 150
patients with CAD diagnosis admitted in a cardiology clinic.
People under 18 years of age and those with sleep apnea syn-
drome, or other significant medical conditions leading to sleep
disturbance were excluded from the study. A questionnaire
of socio-demographic characteristics and of the Pittsburgh
Sleep Quality Scale (PSQS) was applied to the participating
patients and control group by face-to-face interview method.
Pittsburgh Sleep Quality Index (PSQI) and total sleep duration
were determined according to the responses to the questions in
the PSQS. Differences between the groups were investigated.
In the study, the mean duration of sleep (hours) in the group
with CAD, DM, HT, and HLwas found to be statistically
significantly lower than the non-CAD group. The mean total
score of PSQS in the group with CAD, DM, HT, and HLwas
found to be statistically significantly higher than non-CAD
group. No statistically significant difference was observed be-
tween the mean duration of sleep and averages of PSQS total
points of the smoking and non-smoking groups. Sleep quality
and duration of sleep were found to be significantly associated
with diseases such as CAD, cardiovascular heart diseases and
their risk factors such as DM, HT, HL. In this context, it is
possible to determine the sleep quality and the duration of sleep
easily in the outpatient clinic conditions using the PSQS in
the practice of family medicine application. By specifying the
measures to be taken in this direction, appropriate counselling
services can be provided for people at risk.

Keywords: coronary artery disease, sleep duration, sleep qua-
lity, Pittsburgh Sleep Quality Scale

Rezumat

Relatia calitdtii si duratei somnului cu boala ischemicd
coronariand

Scopul acestui studiu a fost de a stabili dacd existd o diferentd
statistic semnificativd intre durata si calitatea somnului la
indivizii care nu suferd de boald ischemicd coronariand (BIC)
din populatia generald si la pacientii internati intr-o clinicd
de cardiologie de nivelul trei cu un diagnostic de BIC. Acest
studiu observational, descriptiv a fost efectuat in perioada 1
ianuarie 2018 - 31 martie 2018, incluzdnd 150 de persoane
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din populatia generald care nu au BIC si 150 de pacienti cu
diagnostic de BIC, internati intr-o clinicd de cardiologie. Au
fost excluse din studiu persoanele sub 18 ani si cele cu sindrom
de apnee in somn sau cu alte afectiuni medicale semnificative,
care conduc la tulburdri de somn. Un chestionar cu privire la
caracteristicile sociodemografice si la scala Pittsburgh de cali-
tate a somnului (PSQS) a fost aplicat pacientilor-participanti
si grupului de control prin metoda interviului fatd in fatd.
Indicele Pittsburgh al calitdtii somnului (PSQI) si durata totald
a somnului au fost determinate in functie de rdaspunsurile
la intrebdrile din PSQS. Au fost evaluate diferentele dintre
grupuri. In studiu, durata medie a somnului (ore) in grupul
cu BIC, diabet zaharat (DZ), hipertensiune arteriald (HTA)
si hiperlipidemie (HL) a fost consideratd statistic semnificativ
mai micd decdt in grupul fard BIC. Scorul mediu total al PSQS
din grupul cu BIC, DZ, HTA si HL a fost constatat statistic
semnificativ mai mare decdt in grupul fard BIC. Nu a fost
observatd nicio diferentd semnificativd statistic intre durata
medie a somnului si mediile punctelor totale PSQS la cei care
fumeazi si la nefumadtori. S-a constatat cd durata si calitatea
somnului sunt asociate in mod semnificativ cu boli precum
BIC, maladii cardiovasculare si factorii de risc ai acestora,
cum ar fi DM, HTA, HL. In acest context, este posibil si se
determine cu usurintd calitatea somnului si durata somnului
in conditii de ambulatoriu, folosind aplicatia PSQS in practica
medicinei de familie. Precizdnd mdsurile care trebuie luate
in aceastd directie, se pot oferi servicii de consiliere adecvate
pentru persoanele cu risc.

Cuvinte-cheie: boald ischemicd coronariand, durata som-
nului, calitatea somnului, scala Pittsburgh de calitate a
somnului

Pesrome

Bsaumoceasv kauecmea u OnumenvHocmu cHa c 3a6orme-
8AHUAMU KOPOHAPHDIX apmeputi

Hccnedosanue 6vino Hanpasneno Ha onpedesnerue crmamu-
CUMeCcKY 3HAYUMDBIX PA3TIUYULL NPOOOTHUMENBHOCU U
Kavecmea cHa Mex0y TUuamu, He cmpadarvuUMu unie-
muueckoii 6one3nvro cepoua (MBC) us obujeeco Hacenenus,
U nayuenmamu, NOCMyNUSUUMU 6 KAPOUOTIOZUHECK Y10
KIUHUKY mpembve2o YposHs ¢ ouaznosom MBC. Omo onuca-
menvHoe uccred08anue, 0CHOBAHHOE HA HAOMIOOeHUU, Obi0
nposedero 8 nepuod ¢ 1 smeapst 2018 z00a no 31 mapma
2018 200a ¢ yuacmuem 150 uenosex u3 obuseit NonynAUUY,
He umeroujux MIBC, u 150 navuenmos ¢ ouazrnozom MBC,
NOCMYNUBUUX 6 KAPOUOI02UHeCKYH0 KIUHUKY. JT1o0u 6 603-
pacme 0o 18 nem u nuua ¢ cCUHOPOMOM ANHOI 60 CHe UL
Opyeumu cepvesHvimu 3a60/1e8AHUIMU, NPUBOOTUUMU K




HAPYUIeHUI0 CHA, ObLIU UCKTIIOUEHDL U3 UCCIe008aHUs. Bo-
NPOCHUK COUUATLHO-0eMOZPAPUHECKUX XAPAKMEPUCTNUK U
ITummcoypeckoti wikanv kavecmea ca (PSQS) 6vin npume-
HeH K Y4actmeyouum NayueHmam u KoHmMponvHoi pynne
Memooom ouHo2o unmepevio. Iummcbypeckuii uHoexc
kauecmea cua (PSQI) u o6uas npodomcumenvHoCMs cHA
6vinu onpedesnieHbl 6 COOMBEMCMBUL C OTNBEMAMU HA 60HPO-
co1 8 PSQS. Boinu uccnedosamvl pasnudusi mexcoy epynnamu.
B uccnedosanuu cpedHas npodonicumenvHocmo cHa (uacwt)
6 epynne ¢ YIBC, caxaprvim ouabemom (ClI), apmepuans-
Hoti eunepmensueti (AI) u eunepnunudemueii (I7I) 6vina
crmamucmudecky 3Ha4UmMo Huice, uem 8 epynne 6e3 JBC.
Cpeonuti o6uuii 6ann PSQS 6 epynne ¢ UBC, ClI, AT u IJ]
Obu1 cnamucmuyecku 00CHO6ePHO Bblille, YeM 6 2pynne 6e3
MBC. Cmamucmuvecku 3HAYUMbLX PA3IUMUTE MeHOY Cpeo-
Heti NPOOOTHUMENTLHOCbIO CHA U CPEOHUMU 3HAYEHUAMU
o6uyezo0 xkonuuecmea 6annos PSQS 6 zpynnax cpedu Kypausux
U HeKypAUWUX He HA6n00anoce. Boino ycmanosnexo, umo
Ka4ecmeo u NpooOIHUMENbHOCHb CHA 68 3HAYUMETbHOU
cmenenuy c6A3aHbl ¢ makumu 3abonesanuamu, kax MBC,
cepoeuHo-cocyoucmole 3a601e6aHUS U MAKUMU PaKmopamu
pucka, kax ClI, AL, I7l. B amom KoHmeKcme MONCHO 71e2Ko
onpedenums Ka4ecmeo cHA U NPOOOTHUMENbHOCHY CHA 6
YCNO0BUAX NONUKTIUHUKY, ucnonwv3ys PSQS e npaxmuxe ce-
MmetiHoti meduyuroL. Onpedenus mepol, KOMopbvie HeoOX00UMO
NpeONpUHAMb 8 IMOM HANPABIIEHULU, TIHOOAM, N00BEPHEHHBIM
pUcKy, mozym Ovimv npedocmasieHvl COOMBEMcmeyoujue
KOHCYZIbMamueHble ycuyeu.

Kniouesvie cnosa: uwemuveckas 60nesH cepbua, npobon—
HUMENbHOCMDb CHA, Ka1ecmaso CHA, Hummc6yp2cr€aﬂ wKana
Kavecmasa cHA

Introduction

Today, cardiovascular diseases (CVDs) are still
the leading cause of death both, in the world and
Turkey. In the Turkish Adult Risk Factor (TARF) cohort
study (1990-2016), coronary heart disease (CHD) has
been reported to be the leading cause of death with
the rate of 42% which is followed by cancer (24%),
other causes (traffic accident, violence, suicide,
pulmonary heart disease, diabetes mellitus (DM),
chronic renal failure (CRF), Alzheimer’s disease, etc.)
(22%), and cerebrovascular diseases (CVD) (12%),
respectively. Turkey ranks first for women and second
for men after Latvia considering the CHD-related
mortality rates in the age group of 45-74 among
the European countries with high coronary artery
disease (CAD) mortality rates [1].

Age (=45 in men and =55 or early menopause
in women), family history, smoking, hypertension
(HT) (blood pressure of =140/90 or use of anti-
hypertensive medication), hypercholesterolemia
(total cholesterol of =200, low-density lipoprotein
[LDL]-cholesterol of =130), low high-density lipopro-
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tein (HDL)-cholesterol (<40 mg/dL), and DM can be
listed as the most important risk factors for CHD [2].
The underlying causes of CVD, which have become
epidemic all over the world, are atherogenesis and
typically accompanying thrombosis [3]. The concept
of risk factors for CVD is supported by an indepen-
dent study [4].

Sleep is a state of inactivity that allows the or-
ganism to rest, which is also a regeneration process
that re-prepares the entire body for life. It isamong
the most basic and inevitable daily life activities
affecting the quality of life and general health of
people and has physiological, psychological and
social dimensions [5]. Factors affecting sleep inclu-
de age [6], gender [7], health status (presence of
any disease) [8], caffeine [9] and nicotine [10] con-
sumption, alcohol use [11], exercise [12], drug use
[13], diet, lifestyle [14] and environmental factors.
Sleep quality includes both quantitative parame-
ters such as sleep duration, latency, and number
of awakenings and qualitative parameters such as
sleep depth and sleep comfort. Sleep quality and
sleep time can lead to CAD directly or indirectly by
causing risk factors for CAD.

The aim of this study was to investigate any
possible statistically significant difference between
patients with CAD and healthy individuals in terms
of sleep duration and sleep quality.

Material and method

This observational descriptive study included
a total of 150 patients who were admitted to the
Cardiology Clinic or Coronary Intensive Care Unit of
Republic of Turkey Ministry of Health University of
Health Sciences Istanbul Bagcilar Health Application
and Research Center (SUAM) due to any CAD dia-
gnosis between January 1,2018 and March 31, 2018.
This study was approved by the ethics committee of
Republic of Turkey Ministry of Health University of
Health Sciences Istanbul Bagcilar SUAM on February
2,2018 with the decision no.2018.02.1.02.015. Pati-
ents under the age of 18 and those who diagnosed
with sleep apnoea syndrome or had other medical
causes leading to sleep disturbance were excluded
from the study. The control group consisted of 150
individuals from the general population who were
over 18 years of age and had no sleep apnoea syn-
drome, CAD, and other medical causes leading to
sleep disturbance.

A questionnaire consisting of the Pittsburgh
Sleep Quality Index (PSQI) and questions about so-
cio-demographic characteristics was applied to all




patients and healthy individuals who participated in
the study through a face-to-face interview method.
Socio-demographic characteristics, age, gender,
sociocultural status, socioeconomic status, marital
status, presence of CAD, family history of CAD, histo-
ry of DM, HT or hyperlipidemia (HL), smoking history,
and the number of cigarettes smoked per day for
those with a smoking history were recorded for all
patients and healthy individuals. Total sleep time
(TST) and PSQI score were determined according
to the answers given to the questions in the PSQI.
The PSQI components, which were subjective sleep
quality (component 1), sleep latency (component
2), sleep duration (component 3), sleep efficiency
(component 4), sleep disturbance (component 5),
use of sleep medications (component 6), and day-
time dysfunction (component 7), were calculated for
both groups separately. Patients with PSQI>5 were
considered to have poor sleep quality and those with
a daily total sleep time of <6 hours were considered
to have a low sleep duration.

Statistical analysis was performed using Num-
ber Cruncher Statistical System (NCSS) 2007 Statis-
tical Software. Descriptive data were expressed as
mean, standard deviation, frequency, and percen-
tage distribution. Shapiro-Wilk test was used to
check the normality of variables. Independent t-test
was used for the pairwise comparison of variables
that were normally distributed whereas Mann Whit-
ney U test was used for the pairwise comparison of
variables that were not normally distributed. Quali-
tative data were compared by using the chi-square
test. Among the factors affecting CAD, logistic re-
gression analysis was performed to determine PSQI
and TST levels. A p value of <0.05 was considered
statistically significant.

Results

Socio-demographic characteristics of groups
and the significance levels are shown in the table at
the end of the article.

Evaluation of study data in terms of sleep quali-
ty showed that the mean sleep duration (hours) was
significantly lower in patients with CAD compared to
the control group (p=0.0001). All of the seven com-
ponents in the PSQI were found to be significantly
higher in patients with CAD compared to the control
group. Total mean PSQI scores of CAD patients were
found to be significantly higher than the control
group (p=0.0001).

The mean sleep duration (hours) was found
to be significantly lower in patients with DM com-
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pared to those without DM (p=0.0001). All of the
seven components in the PSQI were found to be
significantly higher in patients with DM compared to
those without DM. The total mean PSQI scores were
found to be significantly higher in patients with DM
compared to those without DM (p=0.0001).

The mean sleep duration (hours) was found to
be significantly lower in patients with HT compared
to those without HT (p=0.0001). All of the seven com-
ponents in the PSQI were found to be significantly
higher in patients with HT compared to those witho-
ut HT. The total mean PSQI scores were found to be
significantly higher in patients with HT compared to
those without HT (p=0.0001).

The mean sleep duration (hours) was found to
be significantly lower in patients with HL compared
to those without HL (p=0.0001). The first six com-
ponents of the PSQI were found to be significantly
higherin patients with HL compared to those witho-
ut HL. The total mean PSQI scores were found to be
significantly higher in patients with HL compared to
those without HL (p=0.0001).

Discussion

The incidence and prevalence of CHD increases
with age (3) and men older than 45 years of age
and women older than 55 years of age have a much
higher CHD risk compared to others (4). In the pre-
sent study, the number of individuals aged 55-64
years, 65-79 years, and >80 years was found to be
significantly higher in the CAD group compared to
the control group (p=0.0001).

In the study, the number of male patients in
the CAD group was found to be significantly higher
than in control group (p=0.0001). Men are more li-
kely to develop atherosclerosis than women if other
risk factors are equal. Women are protected against
advanced atherosclerosis causing disease until
menopause. Myocardial infarction is rare in women
in the perimenopause period unless predisposing
conditions such as diabetes, HL or severe HT are
present [15].

In the present study, the number of high
school and university graduates in the CAD group
was significantly lower than the control group
(p=0.0001). There are studies in the literature
that are compatible with our results. In a study
by Falkstedt et al. [16], the relative risk of CHD has
been reported to increase as the education level
decreases among Swedish men. In another study
by Gudmundsson et al. (1995) of Icelandic indivi-
duals, all the risk factors for CHD have been found




toincrease in both genders among individuals with
low education level. Gonzalez et al. [17] reported a
negative correlation between education level and
risk of ischemic heart disease. The findings reported
byTillmann et al.[18] support that higher education
level is associated with a lower CHD risk.

In the present study, low socioeconomic status
has been shown to be associated with CAD. Studies
in the literature have shown that risk factors for
CHD including obesity, DM, HT, and poor lipid pro-
file increase in connection with diet in individuals
with low socioeconomic status. L. Navalpotro et al.
[19] has reported that the prevalence of obesity is
higher in regions with low socioeconomic status.
WM. Hoang et al. [21] found in their study that low
and moderate socioeconomic status were important
risk factors for the development of systemic HT in
women. Similarly, in a study by Clark et al. [21],
low socioeconomic status has been shown to be
associated with great increases in CVD risk in both
men and women. Z. Yu et al. [22] has reported that
the prevalence of risk factors for CVD is higher in
individuals with low socioeconomic status and the
relationship between socioeconomic statusand CVD
has been further reported to be more consistent in
women than in men.

The number of single patients in the CAD group
was significantly lower than the control group in the
present study (p=0.0001). However, there are many
studies in the literature showing that CAD and CAD-
related mortality and morbidity are lower in married
individuals [23, 24, 25]. The reason for the different
results in the present study may be attributed to
the fact that the number of samples is limited and
the distribution of risk factors for CAD between age
groups is different.

In the Adult Treatment Panel Ill (ATP 1ll) guide-
lines published by National Cholesterol Education
Program (NCEP) in 2001 and Coronary Heart Disea-
se Prevention and Treatment Guidelines published
by Turkish Society of Cardiology in 2002, risk
factors for CAD have been reported to be HT, DM,
HL, and family history of CAD [2, 26]. The results
obtained from this study are compatible with
both the NCEP ATP Ill guideline and information
in the guideline published by the Turkish Society
of Cardiology.

There was a significant difference between
individuals with and without CAD in terms of both
sleep duration and sleep quality (p<0.0001). In a
meta-analysis by D. Wang et al. [27], a significant
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correlation was found between short and long sleep
duration and increased risk of CHD. Compared to
patients who slept seven hours a day, the CHD risk
was reported to increase by 7% increase with every
additional hour of sleep and by 11% with every hour
by which sleep duration was reduced [27]. T. Chan-
dolaetal.[28] reported that short sleep duration (<6
hours) significantly increased the risk of CHD among
participants who reported sleep disturbances and
they further reported that there was little evidence
that short sleep duration increased CHD riskamong
participants who did not report any sleep disturbance.
In a study by X.Q. Lao et al. [29], a positive correlation
was reported between CHD risk and both short
sleep duration and poor sleep quality. M Sharma et al.
[30] found an independent correlation between
CAD and both short sleep duration (<6 hours) and
poor sleep quality (PSQI>5). A positive correlation
between CAD and short sleep duration (<6 hours)
and poor sleep quality (PSQI>5) was reported in In-
dian adults and short sleep duration and poor sleep
quality were reported to be important modifiable
risk factors for CAD in the Indian population [30]. In
the present study, a significant difference was found
between patients with and without DM in terms of
both sleep duration and sleep quality (p<0.0001).
Similar findings are available in the literature [31,
32,33, 34].

We found a significant difference between
patients with and without HT in terms of both sleep
duration and sleep quality (p<0.0001). The mean
sleep duration (hours) was found to be significantly
lower in patients with HT compared to those without
HT (p=0.0001). Studies in the literature support the
findings of the present study [35, 36, 37].

Conclusion

Considering the study data and literature re-
view, sleep duration and sleep quality can be said
to have a significant correlation with CAD and risk
factors for CAD such as DM, HT, and HL. Furthermore,
sleep quality and duration are thought to be poorer
in individuals with such diseases.

One of the aims of Family Medicine both all
over the world and in Turkey is to reduce the inci-
dence of diseases such as CVD, CAD, DM, HT, and HL
and to prevent the costs related to these diseases.
Family Physicians can apply PSQI to the population
dependent to them as a preventive medicine and
easily obtain information about their patients’sleep
quality and sleep duration.
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Socio-demographic characteristics of the individuals included in the study and statistical significance levels

Parameters Items CAD (-) (n=150) CAD (+) (n=150) p
18-44 Years 116 77.33% 12 8.00%
45-54 Years 24 16.00% 36 24.00%
Age 55-64 Years 6 4.00% 40 26.67% 0.0001
65-79 Years 4 2.67% 58 38.67%
>80 Years 0 0.00% 4 2.67%
Male 59 39.33% 98 65.33%
Gender 0.0001
Female 91 60.67% 52 34.67%
Literacy 5 3.33% 32 21.33%
. Primary education 53 35.33% 95 63.33%
Sociocultural status - 0.0001
High school 34 22.67% 19 12.67%
University graduate 58 38.67% 4 2.67%
<TRY 1,500.00 56 37.33% 104 69.33%
TRY 1,501.00-3,000.00 39 26.00% 41 27.33%
Socioeconomic status TRY 3,001.00-5,000.00 38 25.33% 5 3.33% 0.0001
TRY 5,001.00-7,500.00 6.00% 0.00%
>TRY 7,500.00 5.33% 0 0.00%
Married 92 61.33% 144 96.00%
Marital status Single 57 38.00% 3 2.00% 0.0001
Divorced-Widow 1 0.67% 3 2.00%
o No 90 60.00% 55 36.67%
Family history 0.0001
Yes 60 40.00% 95 63.33%
. . No 141 94.00% 88 58.67%
Diabetes mellitus 0.0001
Yes 9 6.00% 62 41.33%
. No 139 92.67% 57 38.00%
Hypertension 0.0001
Yes 1 7.33% 93 62.00%
o . No 137 91.33% 85 56.67%
Hyperlipidemia 0.0001
Yes 13 8.67% 65 43.33%
. . No 102 68.00% 90 60.00%
Cigarette smoking 0.149
Yes 48 32.00% 60 40.00%
Non-smoker 102 68.00% 90 60.00%
1 small package/day 22 14.67% 17 11.33%
. 1 package or 2 packages/day 26 17.33% 37 24.67%
Number of cigarettes 0.025
2 large packages/day 0 0.00% 6 4.00%
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