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Abstract

Background: Knowing the quality of sleep in the elderly and its effective factors helps to take measures in increasing or decreasing
their effect.
Objectives: The aim of this study is to determine the sleep problems and its effective factors in the elderly of Amirkola, the northern
part of Iran.
Methods: This cross-sectional study was extracted from the Amirkola health and ageing project (AHAP), which is a cohort project
regarding the elderly in the city of Amirkola, the northern part of Iran. Since 2011, it has been started and has continued so far. Data
including age, sex, level of education, life status, occupation, smoking, physical activity, self-reported chronic diseases, depressive
symptoms by Geriatric depression scale (GDS), cognitive status by mini-mental state examination (MMSE), history of medication,
and questions regarding sleep problems were collected by interviewing with older people or their close relatives.
Results: The overall prevalence of sleep disorders in this study was 354 (24.8%). Gender, drug use, marital status, chronic pain,
depression, urinary incontinence, education level, metabolic syndrome, occupation, MMSE, hypnotics, and diabetes were associated
with the prevalence of sleep disorders. According to the logistic regression analyses, 12-month back pain (OR = 1.64, P = 0.003),
hypnotic drugs (OR = 1.5, P = 0.03), depression (OR = 1.66, P = 0.001), age range of 75 to 79 years old (OR = 0.58, P = 0.01), accompanying
chronic disease (OR = 1.15, P < 0.001), and MMSE (OR = 1.59, P = 0.003) had a significant role in sleep problems.
Conclusions: This study showed a high prevalence of sleep disorders in the elderly in Amirkola, especially in women. It is necessary
to assess all older individuals with sleep disorders for identifying and treatment risk factors.
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1. Background

Sleep plays a crucial role in the health of all human
beings, especially the elderly. Complete and comfortable
sleep leads to excitement and cheerfulness yielding high
energy, a very good mood, and the ability to perform every-
day tasks during the day. Any disorder in the elderly causes
physical and mental disorders (1). The results of various ex-
periments show that elderly people do not have a gradual
light sleep style towards deep sleep,their sleep is generally
light and any mild audio stimuli awakens them. In fact, the
degree of sleep (REM) and the stages 3 and 4 of sleep, which
are considered asdeep sleep, are reduced in the elderly and
the second stage of sleep (light sleep) are increased. As a re-
sult, the elderly snort throughout the day. In 24 hours, the
elderly needs 6 - 9 hours of sleep (2). The most common

sleep disorder in the elderly is insomnia, which falls into 3
types: onset sleep disorder, disorder during their sleep (the
person wakes up several times during the night), and early
sleep disorders (the elderly first sleeps easily but wakes up
after 3 to 4 hours and does not fall back to sleep again) (2,
3).

It has been estimated that approximately 20% of the
worlds population suffers from insomnia (4, 5), however,
this figure touches 40% of people over 60 (5). The preva-
lence of insomnia symptoms in Western Europe is re-
ported to be between 20% - 40%. Women and the elderly
have the highest rates of insomnia (6). Sleep disorders in
elderly care centers are more than 75% (7, 8). The process of
Aging changes the quantity and quality of sleep, which re-
sulted in sleep disorders. Moreover, the accompanying co-
morbidities exacerbates the occurrence of sleep disorders
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in this range of age. Elderly patients also experience emo-
tional stress due to retirement or death of a loved one (for
example, “spouse”). There are often delays in falling asleep
and episodes of frequent waking up during sleep. Elderly
people often take medication to control and treat chronic
diseases; these drugs can affect the quantity and quality of
sleep as well (9).

Elderly people with insomnia experience symptoms
such as headaches, anger and aggression, fatigue, frequent
naps, reduced focus and attention, and if occupied, they
would experience disorder in social and occupational per-
formance during the day. Sequential insomnia can cause
physical impairment in the elderly, such as blood pressure
and heart and respiratory problems (10).

Various reasons can cause insomnia in the elderly, the
most significant include aging and suffering from chronic
painful diseases, especially infectious and inflammation
diseases and cancer. Of course, taking some medications,
including stimulant drugs and some new antidepressants,
also causes insomnia. Psychiatric disorders such as de-
pression, mania and anxiety also affect the incidence of se-
vere insomnia. Any change in sleep conditions, such as a
change in location, can interfere with the onset of sleep (11).

Sleep disorders have a high prevalence in societies,
especially in the elderly population; therefore, approxi-
mately 35% of people over 60 lack good sleep quality (12).

Several studies were conducted on the quality of sleep
in different countries (13-16) and among older people (17).

However, there are few studies in the country regard-
ing the quality of sleep in the elderly and its related factors,
most of which pertain to nursing homes (18-21).The aim of
this study was to declare the prevalence of self-reported
sleep problems and some factors affecting it among the el-
derly in Amirkola.

2. Methods

This cross-sectional study was extracted from the
Amirkola health and ageing project (AHAP), which is a co-
hort project regarding the elderly in Amirkola city, the
northern part of Iran. Since 2011, it has been started and has
continued so far. A total of 1616 people, who were 60 years
old or more, were entered into the study (response rate =
%72) (22). The study protocol was approved by the research
council of the Babol University of Medical Sciences (num-
ber 2736). The inclusion criteria for this study included
all older individuals participating in AHAP who have com-
plete data.

Data including age, sex, level of education, life status,
occupation, smoking, self reported chronic diseases, his-
tory of medications, and questions regarding sleep prob-
lems were collected by interviewing with older people or

their close relatives. Sleep problems were assessed by ask-
ing the elderly 3 questions: 1. do you sleep comfortably at
night? 2. Are you having trouble sleeping?, and 3. Do you
use hypnotic drugs?

Cognitive status was obtained by mini-mental state
examination (MMSE) (23). The maximum and minimum
score for the questionnaire is 30 and 0, respectively. The
normal person was defined by the score of 25 or more, ac-
cording to questionnaire. Scores 21 - 24 entail mild cogni-
tive disorder, scores 10 - 20 show average cognitive disor-
der, and score 9 or less depicts severe cognitive disorder. In
consistent with the Seyedian et al. study, the cutoff point of
22 was considered for MMSE in this study.

Depressive symptoms were assessed by the Geriatric
depression scale (GDS). This questionnaire includes 15
questions. Based on points earned, patients are divided
into different categories, i.e., scores 0 - 4 are normal, scores
5 - 8 show mild depression, scores 9 - 11 depicts moderate
depression, and scores 12 - 15 entail severe depression (24).
Physical activity was assessed by the physical activity scale
for the elderly (PASE). The total score of physical activity
for each individual was determined between 0 and 400;
higher scores meant higher physical activity levels (25).

Sleeping and sedative drugs include benzodiazepines,
Zolpidem, and any other hypnotic drugs. Tricyclic antide-
pressants also have an effect on the sleep.

Diagnosis of diabetes in this study was based on self-
reported or measured fasting blood sugar (FBS ≥ 126
mg/dL for 2 times) or based on a doctor’s diagnosis. Hy-
pertension was diagnosed when systolic blood pressure
or diastolic blood pressure were ≥ 140 mmHg and ≥ 90
mmHg, respectively, based on a doctor’s diagnosis or self-
reported. Metabolic syndrome was defined according to
the 2005 adult treatment panel (ATP) III criteria (26).

Data were analyzed by SPSS18 using the Chi-square test,
t-test, and logistic regression. Furthermore, P value < 0.05
was considered as the significant level.

3. Results

In this study, 1416 individuals over the age of 60 were
eligible to enter the study. Among them, 354 (24.8%) had
sleep problems. The prevalence of sleep problems in
women (35.9%) was significantly higher than men (15.8%)
(P < 0.001) elderly individuals taking drugs to affect their
sleep (38.2%) were significantly more than the elderly who
did not consume drugs (22.9%) (P < 0.001), in non-married
elderly (31.6%) it was significantly higher than married el-
derly (23.6%), (P = 0.012), and in elderly individuals who did
not have someone to take care of them (35.4%), it was sig-
nificantly higher than the elderly who had a person to take
care of (24%) (P = 0.011). The prevalence of sleep problems
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in the literate elderly (P < 0.001) and employed (P < 0.001)
was significantly less than other elderly people (Table 1).

Table 1. Demographic and Clinical Characteristics of PD Patients and Control
Groupa

Variables Patient Group
(50)

Control Group
(50)

Gender
Male 24 (48) 25 (50)

Female 26 (52) 25 (50)

Age

Less than 60
years

5 (10) 10 (20)

60 years and
older

45 (90) 40 (80)

Marital Status

Unmarried - -

Married 45 (90) 48 (96)

Death of spouse 5 (10) 2 (4)

Education

Higher than
diploma

6 (12) 12 (24)

Under diploma 19 (38) 13 (26)

Illiterate 25 (50) 25 (50)

Disease
duration, y

Under 5 34 (68) -

5 - 10 9 (18) -

More than 10 7 (14) -

Cardinal
features of
disease

Tremor 34 (68) -

Rigidity 2 (4) -

Bradykinesia 11 (22) -

Postural
instability

3 (6) -

Disease
severity

1 - 2 19 (38) -

2.5 - 3 20 (40) -

More than 3 11 (22) -

aValues are expressed as No. (%).

In the present study, there was no significant difference
in the prevalence of sleep problems in elderly individuals
at different levels of BMI. The prevalence of sleep problems
in elderly with hypertension (25.8%) and the elderly with-
out hypertension (23%) did not differ significantly (P = 0.23)
(Table 2).

The prevalence of sleep problems in elderly individuals
who had 3 months of chronic pain over the past 6 months
at any point of the body (P < 0.01), back pain in the last 12
months (P < 0.01), urinary incontinence (P < 0.01), depres-
sion (P < 0.01), and metabolic syndrome (P = 0.01), were sig-
nificantly higher than the elderly who did not have these
disorders (Table 2).

The prevalence of sleep problems was significantly
higher in the elderly with diabetes (30%) than in the non-

diabetic elderly (22.4%) (P = 0.002), the elderly with cogni-
tive impairment (34.3%) was significantly higher than the
elderly with normal cognitive status (20.5%), (P < 0.001),
and the elderly who consumed hypnotics (45.8%) was sig-
nificantly less than the other elderly (19%) (P < 0.01) (Table
2).

The mean of MMSE, BMI, and GDS of the elderly in the
2 groups are listed in Table 3. The mean of MMSE and GDS
were significantly different between the 2 groups.

A logistic regression analysis was used to determine
the role of variables affecting sleep problems. As shown
in Table 4, after pasting all study variables in the model
(Method = Enter), including 12-month back pain (OR = 1.64,
P = 0.003), the effective drugs on sleep (OR = 1.5, P = 0.03),
depressive symptoms (OR = 1.66, P = 0.001), age group 75-
79 (OR = 0.58, P = 0.01), having chronic disease (OR = 1.15, P
< 0.001), and MMSE (OR = 1.59, P = 0.003) remained in the
model (Table 4).

4. Discussion

This study showed that marital status, level of literacy,
sex, chronic disease (diabetes, depression), metabolic syn-
drome, chronic pain history, urinary incontinence, and the
use of hypnotic drugs in the elderly are factors that can af-
fect the prevalence of sleep problems.

The results of this study showed that there is a signifi-
cant relationship between demographic characteristics of
marital status, educational status; occupational status and
sex with elderly sleep problems. These findings are simi-
lar to the results of other studies that have a direct and sig-
nificant relationship with high incomes, job success, male
gender and low age, as well as the desirable quality of sleep
(12, 18, 27). A justification regarding age can be due to the
low age range of participants due to the fact that they were
over 60; however, other studies were conducted with peo-
ple aged 50 - 93.

This study indicated that sleep problems are related to
the gender of the participants; men have better sleep than
women. Other studies also emphasized the relationship
between gender and quality of sleep, namely, the study of
Izadi who mentioned gender as one of the most crucial fac-
tors affecting sleep disorder (28). For example, in a study
conducted in France, being female, being over 65, being re-
tired, and being alone were certainly associated with sleep
disorders (29). In a study in Poland, gender was one of the
4 factors associated with sleep disorders (30). The result
of a recent epidemiological study in Japan (31) also showed
that the prevalence of sleep disorders and physical and psy-
chological complications is significantly higher in women
than in men, and the duration of sleep for men is signif-
icantly longer than women. Similarly, women had more
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Table 2. The Prevalence of Sleep Problems in Terms of Studied Variables

Variable Sleep Problems OR (CI = 95%) P Value

Yes No

Drugs Affecting the sleep
Yes 65 (38.2) 105 (61.8)

2.08 (1.2 - 48.91) < 0.01
No 289 (22.9) 971 (77.1)

3 months Chronic pain
Yes 324 (26.6) 892 (73.4)

2.22 (1.3 - 48.34) < 0.01
No 30 (14) 184 (86)

Back pain for past 12 months
Yes 280 (31) 622 (69)

2.76 (2.3 - 66.8) < 0.01
No 74 (14) 454 (86)

Urinary Incontinence
Yes 116 (32.2) 244 (67.8)

1.66 (1.2 - 27.16) < 0.01
No 238 (2.22) 832 (77.8)

Depression
Yes 221 (36.4) 386 (63.6)

2.97 (2.3 - 31.8) < 0.01
No 133 (16.2) 690 (83.8)

Metabolic syndrome
Yes 274 (26.5) 759 (73.5)

1.43 (1.1 - 89.8) 0.01
No 80 (20.2) 317 (79.8)

Body Mass Index

< 25 107 (23) 359 (77)

0.2625 - 29.99 150 (24.4) 466 (75.6)

≥ 30 97 (27.9) 251 (72.1)

High blood pressure
Yes 230 (25.8) 660 (74.2)

1.16 (0.91 - 1.50) 0.23
No 124 (23) 416 (77)

Diabetes
Yes 133 (30) 310 (70)

1.48 (1.1 - 15.91) 0.002
No 221 (22.4) 766 (77.6)

MMSE
Normal 203 (20.5) 878 (79.5) 2.02 (1.57 - 2.60)

< 0.001
Impaired 151 (34.3) 289 (65.7)

Sleeping pills
Yes 140 (45.8) 166 (54.2)

2.08 (1.2 - 48.91) < 0.01
No 214 (19) 910 (81)

Table 3. Average Number of Studied Variables in Terms of Sleep Problems in the Elderly in Amirkola City

Variable Sleep Problems Number Mean ± SD P Value

MMSE
Yes 354 24.32 ± 3.80

< 0.001
No 1076 25.71 ± 3.36

BMI, kg/m2
Yes 354 27.45 ± 4.57

0.18
No 1076 27.08 ± 4.53

GDS
Yes 354 6.11 ± 3.64

< 0.001
No 1076 3.98 ± 3.21

“Sleep Initiating Difficulty” and “Sleep Maintaining Diffi-
culty (SMD)”. Therefore, being a female is considered as the
underlying factor for the incidence of insomnia (32). The
results of this study showed that the age of the individual
is related to their sleep; therefore, in elderly people, sleep
quality is more undesirable and in middle-aged people it is

more desirable. This finding is consistent with the results
of Adib-Hajbaghery et al. (28).

The results of this study indicate that the prevalence of
sleep problems is significantly related to the marital sta-
tus of participants. In other words, the prevalence of sleep
problems in married people was significantly lower than
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Table 4. Logistic Regression for Evaluation of the Variables Affecting the Sleep Prob-
lems in the Elderly in Amirkola City

Variable OR CI 95% P Value

Back pain for past 12 months 1.64 1.17 - 2.28 0.003

Effecting drugs on sleep 1.50 1.02 - 2.18 0.03

Depressive symptoms 1.66 1.24 - 2.22 0.001

75 - 79 years 0.58 0.37 - 0.90 0.01

Chronic disease 1.15 1.06 - 1.25 < 0.001

MMSE 1.59 1.17 - 2.18 0.003

that of single, widowed, or divorced people, which is not
consistent with the results of the study of Arasteh et al. (33).
This finding can be due to the fact that in the current eco-
nomic situation, one of the main concerns of married peo-
ple is to provide the needs of their dependent family, which
is usually not a concern for single people. The divorce fac-
tor is one of the significant risk factors that contribute to
the prevalence of all sleep disorders. Foley et al. (2000)
stated that being widowhood is related with an increased
risk of sleep disorders in a population above 65 (34). Be-
ing alone, divorced, or widowed are among the factors, the
positive relationship of which insomnia and sleep disor-
ders is shown in other studies (35).

Level of literacy was one of the determinants of sleep
quality. Both in the univariate analysis and logistic regres-
sion analysis, a significant relationship was found between
sleep quality and literacy level. These tests showed that il-
literate participants had lower sleep quality. Friedman’s
study showed that a delay in sleep and sleep efficiency were
related to the level of literacy. Those with a higher educa-
tion had a shorter delay and their sleep onset and efficiency
was higher, which is due to the fact that literate people had
a better mental image of sleep efficiency (36). In the study
of Moore et al. education had a direct relationship with
sleep quality (37). Several researchers also reported that so-
cioeconomic factors such as level of literacy, occupation,
and income are not related to sleep quality (36, 38, 39). Illit-
erate people seem to be less familiar with problem-solving
methods; besides, in most cases, the economic situation of
the illiterate is inappropriate and hospitalization adds an
extra burden on the family’s economy.

The prevalence of sleep problems was more in those
with chronic illness, which is consistent with the research
results of Ayas et al. (40). Perhaps the reason for this is the
feeling of despair and hopelessness of the outcome of the
treatment, especially in the case of elder patients suffering
from chronic illness. It seems that the effect of previous
hospitalization on patients’ sleep should be further inves-
tigated, since the prevalence of chronic diseases in the el-

derly and their frequent hospitalization in the treatment
centers can lead to adaptation, and thus, reduce the stress
caused by unfamiliar environment of the hospital.

The results of this study showed that there is a statis-
tically significant relationship between diabetes and sleep
in the elderly; however, there is no relationship between
blood pressure and sleep in the elderly. In many studies,
there was a significant relationship between the disease in
the elderly such as diabetes and hypertension with sleep
(41, 42). While Middlekoop et al. did not observe any sig-
nificant relationship between health status and quality of
sleep (27). There are several reasons for the lack of such re-
lationship; for example, the current research samples were
selected among non-hospitalized elderly people who were
able to answer questions, so by and large, their general
health status were much higher compared to the hospi-
talized elderly or those who were not able to respond. In
addition, self-reporting measures for sleep disorders and
health problems may have caused our estimates of health,
sleep, or both to be somewhat distant from reality. How-
ever, this probability may not take place, due to the fact
that the method of data collection in the present study is
similar to that of other studies in this field. Moreover, the
Pittsburgh instrument is a standard index for evaluating
the quality of sleep.

In the present study, the prevalence of sleep disorders
in elderly people who had depressive symptoms, pain that
lasted more than 3 months, as well as had back pain in the
last 12 months was significantly higher than others. Pain
is a multidimensional phenomenon with physical, psy-
chological, and social components. Chronic pain is a ma-
jor problem in chronic physical illnesses. The inadequate
treatment of pain leads to disruption in many aspects of
life, such as mood function and sleep. It is estimated that
between 50% - 80% of patients with chronic non-transient
pain have a significant sleep disorder. Research findings
also indicated that insomnia and depression have adverse
effects on chronic physical illnesses; the main problem is
chronic pain (43). Nonetheless, sleeplessness is a sign of
major depression, based on the DSM IV criteria. Therefore,
it is unclear whether the relationship between pain and in-
somnia is due to depression or that insomnia has indepen-
dent or even additional effects. Although the relationship
between chronic pain and insomnia is still not well known,
the studies that were done on other patient populations
showed that sleep disorders are correlated with more pain,
higher levels of depression and anxiety, and decreased lev-
els of activity. Sleep disorder in patients with chronic pain
can increase pain sensitivity, increase attention to pain, in-
tervene with daily function and produce a permanent cy-
cle, sleep disorder, increasing pain, and depression.

The prevalence of sleep disorder in elderly individu-
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als with urine incontinence was significantly higher than
other elderly individuals. In Plantinga et al. (44) nocturia
was the most common cause of sleep disorders. Nocturi-
ais is not often considered a cause of sleep disorder, but
this problem can have a significant effect on ones sleep and
quality of life (42).

4.1. Conclusions

This study declares the high prevalence of sleep prob-
lems in the elderly of Amirkola city. The following factors
are among the major ones affecting the prevalence of sleep
problems in elderlies from Amirkola city: factors such as
marital status, literacy level, occupation, chronic diseases,
underlying specific annoying pain, involuntary urination,
and taking sleeping pills. Therefore, identification of these
factors can have implications for nurses and other indi-
viduals in the treatment team, while planning to control
insomnia by reinforcing factors and diminishing them as
much as possible. Applying effective non-medicinal meth-
ods along with training the elderlies to make them aware
of the undesirable effects of sleeping pills, it is hoped that
their sleep quality improves.
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