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impaired mood, difficulty in balance and increased need for caregivers. We aimed to determine the factors
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In multivariate analysis only SF-36 mental health score was found statistically significant.

Conclusion: Poor sleep quality and inadequate sleep affect many of the measures of quality of life. We
found a significantly lower SF-36 mental health scores in patients with sleep problems which may support
that sleep is an important predictor of psychological well-being. Because of the multidisciplinary nature
of sleep disorders, physicians should be aware of the patient’s medical and psychiatric conditions. Further
studies are required which examine the factors related with sleep and the relationship between sleep and
quality of life.
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OZET

Amag: Yaslhkta uyku bozukluklari artmis morbidite, azalmis yasam kalitesi, duygu durumda bozulma,
dengede zorluk ve bakici ihtiyacinin artmasi ile iliskilidir. Biz bu calismada uyku bozukluklari ile iligkili
faktorleri saptamayi, bunlarin yasam kalitesi Uzerine etkilerini incelemeyi, fiziksel fonksiyon, depresyon ve
psikofarmasatik alimi arasindaki iliskileri gdzlemlemeyi amacladik.

Yontemler: 65 yas Ustli 100 hastanin uyku durumu Medical Outcomes Study Uyku Skalasi (MOS-SS) ile
degerlendirildi. Geriatrik Depresyon Olcegi, Charlson Komorbidite indeksi ve Kisa Form-36 saglk anketi (KF-
36) skorlar ol¢lld.

Bulgular: Bireylerin %48'inde uyku bozuklugu saptandi. Uyku bozukluklari olan hastalar uyku bozuklugu
olmayan hastalarla karsilastirildiginda cinsiyet, medeni durum, yasam sekli, mini mental test skoru,
komorbidite, polifarmasi ve uyku icin ila¢ kullanimi agisindan anlamli bir farkhlik saptanmadi. Cok degiskenli
analizlerde sadece KF-36 mental saglik skoru istatiksel olarak anlamli saptandi.
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Sonuglar: Kéti uyku kalitesi ve yetersiz uyku yasam kalitesinin bircok dlctitiinii etkiler. Uyku problemi olan hastalarda anlamli olarak daha
distik KF-36 mental saglik skorlari saptadik, bu durum uykunun psikolojik iyilik halinin dGnemli bir prediktori olabilecegini destekleyebilir. Uyku
bozukluklarinin multidisipliner dogasi nedeniyle, hekimler hastanin medikal ve psikiyatrik durumu agisindan dikkatli olmahdir. Uyku ile iliskili
faktorleri ve uyku ve yasam kalitesi arasindaki iliskiyi degerlendiren daha ileri calismalar gerekmektedir.

Anahtar sozciikler: Geriatri, uyku bozukluklari, yasam kalitesi, rehabilitasyon

Introduction

Sleep disorders are multifactorial in elderly people.
Sleep disturbance may be due to a primary sleep
disorder such as obstructive sleep apnea, periodic limb
movements during sleep and restless legs syndrome
(RLS), or it may be secondary to medical illness and
psychiatric conditions. Age is usually associated with
increased frequency of sleep disorders, even if sleep
problems are not a normal part of aging (1). Difficulty
in initiating and maintaining sleep is common in the
elderly, who often presents also day time drowsiness
(2). In elderly population inadequate and ineffective
sleep is related with increased morbidity and mortality,
decreased quality of life, increased depression and
anxiety disorders, difficulty in balance and ambulation
and risk of falls (3). These symptoms create social and
economic burdens for the health care system as well
as the caregivers. Furthermore it has been suggested
that excessive daytime sleeping is associated with less
functional recovery with rehabilitation and evidence
suggests that behavioral interventions can decrease
daytime sleeping in institutional settings, therefore
it is important to identify rehabilitation patients who
suffer from this condition and who could benefit from
intervention (4).

The clinical assessment of aging patients who have
sleep complaints involves an in-depth multidisciplinary
approach. The evaluation of a sleep disorder begins
with obtaining a medical history focused on the chief
complaint:the history of presentillness, past sleep history,
and past and present medication use (selective serotonin
reuptake inhibitors, antipsychotics, cholinesterase
inhibitors, anticholinergics) (5).

Based on this information our aim in this study was
to determine the factors related with sleep disorders in
geriatric patients, examine their effect on quality of lifeand
investigate the relationship between physical function,
depression and anxiety symptoms, psychological well-
being and psychopharmaceutical intake.

Material and Methods
The study included 100 patients over 65 years old,

who were admitted to a university affiliated inpatient
rehabilitation center. Only patients whose mini mental
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state examination (MMSE) scores were greater than
11 and functional ambulation scale scores which were
minimum 4 were included in the study. Patients who
had severe stroke or any other neurological disorder,
severe cognitive impairment and psychiatric disorder
were excluded. Written consent was obtained from
all the patients and the study was approved by the
hospital’s ethics committee and carried out according
to the institutional guidelines and the principals of the
Declaration of Helsinki.

The study was made by face to face interview at all
steps. A complete medical history including demographic
and clinical data was obtained from each patient. Use of
multiple medicationsincluding diuretics, antidepressants
and medications for sleep were questioned. Charlson
Comorbidity Index was used to evaluate comorbid
diseases in patients (6).

The Turkish adaptation of Medical Outcomes Study
Sleep Scale (MOS-SS) was used for evaluating sleep
and problems of sleep. This scale is a commonly used
self-reported instrument for assessing sleep quality and
quantity, which the answers are based on a retrospective
assessment of sleep over the past 4 weeks. This measure
evaluates important components of sleep such as the
ability to fall asleep and maintain sleep, sleep quantity,
and somnolence. This questionnaire yields a sleep
problem index and consists of 12 items assessing six key
constructs of sleep; sleep disturbance (having trouble
falling asleep, duration to fall asleep, quietness of sleep,
awakenings during sleep, and having trouble falling
asleep again), daytime somnolence (drowsy during
the day, having trouble staying awake during the day,
taking naps), perceived sleep adequacy (getting enough
sleep to feel rested on waking in the morning, getting
amount of sleep needed), awakening short of breath
or with headache, snoring, and sleep quantity. Sleep
quantity is measured as the number of hours of sleep
obtained per night and is translated into an optimal
sleep score, where 7 to 8 hours of sleep is optimal.
Score were calculated according to the guidelines
recommended by the developers of the MOS-SS were
higher scores indicated greater impairment (7).

Geriatric Depression Scale (GDS) was used to investigate
the presence of depression in geriatric population. This
scale includes items about decreased mood, decreased
self-perception and motivation, orientation to the past
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rather than to the future, cognitive problems, obsessive
character and agitation (8). The GDS includes 30 items
evaluating the level of depressive symptoms and can be
self-administered. Each item of the GDS is reported as
‘Yes’ or ‘No’ and examines past week. The cutoff score is
13/14. The study of reliability and validity of the Geriatric
Depression Scale in Turkish population was made by
Ertan et al. (9).

All the patients were assessed with the standardized
mini mental state examination test (MMSE) consisting
of 11 items which include the individual’s orientation,
attention, calculation, recall, language; and is grouped
under these five main headings. Total score was 30
(10). Turkish validity and reliability study of this test
was conducted by Kayatekin et al. in 1985 (11). A score
of 25 to 30 suggests “normal”, 19 to 24 “mild cognitive
impairment” and scores below 19 suggest “dementia”
(12). In our study we defined scores 25 to 30 as “normal”
and belove 25 as “abnormal”.

Quality of life (QoL) was evaluated with the Health
Related Quality of Life Questionnaire Short Form
Health Survey-36 (SF-36), a widely used generic index
which has been validated in the Turkish population
(13). It is composed of 36 items in eight domains:
physical functioning, role physical, bodily pain, general
health, vitality, social functioning, role emotional, and
mental health. The score from the subscales for this
questionnaire range from 0 to 100, with 100 representing
no deterioration in the quality of life (14).

Statistical Analysis

Data were analyzed using SPSS version 11.5 for
Windows. Shapiro-Wilk test was used to test the normality
of distribution for continuous variables. Descriptive
statistics for continuous variables were shown as the
meanzstandard deviation or median (minimum-
maximum) and for nominal variables, the number of
cases and percentages (%) were cited.

The mean differences among groups were compared
by Student’s t test and median differences among groups
were tested by Mann-Whitney U test. Nominal variables
were evaluated by using Pearson’s chi-squared or Fisher’s
exact chi-squared tests. Factors which were found to
affect sleep according to univariate statistical analysis
were examined by multivariate logistic regression
analysis. Variables with p<0.20 in univariate analysis,
were identified as a candidate risk factors and included
in the regression model. Odds ratio (OR), 95% confidence
interval (95 % Cl) and significance level were calculated
for each variable. A p-value < 0.05 was deemed to
indicate statistical significance.

Results

The mean age of 100 geriatric patients included in
the study was 74,06+0.69 years. Seventy-three of the
patients (73%) were female and 27 (27%) were male. A
total of forty- eight patients (48%) were using diuretics,
17 patients (17%) had antidepressantintake and 19 (19%)
patients were using medication for sleep. Polypharmacy
(medications more than 3) was seen in 40 patients (40%).
Demographic characteristics of the patients are shown in
Table 1.

Medical outcomes study scale scores revealed sleep
problems in 48 patients (48%). Among the patients who
had sleep disorders, statistically significant difference

Table 1. Demographic characteristics of patients and
distribution of polypharmacy, antidepressant intake and
medications for sleep.

Characteristics (n=100) '\/(I;aer:iiﬁ;) Number (%)
Age(year) 7482;8369
Gender
Female 73 (73%)
Male 27 (27%)
Marital status
Married 54 (54%)
Single 46 (46%)
Way of life
Alone 29 (29%)
Nuclear family 71 (71%)
Education status
Secondary school and under 53 (53%)
High school and over 47 (47%)
Polypharmacy
Yes 40 (40%)
No 60 (60%)
Diuretics
Yes 48 (48%)
No 52 (52%)
Antidepressant intake
Yes 17 (17%)
No 83 (83%)
Use of medication for sleep
Yes 19 (19%)
No 81 (81%)

SD: Standard deviation
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Table 2. Distribution of GDS score, MMSE score and MOS-SS
score.

Table 3. Univariate analysis of risk factors in individuals who
have sleep disorder according to logistic regression model.

Patients (n=100) Number (%) Risk factor OR (95% CI) p value
Geriatric depression scale score Age 0,994 (0,939-1,053) 0,841
No depressive state 70 (70%) Gender 2,879(1,118-7,414) | 0,028*
Susceptibility for depression/in depression 30 (30%) Marital status 1,891 (0,853-4,194) 0,117
Mini mental state examination score Way of life 0,447 (0,184-1,084) 0,075
Normal 61 (61%) Education 1,073 (0,489-2,356) 0,860
Pathological 39 (39%) MMSE score 1,742 (0,774-3,921) 0,180
Medical outcomes study sleep scale score GDS score 3,000 (1,223-7,358) | 0,016*
50 and over — normal 52 (52%) SF-36 physical function 0,977 (0,964-0,991) | 0,002*
<50- pathological 48 (48%) SF-36 role limitation 0,986 (0,977-0,994) | 0,001*

GDS: Geriatric depression scale, MMSE: Mini mental state
examination, MOS-SS: Medical outcomes study sleep scale

was found in all the domains of MOS-SS except snoring.
According to the GDS scores, seventy patients (70%)
were found as in “no depressive state” and 30 patients
(30%) were found as “susceptibility for depression/in
depression”. Mini mental test examination scores were
normal in 61 patients (61%) and pathological in 39
patients (39%). Distribution of GDS score, MMSE score
and MOS-SS scores are shown in Table 2.

Univariate analysis of the factors thought to affect
sleep revealed that gender (p=0.028), GDS score
(p=0.016), SF-36 physical function score (p=0.002), SF-36
role limitation score (p=0.001), SF-36 pain score (p<0.001),
SF-36 general health score (p=0.006), SF-36 vitality score
(p<0.001), SF-36 social function score (p<0.001), SF-
36 emotional score (p<0.035) and SF-36 mental health
score (p<0.001) were found as statistically significant
(p<0.05) (Table 3). On the other hand, univariate analysis
revealed no statistically significant difference between
individuals with and without sleep disorders in terms of
marital status, way of life, MMSE, Charlson Comorbidity
Index, polypharmacy, antidepressant intake and use
of medications for sleep (p>0.05) (Table 3). However,
multivariate statistical analysis of the parameters that
were found to affect sleep in univariate analysis revealed
that only SF-36 mental health scores were statistically
differentin patients with sleep disorders (p=0.002) (Table
4).

Discussion

Sleep disorders are common in the elderly and are
found to be associated with functional impairment and
QolL. In the National Sleep Foundation’s (NSF) 2003
Sleep in America Poll, 46% of people aged 65 to 74
and 50% of those aged 75 to 84 reported one or more
symptoms of insomnia (15). In our study sleep disorders
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SF-36 pain 0,963 (0,945-0,981) | <0,001*
SF-36 general health 0,970 (0,949-0,991) 0,006*

SF-36 vitality 0,965 (0,949-0,983) | <0,001*
SF-36 social function 0,966 (0,951-0,982) | <0,001*

SF-36 emotional 0,989 (0,980-0,999) | 0,035*

SF-36 mental health 0,945 (0,921-0,969) | <0,001*

Charlson comorbidity index | 1,104 (0,778-1,567) 0,580
(
(
(

Polypharmacy 1,351 (0,606-3,014) 0,463
1,167 (0,532-2,560) 0,701
Use of medication for sleep | 1,257 (0,462-3,420 0,654
Antidepressant intake 1,269 (0,446-3,610 0,655

*p<0,05 GDS: Geriatric Depression Scale, MMSE: Mini mental state
examination, OR: Odds ratio, Cl: Confidence interval

Diuretic intake

)
)

Table 4. Multivariate analysis of risk factors in individuals
who have sleep disorder according to logistic regression
model.

Risk factor OR (95% Cl) p value
GDS score 0,241 (0,049-1,201) 0,082
SF-36 pain 0,977 (0,954-1,000) 0,052

SF-36 social function
SF-36 mental health
Gender

0,982 (0,962-1,003) 0,091
0,943 (0,909-0,979) 0,002*
0,348 (0,115-1,053) 0,062

*p<0,05 GDS: Geriatric Depression Scale, OR: Odds ratio, Cl:
Confidence interval

were determined in %48 of individuals. The results of the
studies on sleep-related gender differences are not clear,
but insomnia symptoms were more frequent in elderly
women (15-17). In a study involving 956 participants
by Berg et al., sleep complaints were more frequent in
elderly women; in contrast actigraphic sleep measures
showed poorer sleep in men (18). Sex differences in
sleep parameters in the elderly are partly explained by
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covariates that are related to both poor sleep and sex,
such as sleep medication use and alcohol consumption.
In our study there was difference between individuals
with or without sleep disorder in terms of sex, but
when evaluated in conjunction with other variables,
this difference was not significant. This result can be
explained by non-homogenous gender distribution in
the sample and by the fact that the affect of gender on
sleep quality can be influenced by many other factors
(comorbid diseases, medications etc.) in the elderly.

Marriage and education status have protective effects
on sleep quality in older age but many other factors
can affect this. In a study which involves 15638 Chinese
elders, Gu et al. found that marriage and education had
no relationship with sleep quality. We observed similar
results in our study (19).

Poor sleep has also been associated with cognitive
impairment (20-22). Ohayon and Vecchierini conducted
a study in elderly people in 2002 and found that those
who slept <5 hours had a significantly poorer score than
those who slept 7-8.5 hour on two of the six dimensions
of the MacNair-R Cognitive Difficulties Scale; however,
no association was found when cognitive function was
evaluated using the MMSE (23). The study by Tworoger
et al. in older women in the United States found that
those who slept <5 hours had worse scores on various
cognitive tests, including the MMSE (24). In contrast,
Blackwell et al. did not find an association between sleep
duration and the MMSE in older women in the United
States, whereas Schmutte et al. found poorer verbal
memory scores in American older men and women
who slept for more than 9 hours (20, 25). In this study
we evaluated cognitive state with MMSE and in order to
answer the questions in the surveys properly we included
patients whose MMSE score was greater than 11. We
observed no significant relationship between cognitive
state and sleep disorders. We do not have a conclusive
explanation for the discrepancies between studies.
Several factors may contribute to these results. The
different characterizations of sleep duration, different
methods for collecting data on cognitive function (by
telephone or face to face interviews) and differences
in the measurement of sleep duration may contribute
to differing results of the studies. Also, in contrast with
previous results (26-28) we found no significant affect
of way of life on sleep quality. The main reason for this
result may be the fact that none of the subjects in this
study lived in nursing homes.

Medical and psychiatric disturbances are common in
the elderly and these often require long-term medication.
There are many studies that investigate the relationship
between multiple drug use and sleep disturbance (29,

30). Some medications directly affect sleep and if taken
early in the day, these medications can disrupt sleep
patterns because of their sedative effects. For example
taking long-acting sedative hypnotics, antihistamines
and sedated antidepressant agents (amitriptyline,
doxepin, trimipramine, trazodone, mirtazapine) early
in the day, can result as excessive daytime sleepiness
and napping. While corticosteroids, selective serotonin
reuptake inhibitor group drugs, decongestants, inhaled
and oral beta-agonists disrupt the quality of sleep by
affecting the central nervous system; hypoglycemic
agents, nicotine, alcohol and hypnotics with short half-
life affect the continuity of sleep. Adjusting the dosage
and time of receipt of such medications can cope with
sleep problems they cause (31). We observed no statistical
difference between individuals with and without sleep
disorders in terms of drug use. Several factors can
contribute to this result. First of all most of the patients
may not know exactly what medications they use or they
may develop tolerance as a result of long-term use of the
same drugs. Secondly the study sample was relatively
small considering that only 17 (17%) of the patients were
using antidepressant drugs.

The association between sleep disturbances and
depressive symptoms is complex, bidirectional in
nature, and not thoroughly understood. In a study which
involves 1204 patients 65 years and over, Kim et al.
found that insomnia was common and often persistent
in this population and it was closely and reciprocally
related to depression and physical disorders (32). We
observed statistical difference between individuals
with and without sleep disorders in terms of depression
but when evaluated with other factors; we found that
depressive state was found not to be considered as an
independent variable for sleep disorder. In our study, the
sample size was smaller when compared to other studies
that examined depression and sleep. Furthermore,
depression was only evaluated only GDS. Evaluation with
more objective measures might have revealed different
results.

Sleep complaints can be a consequence or a symptom
of another problem related to comorbidity. All sleep
complaints do not change with the degree of comorbidity
and some seemed more likely to be produced by a
condition associated with the aging process than with
morbidity. We found no statistical difference between
individuals with and without sleep disorders in terms
comorbidity. This may be explained by the fact that the
study participants were relatively healthy with only one
or two comorbid diseases. Similarly some studies have
reported that returning to sleep after awakening, feeling
daytime tiredness and waking up early in the morning
did not differ with the degree of comorbidity (33).

11
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Sleep is one of the physiological requirements
for a healthy life. Therefore, it is considered to be an
important predictor of one’s QoL and well-being (34). In
a study which involves 63408 Australian adults, Magee
et al. found that short and long sleep were found to
be associated with poorer self-related health in adults
aged 45-74 year (35). In a study which evaluated sleep
patterns in 3907 rural elders, people who have long sleep
durations were found to have worse subjective health
perception and physical functioning than others (36).
Faubel et al. conducted a prospective study in Spain
between 2001 and 2003 and determined that extreme
sleep durations (< 5 or = 10 hours) reported worse
scores on the SF-36 physical and mental scales in 2001.
However, after adjustment for potential confounders,
they reported that this association lost statistical
significance in men (37). Our results were consistent
with this study. We found statistical difference between
individuals with and without sleep disorders in terms of
gender and SF-36 components, but when evaluated in
conjunction with other variables these differences were
not significant except for SF-36 mental health scores
which were significantly lower in patients with sleep
problems. This may support the hypothesis that sleep
is an important predictor of psychological well-being.
There are different reasons for these results. According
to the variety of sleep problems, sleep components
can be affected at different levels. There can be factors
that affect both sleep and QoL. For example, restless
leg syndrome affects directly QoL. This syndrome also
decrease sleep quality and by this way also affects QoL
indirectly. Another explanation is reverse interactions.
Long-duration sleep could be an early symptom of
disease; despite the analyses adjusted for the number
of chronic diseases and for lifestyle habits that lead to
chronic diseases, there could be undiagnosed subclinical
diseases that alter health related QoL, and this might in
turn affect sleep duration (37). The third explanation for
the study relationship is that sleep duration, which has
not been examined as an independent factor itself may
be associated with worse QoL.

There are important limitations for this study. First of
all this report was based on cross-sectional data so it is not
feasible to establish a causal association between sleep
disorders and QoL. The study sample size was smaller
when compared to other studies that examined factors
related with sleep quality. Furthermore, it only included
patients attending to a rehabilitation center who suffered
from pain. The participants were self-sufficient, none
of them lived in nursing homes and relatively healthy
with functional ambulation levels greater than 4, which
may explain the reason why the physical components
of QoL have not been affected. In addition, excessive
daytime sleepiness which is thought to be related to
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QoL and cognitive state has not been questioned as an
independent factor. Furthermore it has been suggested
that self-report questionnaires may not accurately assess
excessive daytime sleeping (4). Another limitation may
be is that Turkish validity and reliability study of MOS-SS
was not conducted in Turkish population.

In conclusion geriatric patients in a rehabilitation
center with sleep disorders did not demonstrate a
distinctive difference in terms of marital status, way of
life, mini mental test score, comorbidity, polypharmacy,
and use of medications for sleep compared to patients
without sleep disorders. However SF-36 mental health
scores were significantly lower in patients with sleep
problems. The relationship between sleep disorders,
comorbidity, polypharmacy and QoL should always be
kept in mind in clinical practice and by all means special
attention should be paid to elderly patients in terms of
assessment and treatment. Further longitudinal studies
of sleep disorders and health status are needed to
establish the risk factors.
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