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Abstract

Background and Objective: The global aging population is increasing. Aging is associated with a gradual decrease in
physiological activities and an increased risk of chronic diseases and sleep disorders. This study aimed to determine the
prevalence and risk factors of sleep quality among elderly people.

Materials and Methods: This cross-sectional study was conducted on 894 elderly individuals aged 60 years or older,
selected using a multistage sampling method in Varamin City, Tehran Province, Iran. Data were collected using the
Pittsburgh Sleep Quality Index (PSQI). Mean and frequency were used for descriptive analysis, and multivariable
logistic regression was used to identify risk factors for poor sleep quality. P-value < 0.05 was considered statistically
significant, and Stata software was used for data analysis.

Results: Of the participants, 509 (56.5%) were women, and the mean age was 69.1 + 7.5 years. The overall prevalence
of poor sleep quality was 39.8%. Multivariable logistic regression analysis showed that poor sleep quality was signifi-
cantly associated with female sex [male odds ratio (OR)=0.5, 95% confidence interval (CI): 0.4-0.7], coronary heart
disease (CHD) (OR=1.9, 95% CI: 1.5-3.0), gastrointestinal (GI) disease (OR=1.8, 95% CI: 1.5-3.0), and depression
(OR=3.6, 95% CI: 2.1-6.2). There was no relationship between age, marital status, occupation, education, financial sta-
tus, and other diseases with sleep quality (P > 0.05).

Conclusion: Poor sleep quality among elderly individuals was relatively common and more prevalent among women.
Moreover, comorbidities such as depression, CHD, and GI diseases were identified as factors affecting the quality of
sleep in elderly people.
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Introduction ing to the World Health Organization (WHO), the

The number of people aged 60 years and older proportion of people over 60 years will rise from

is increasing worldwide due to increased life ex-
pectancy and reduced mortality rates (1). Accord-
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12% to 22% between 2015 and 2050 (2). The
same trend is observed in Iran, where 9.3% of the
population (7414091 people) were elderly in
2016, a figure projected to increase to 25% by
2040 (3, 4). Aging is a global phenomenon char-
acterized by decreasing physical and psychologi-
cal capacities, which may consequently lead to
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disability (5). The gradual accumulation of molec-
ular and cellular damage over time contributes to
aging, comorbidities, and decline in physical and
mental capacities (6, 7). One of the most common
problems associated with aging is sleep disorders
(8). Sleep disorders have serious negative effects
on the physical, mental, and social health of elderly
individuals (9). These disorders are more prevalent
among elderly people with aging-related functional
decline and underlying chronic conditions such as
cancer and stroke (10, 11).

Poor sleep quality causes significant adverse
effects on mobility, fatigue, and the risk of falls in
older adults (8, 12). It is also associated with re-
duced activities of daily living and cognitive im-
pairment in this population (13). The prevalence
of poor sleep quality varies according to baseline
characteristics. For example, a study in China
demonstrated that 50% of elderly individuals ex-
perienced poor sleep quality, attributed to older
age, poor nutrition, and reduced physical and
mental health (14). In another study, the preva-
lence of poor sleep quality was 41%, with age,
illiteracy, living alone, anxiety, and arthritis iden-
tified as risk factors (12).

Park et al. reported that about 60% of individ-
uals aged 65 years and older in Korea had poor
sleep quality, which was associated with age,
pain, and depression (15). In a study conducted in
Thailand, the prevalence of poor sleep quality
among elderly people in the outpatient department
of Songklanagarind Hospital was 71%. The main
complaints included short sleep duration (99.7%),
poor sleep efficiency (61.6%), and daytime dys-
function (51.6%) (16).

In Iran, the prevalence of sleep disorders
among older adults has been reported in a limited
number of studies. One study found that 73.3% of
Iranian elderly people experienced sleep disor-
ders, which were associated with marital status,
occupational status, place of residence, gender,
and education (17). Another study conducted in
Ilam City, Iran, showed that 59.7% of the elderly
people had poor sleep quality, with a significant
relationship between sleep quality and age, gen-
der, marital status, history of hospitalization, and
smoking (18). In addition, another study reported
that 39.8% of Iranian elderly people had moderate
and 24.5% had severe sleep disorders (19). Fac-
tors contributing to poor sleep quality include
nocturnal or early morning awakenings, chronic
pain (20), reduced physical activity, hot flashes,
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anxiety, inability to enjoy with family and friends,
and psychological factors (19).

Given the growing elderly population in Var-
amin City, Tehran Province, Iran, the lack of suf-
ficient epidemiological evidence regarding factors
affecting sleep quality among elderly individuals,
and the limited number of studies conducted in
this geographical area, the current study aimed to
determine the prevalence and risk factors of poor
sleep quality among Iranian elderly people living
in Varamin City.

Materials and Methods

Study design: This cross-sectional study was
conducted to investigate sleep quality and its
associated factors among elderly individuals in
Varamin City, in 2019. The study was conducted
in accordance with the tenets of the Declaration of
Helsinki. The target population consisted of
21452 elderly individuals in 2016. Of these,
16804 were registered in the health system and
referred to primary health care centers in Varamin
City to receive elderly care services.

Outcome measures: The required sample size
was calculated as 752 participants (a0 = 0.05,
P = 0.39, d = 0.03). After accounting for a 15%
attrition rate, the final sample size was increased
to 885 participants (19). The exclusion criteria
included age younger than 60 years, having
Alzheimer's disease (AD), and a history of stroke.
Participants were selected using multistage ran-
dom sampling. Varamin City has 49 primary
health care centers, of which 15 centers were ran-
domly selected for data collection. Given the el-
derly population of each primary health care cen-
ter, 900 individuals were selected using random
sampling (60 participants per stratum).

Questionnaires were completed through face-
to-face interviews at the health care centers. The
data collection tool was a two-part questionnaire
completed via the self-report method through in-
person interviews. The first part included baseline
characteristics, and the second part consisted of
the Pittsburgh Sleep Quality Index (PSQI) to as-
sess sleep quality.

The PSQI has 19 items scored on a 4-point
Likert scale as "No problem in sleeping = 0",
"Moderate sleep problem = 1", "Serious sleep
problem = 2", and "Very serious sleep problem =
3". A total score > 5 on all questions means poor
sleep quality, whereas a score < 5 is considered
good sleep quality.
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The questionnaire includes seven subscales
ranging from 0 to 21 scores:
1- Subjective sleep quality
2- Sleep latency
3- Sleep duration
4- Sleep efficiency
5- Sleep disturbances
6- Use of sleep medication
7- Daytime dysfunction.

The Persian version of PSQI has demonstrated
acceptable reliability and validity, with a
Cronbach’s alpha of 0.65 and a validity coeffi-
cient of 0.90 (21).

Data preparation and statistical analysis:
Data analysis was performed using Stata software
(version 14, Stata Corporation, College Station,
TX, USA). Descriptive analysis, including means
and standard deviations (SDs) as well as frequen-
cies (%), was used to summarize data. Multivaria-
ble logistic regression with forward-looking
likelihood ratio (LR) was also conducted at the
95% confidence level to find risk factors of poor
sleep quality.

Ethical considerations: This study was ap-
proved by the Ethics Committee of Iran Universi-
ty of Medical Sciences, Tehran (ethical code:
IR.IUMS.1397.826).

Results

A total of 894 individuals (43.5% men) aged
60 years and older were investigated. The mean
age of participants was 69.1 + 7.5 years. Six hun-
dred and thirty-one (70.5%) elderly individuals
lived with their spouses.

Poor sleep quality was more prevalent among
women than men (46.3% vs. 31.4%) (Table 1).
Higher rates of poor sleep quality were also ob-
served among participants living in rural areas
(40.5%) and widowed or divorced individuals
(46.7%). Moreover, poor sleep quality was more
prevalent among illiterate participants (46.3%),
those with high education levels (37.3%), those
with a dependent financial status (43.8%), those
with sufficient income (47.4%), and housewives
(43.9%) (Table 1).

Table 1 also presents the results of univariate
logistic regression analysis. The odds of poor sleep
quality were lower among men [odds ratio (OR) =
0.52, 95% confidence interval (Cl): 0.40-0.60,
P < 0.001], individuals with reading and writing
(OR = 0.58, 95% CI: 0.39-0.84, P = 0.005), those
with primary school education (OR = 0.60, 95%
Cl: 0.42-0.85, P = 0.005), and those with insufficient
income (OR = 0.66, 95% CI: 0.48-0.90, P = 0.009)
in contrast to the reference group (Table 1).

Table 1. Univariate logistic regression analysis of baseline characteristics associated with sleep quality
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Characteristics Good sleep quality Poor sleep quality OR (95% ClI) P-value
[n (%] [n (%]
Age group (year) 60-64 191 (59.7) 129 (40.3) 1.00 0.890
65-69 118 (62.1) 72 (37.9) 0.90 (0.62-1.30)  0.580
70-74 110 (61.8) 68 (38.2) 0.91 (0.62-1.33)  0.640
75-79 53 (56.4) 41 (43.6) 1.41(0.72-1.82)  0.560
>80 66 (59.5) 45 (40.5) 1.01 (0.65-1.56)  0.960
Gender Women 271 (53.7) 234 (46.3) 1.00
Men 267 (68.6) 122 (31.4) 0.52 (0.40-0.69) < 0.001
Place of residence Urban 325 (60.6) 211 (39.4) 1.00
Rural 213(59.1) 145 (40.5) 1.04 (0.79-1.37)  0.730
Marital status Single 23 (63.9) 13 (36.1) 1.00 0.050
Married 394 (62.4) 237 (37.6) 1.06 (0.52-2.14)  0.860
Widowed/divorced 121 (53.3) 106 (46.7) 1.55(0.74-3.21)  0.230
Education level Iliterate 211 (53.7) 182 (46.3) 1.00 0.005
Reading and writing 110 (66.7) 55 (33.3) 0.58 (0.39-0.84)  0.005
Primary school 138 (65.7) 72 (34.3) 0.60 (0.42-0.85)  0.005
Middle school and higher 79 (62.7) 47 (37.3) 0.69 (0.45-1.04)  0.070
Financial status Independent 421 (61.4) 265 (38.6) 1.00
Dependent 117 (56.2) 91 (43.8) 1.23 (0.90-1.69)  0.180
Income Sufficient 123 (52.6) 111 (47.4) 1.00 0.020
Insufficient 330 (62.6) 197 (37.4) 0.66 (0.48-0.90)  0.009
More than sufficient 85 (63.9) 48 (36.1) 0.62 (0.40-0.96)  0.030
Employment status Unemployed 40 (59.7) 27 (40.3) 1.00 0.040
Housewife 231 (56.1) 181 (43.9) 1.16 (0.68-1.96)  0.570
Retired or employee 152 (61.5) 95 (38.5) 0.92 (0.53-1.60)  0.780
Other 115 (68.5) 53 (31.5) 0.68 (0.38-1.22)  0.200

OR: Odds ratio; CI: Confidence interval
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Table 2. Frequency and mean scores of sleep quality domains among elderly individuals in

Varamin City, Iran

Domains of sleep quality

Sleep quality status

Good Poor Moderate Severe Mean + SD (0-3)
Subjective sleep quality 161 (17.9) 625 (69.4) 90 (10.0) 24 (2.7) 0.97 £0.62
Sleep latency 241 (26.8) 359 (39.9) 210(23.3) 89 (9.9 1.16 £0.93
Sleep duration 553 (61.4) 157 (17.4) 1(0.2) 189 (21.1) 0.80+1.19
Sleep efficiency 652 (72.6) 130 (14.5) 57 (6.3) 59 (6.6) 0.46 £0.87
Sleep disturbances 90 (10.0) 593 (65.9) 207 (22.7) 10(1L.1) 1.14 £0.59
Use of sleep medication 741 (82.3) 54 (6.0) 20 (2.2) 85 (9.4) 0.38 £0.92
Daytime dysfunction 645 (71.7) 176 (19.6) 62 (6.9) 17 (1.9) 0.39 +0.69

SD: Standard deviation

Age, place of residence, and financial and oc-
cupational status were not significantly associated
with sleep quality.

The highest prevalence of poor sleep quality
was observed in domains of subjective sleep qual-
ity (69.4%), sleep latency (39.9%), and sleep dis-
turbances (65.9%). In contrast, most participants
reported no difficulty or sleep problem across
sleep medication use (82.3%), sleep duration
(61.4%), sleep efficiency (72.6%), and daytime
dysfunction (71.7%) domains (Table 2). Overall,
538 participants (60.2%) reported good sleep quali-
ty (mean + SD: 3.1 + 1.3), while 356 (39.8%) re-
ported poor sleep quality (mean + SD: 8.74 £ 2.68).

Table 3 demonstrates the results of univariate
logistic regression analysis. There was a signifi-
cant relationship between participants’ sleep qual-
ity and their chronic diseases. The odds of poor
sleep quality were 2.1 times higher among elderly
individuals with coronary heart disease (CHD)
(OR = 2.1, 95% CI: 1.5-3.0), and 1.4 times higher
among those with musculoskeletal disorders
(OR = 1.4, 95% CI: 1.0-2.1). Participants with
arthritis, gastrointestinal (GI) diseases, respiratory

diseases, or depression had significantly higher
odds of poor sleep quality (Table 3).

Multivariate logistic regression analysis indi-
cated that, after adjustment for potential
confounders, men had a 44% lower likelihood of
poor sleep quality than women (OR = 0.56, 95%
Cl: 0.40-0.70). The odds of poor sleep quality
were 1.9 times higher among elderly people
with CHD compared with those without CHD
(OR = 1.9, 95% CI: 1.5-3.0). Similarly, elderly
individuals with GI disease had 1.8 times higher
odds of poor sleep quality than those without
Gl disease (OR = 1.8, 95% CI: 1.5-3.0). In addi-
tion, the odds of poor sleep quality were 3.6 times
higher among elderly individuals with depression
compared with those without depression (OR =
3.6, 95% ClI: 2.1-6.2) (Table 4).

Discussion

The purpose of this study was to evaluate sleep
quality and its associated factors among elderly
people in Varamin City. We found that female
gender, depression, CHD, and Gl diseases were
related to poor sleep quality in this population.

Table 3. Univariate logistic regression analysis of the association between chronic diseases and sleep quality

Chronic disease Good sleep quality [n (%)] Poor sleep quality [n (%)] OR (95% CI)  P-value
CHD No 466 (63.5) 268 (36.5) 1.00

Yes 72 (45.0) 88 (55.0) 2.12 (1.50-3.00) <0.001
HTN No 254 (62.7) 151 (37.3) 1.00

Yes 284 (58.1) 205 (41.9) 1.21(0.92-1.59)  0.150
Musculoskeletal No 472 (61.5) 295 (47.2) 1.00

Yes 66 (52.0) 61 (48.0) 1.47 (1.01-2.15)  0.040
Type 2 DM No 394 (62.1) 240 (37.9) 1.00

Yes 144 (55.4) 116 (44.6) 1.32 (0.98-1.77)  0.060
Arthritis No 411 (63.2) 239 (36.8) 1.00

Yes 127 (52.0) 117 (48.0) 1.58 (1.17-2.13)  0.002
Gastrointestinal disease ~ No 509 (61.7) 316 (38.3) 1.00

Yes 29 (42.0) 40 (58.0) 2.22 (1.35-3.65)  0.002
Respiratory disease No 499 (61.9) 307 (38.1) 1.00

Yes 39 (44.3) 49 (55.7) 2.04 (1.31-3.18)  0.002
Depression No 514 (63.1) 302 (36.9) 1.00

Yes 22 (28.9) 54 (71.1) 4.19 (2.50-7.02) <0.001

CHD: Coronary heart disease; HTN: Hypertension; DM: Diabetes mellitus; OR: Odds ratio; Cl: Confidence interval
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Table 4. Multivariate logistic regression analysis using
a forward-looking likelihood ratio (LR) method to
identify factors associated with sleep quality

Variable OR (95% CI) P-value
Gender Women 1.00

Men 0.56 (0.00-42.75) <0.001
CHD No 1.00

Yes 1.97 (1.20-37.82) < 0.001
Gastrointestinal No 1.00
disease Yes 1.85(1.30-10.11)  0.020

Depression No 1.00
Yes 3.67 (2.60-17.21) <0.001
CHD: Coronary heart disease; OR: Odds ratio; Cl: Confidence interval

The aging process leads to functional decline,
including a gradual reduction in physiological
reserves, an increased risk of multiple diseases,
and a decline in the individual's overall capacity.
It has been well documented that one of the most
important problems during aging is sleep disor-
ders, which affect multiple dimensions of health
in elderly individuals (22).

Previous studies have demonstrated that poor
sleep quality among elderly people is associated
with several consequences, including pain and
depression. Factors such as age, gender, marital
status, living conditions with their family, history
of hospitalization, and smoking have also been
related to poor sleep quality (15, 18). In addition,
socioeconomic status, chronic diseases, and occu-
pational status have been suggested as determi-
nants of sleep quality in elderly populations
(18, 20). The results of the present study indicated
that the mean total PSQI score was 5.34 + 3.40,
and 39.8% of individuals reported poor sleep
quality, suggesting relatively poor sleep quality
among this population. In comparison, Sheikhy
et al. reported that 39.8% of elderly participants
had moderate sleep disorders, and 24.5% of them
had severe sleep disorders (19). Similarly, a study
conducted in China found that 41.5% of partici-
pants experienced poor sleep quality (12), con-
sistent with our findings. In contrast, another
study in Iran reported that only 27.8% of the el-
derly people had experienced a poor sleep quality
(23). These discrepancies may be attributed to
differences in mean age, prevalence of chronic
diseases, gender, and educational level of the
study populations.

Some studies have reported a higher preva-
lence of poor sleep quality than observed in the
current study. For example, a study conducted in
Yazd City, Iran, reported a mean sleep quality
score of 7.76, with 75% of elderly participants
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experiencing poor sleep quality (20). Likewise,
59.7% of elderly individuals in Ilam City, were
reported to have poor sleep quality (18). In interna-
tional studies, Park et al. reported that 60% of Ko-
rean elderly individuals had poor sleep quality (15).

Sleep disorders increase with aging, particular-
ly affecting sleep latency, sleep duration, and
sleep efficiency (14). Poor sleep quality is there-
fore a key feature of chronic insomnia and one of
the most common problems experienced by elder-
ly individuals (24). Approximately 38% of the
global population suffers from insomnia, which
increases with age (25). Discrepancies in the find-
ings of previous studies might be due to differ-
ences in participant characteristics, sample size,
prevalence of chronic diseases, gender distribu-
tion, race, and cultural factors.

The findings of this study showed that poor
sleep quality was associated with gender, with
women experiencing poorer sleep quality than
men. Sleep quality of elderly individuals was not
significantly associated with age, employment
status, income, education, marital status, or place
of residence. Consistent with our findings, Safa
et al. showed a significant relationship between
gender and sleep quality score, with women
having poorer sleep quality (23). Similarly, a
study conducted in Mashhad City, Iran, found that
the likelihood of good sleep quality was 42%
higher in men than in women (26). Li et al. indi-
cated that poor sleep quality was present in ap-
proximately 43% of men and 56% of women (14).
Sex-related differences in sleep have been sug-
gested to emerge after puberty, and differences in
the prevalence of sleep disorders such as obstruc-
tive sleep apnea (OSA), insomnia, and restless
legs syndrome (RLS) may be related to patho-
physiological mechanisms, clinical presentation,
and response to treatment (27). Menstrual cycles,
pregnancy, and menopause may also influence
sleep quality and architecture, including non-rapid
eye movement (NREM) and rapid eye movement
(REM) sleep.

Regarding other factors related to sleep quality,
a study reported significant associations between
sleep quality and marital status, education,
employment, and economic status (20). Sleep qual-
ity has been reported to be better among married
individuals, possibly due to spousal and psycholog-
ical support (17, 20, 28). Higher educational at-
tainment has also been associated with better sleep
quality, potentially mediated by higher income and
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better living conditions, although this was not ob-
served in the present study (17, 20). In contrast to
our findings, Borji et al. (18) and lzadi Avanji et al.
(28) reported associations between poor sleep qual-
ity and both older age and marital status.

Multiple logistic regression analysis in this
study demonstrated that depression was related to
poor sleep quality in elderly people. Similar
findings have been reported in previous studies.
Haseli-Mashhadi et al. found that elderly individ-
uals with depression had higher odds of poor
sleep quality than healthy older adults (OR = 4.05,
95% CI: 3.12-5.26) (29). The other positive find-
ing was that the elderly people with depression
were three times more likely to have sleep dis-
turbance compared with those who had no depres-
sion (26). In addition, depression has been associ-
ated with poor sleep quality in patients undergo-
ing hemodialysis (30). While these findings are
consistent with the results of another study (15),
Chien and Chen reported that depression was not
associated with sleep quality among elderly indi-
viduals (31). Psychological disorders, especially
depression, are considered major contributors to
sleep disorders (24), a finding also supported by
Li et al. (14). Other factors, such as retirement,
loneliness, and social support from spouses or
family members, may further contribute to de-
pressed mood and impaired sleep quality (32, 33).

Cardiovascular disease (CVD) was another
factor associated with poor sleep quality in the
present study. We found that elderly individuals
with heart disease had poor sleep quality com-
pared to those without heart disease. Tel indicated
that sleep quality was better among individuals
without any physical disease compared with those
who had more than two physical diseases, particu-
larly heart diseases (34). Another study showed a
significant relationship between the presence of
CVD and poor sleep quality after age adjustment
(35). Likewise, a study conducted in China found
that heart disease was associated with a higher
prevalence of poor sleep quality (12).

Several mechanisms have been proposed to
explain the adverse effects of sleep disorders on
CVDs. Poor sleep may result in reciprocal chang-
es in circulating levels of leptin and ghrelin
(36, 37), which can accelerate the development of
obesity (37) and impair glycemic control (38). In
addition, sleep disorders may lead to increased
cortisol secretion and alterations in growth hor-
mone metabolism (39, 40).

J Sleep Sci, Vol. 8, No. 3-4, 2023

Depression may further exacerbate poor sleep
quality in people with CVD. The prevalence of
post-stroke depression ranges from 47% to 66.7%
(41). Depressive disorders are also common
among patients with ischemic heart disease (IHD).
In Iran, the prevalence of depressive disorders has
been reported to be as high as 47% (95% CI:
38%-56%) (42).

Evidence also suggests reduced sleep quality
among elderly individuals with chronic Gl
diseases (30). Studies by Soenen et al. (43) and
Merchant et al. (44) identified GI diseases as an-
other common chronic condition in elderly popu-
lations that worsen with aging and negatively af-
fect sleep quality (45, 46). These findings are con-
sistent with the results of present study, which
showed poorer sleep quality among elderly people
with GI disease. Dickman et al. reported lower
sleep quality among elderly people with Gl
problems, such as gastroesophageal reflux disease
(GERD) (47). In accordance with our findings,
other studies have shown that patients with in-
flammatory bowel disease (IBD) experience poor
sleep quality (48, 49). A recent study has demon-
strated a strong relationship between sleep disor-
ders and Gl diseases (50). Proinflammatory cyto-
kines, including tumor necrosis factor (TNF), in-
terleukin (IL)-1, and IL-6, are associated with
sleep dysfunction and are known to be altered in
Gl diseases, such as GERD, IBD, liver disorders,
and colon cancer (50).

Study limitations and strengths: This study
offers several strengths, including a large sample
size and the use of multivariate regression analy-
sis to control for potential confounding variables.
However, certain limitations remain. The cross-
sectional design precludes temporal interpretation
of associations; therefore, further longitudinal co-
hort studies are recommended. In addition, several
relevant variables, including daytime sleep, physi-
cal activity, glycolytic glucose, lipid profile, and
body mass index (BMI), were not assessed.

Conclusion

The results of this study indicate that poor
sleep quality is common among elderly individu-
als, affecting nearly 40% of this population, and is
more prevalent among women. Despite its high
prevalence, poor sleep quality is often underdiag-
nosed and untreated. Notable qualitative and
guantitative changes in sleep occur with aging,
and chronic diseases, such as depression, CVD,
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and GI disorders, may adversely affect the sleep
quality in elderly individuals. Therefore, it is rec-
ommended that health care providers in primary
health care centers screen elderly populations for
mental diseases, particularly depression, as well
as CVD and GI diseases. Further, population-
based and longitudinal studies with larger sample
sizes are suggested to better determine factors as-
sociated with sleep quality in this population.
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