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ORIGINAL RESEARCH

Objective: Sleep is a reversible state of altered consciousness, characterized by decreased response to environmental stimuli. The American Academy 
of Sleep Medicine Guideline 2017 defined insomnia as the subjective perception of problems with initiation, duration and quality of sleep leading to 
daytime impairment. Sleep problems are common among adults over the age of 65, with a reported prevalence of 50-70%. In the older population, 
sleep disorders have been associated with poor quality of health, falls, inappropriate medication use and higher rates of morbidity and mortality. In 
our study, we aimed to evaluate the frequency of sleep problems and their relationship with some geriatric syndromes. 

Materials and Methods: Medical reports of patients who presented to our outpatient clinic between November 2013 and November 2016 were 
retrospectively analysed and the association of sleep problems with age, gender, falls, frailty, and restless leg syndrome (RLS) was evaluated.

Results: A total of 295 geriatric patients were included in the study. Sixty-six percent of the patients (n=196) were female and 34% (n=99) were 
male. The mean age was 75.6±6.8 years. The prevalence of sleep problems was 47.8%. Bivariate analysis showed that insomnia was significantly 
related with age, polypharmacy and RLS. There was no statistically significant difference between genders. In regression analysis, age, polypharmacy 
and RLS were independently associated with insomnia.

Conclusion: Sleep disorders in the older adults is a major health problem affecting the quality of life and should be questioned during outpatient 
clinic visits. It should be kept in mind that sleep problems may be related to important geriatric syndromes.
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Abstract

Introduction
Sleep is a reversible state of altered consciousness, characterized 
by decreased response to environmental factors and stereotypical 
electroencephalography changes (1,2). Age-associated changes 
in sleep and circadian rhythm start in early as in forties and 
increase with age (3). Older people tend to have a disrupted 
sleep efficiency, and frequency of sleep disorders raises with 
aging (4). Insomnia disorder is defined as the subjective report 
of the problems with falling asleep, duration and quality that 
cause daytime impairment. Insomnia is identified as chronic, if 
it persists for at least three months three times per a week (5). 
The prevalence of short-term insomnia is reported 30%-50% 
in adults and chronic insomnia is reported as at least 5-10% 
in industrialized countries (5-7). The prevalence of insomnia 

in older population varies between 18%-65% (8-11). Restless 

leg syndrome (RLS) is the unpleasant feeling (numbness, ache, 

tingling) in the legs that cause urge to move, especially in the 

evening. It is also related with insomnia and sleep disruption and 

reported more prevalent in older adults (8,12). RLS is reported as 

a common cause of insomnia; as much as 85% of patients with 

RLS were reported to have insomnia (13).

Sleep is essential and important in every stage of life. Sleep 

disorders were found to be related with many undesirable health 

outcomes significant for the older adults such as cognitive 

problems, depression, fatigue, falls, metabolic syndrome, 

cardiovascular problems, polypharmacy and inappropriate 

medication use (14-18)
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A few published studies evaluated the prevalence of insomnia 
and RLS among older adults in Eastern Europe. On the other 
hand, the number of the studies investigating the relation 
between sleep disorders and polypharmacy and inappropriate 
medication use is limited. In this study, we aimed to evaluate 
the prevalence of insomnia and RLS among older patients 
admitted to our outpatient clinic in Turkey and examine the 
relation between insomnia/RLS and demographic data (gender 
and age), frailty, falls and polypharmacy.

Materials and Methods
The medical records of patients, aged ≥60 years admitted 
to geriatric outpatient clinic at İstanbul University İstanbul 
Faculty of Medicine between November 2013-November 
2016 were evaluated retrospectively. Patients who were 
questioned for insomnia, RLS and falls were included. 
Exclusion criteria were age <60 years, any missing data on 
sleep, RLS or falls. 

Gender, age, presence of insomnia, restless leg symptoms, history 
of falls, presence of polypharmacy and frailty status were noted 
from the patient files.

Insomnia was assessed by asking the patients if they experienced 
difficulty in falling sleep and/or maintaining sleep (19). For 
evaluating RLS a single question was asked; do you experience 
unpleasant and restless feeling in your legs which is relieved 
by walking or movement (20). Patients were asked if they had 
experienced any fall during the last year. Polypharmacy was 
defined as the use of ≥4 medications (21). Frailty was assessed by 
FRAIL scale which includes five components; fatigue, resistance, 
ambulation, illness and loss of weight. Frail scale scores range 
0-5; ≥3 represents frail, 1-2 pre-frail and 0 for robust health 
status (22). In our study FRAIL score ≥3 was accepted frail and 
scores <3 non-frail. This study has been evaluated and approved 
by the İstanbul University faculty of medicine ethics committee 
on June 28, 2018 (Number: 956).

Statistics

Descriptive statistics were generated for all study variables. 
Kolmogorov-Smirnov test was used to determine normal or 
non-homegoneous distribution. All the numerical parameters 
revealed nonparametric with non-homogenous distribution. 
Numerical variables were given as median, mean and standard 
deviation and relative frequencies were given for categorical 
(qualitative) variables. The two independent groups were 
compared by Mann-Whitney U test. Chi-square test with 
Yates’s correction and Fisher’s exact test was used for 2×2 
contingency tables when appropriate for nonnumeric data. 
For further evaluation of the statistically significant data in 
univariate analysis, binary logistic regression analysis was used. 
P<0.05 was accepted statistically significant. SPSS version 21 

(IBM corporation, Armonk, NY, USA) was used for all statistical 
analysis in this study.

Results
Among a total of 1034 patients, 295 participants aged ≥60 were 
included in this study (196 female and 99 male). Mean age was 
75.6±6.8 years. One hundred and forty-one patients (47.8%) 
reported having insomnia. 28.3% of the patients had RLS and 
39% of the patients reported at least one fall in the previous 
year. Prevalence of polypharmacy was found 82.7% and 16.7% 
of the patients were frail (Table 1). The relationship between 
insomnia and demographic data (gender and age), RLS, falls, 
frailty and polypharmacy are given in Table 2. There was no 
statistically significant difference between genders in terms of 
insomnia (p=0.07). There was a borderline significant relation 
between age and insomnia (p=0.05). There was no significant 
relationship between sleep and falls or frailty (p=0.26 and 
0.31, respectively). The relations between insomnia and 
polypharmacy and insomnia and RLS were found statistically 
significant (p=0.01). There was higher prevalence of RLS and 
lower prevalence of polypharmacy in patients with insomnia 
(p=0.01 for both). 

We performed regression analysis to find independent factors 
associated factors with insomnia. In regression analysis, the 
dependent variable was the presence of insomnia, independent 
variables were age, presence of RLS, falls and polypharmacy. 
Although we didn’t find any relation between insomnia and 
falls in univariate analysis, we put it in regression analysis, as 
there are studies documenting independent relation between 
falls and insomnia in the older adults (18). A statistically 
significant relationship was found between insomnia and 
age, polypharmacy and RLS. Increased age, presence of 
polypharmacy and RLS were associated with higher rates of 
insomnia (Odd’s ratios were 1.04, 1.83, 2.08, respectively) 
(Table 3) 
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Table 1. General demographic and geriatric syndrome data 
of the participants 

Male 99 (34%)

Female 196 (66%)

Age (years) 75.6±6.8

Insomnia 141 (47.8%)

RLS 83 (28.3%)

Falls 115 (39%)

Polypharmacy 244 (82.7%)

Frailty 49 (16.7%)

RLS: Restless leg syndrome; Data are given as number (%) or mean ± standard 
deviation as appropriate
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Discussion
Insomnia is a very prevalent problem in older age. In our study 
the prevalence of insomnia was found as 47.8%. So far, the 
prevalence of insomnia in geriatric ages was reported between 
18-65% (8-11). Hence, our insomnia prevalence is in accordance 
with the literature documenting that nearly half of the older 
patients admitting to geriatric outpatient clinics have insomnia 
in Turkey.

We found the prevalence of RLS as 28.3% and presence of 
RLS was associated with the presence of insomnia (p=0.01). 
RLS is defined as the unpleasant feeling that urges to move 
the limbs especially while resting and in the evening. RLS is 
highly prevalent among older adults and may contribute to 
difficulty in initiating and maintaining sleep (23). In a review 
the prevalence of RLS among older adults has been reported 
9-20% and mentioned as a good predictor for impaired sleep 
quality (23-24). In a study performed in Kayseri in Turkey, 665 
cognitively intact older participants (aged ≥60 years) were 
evaluated and the prevalence of RLS was estimated %15.8 
according to the criteria of International RLS group. RLS was 
significantly associated with impaired self-reported sleep 
quality and difficulty in falling asleep (25). Prevalence of RLS 
varies due to population characteristics and assessment method; 

either a single question or criteria. Our 28.3% prevalence was 
similar to the previous studies. RLS was found to be associated 
with insomnia (p=0.01) as expected. Therefore, we suggest that 
symptoms of RLS is better questioned as maybe a routine part 
of geriatric assessment. RLS may be a consequence of organic 
diseases (iron deficiency, neuropathy, renal failure) that are 
not uncommonly seen in the older adults and can lead to 
impairment in sleep quality.

In our study we didn’t find a statistically significant a relationship 
between genders and insomnia (p=0.07). Poorer subjective sleep 
quality in older women was reported in previous studies. In a 
meta-analysis a risk ratio of 1.41 for female versus male was 
found for the risk of insomnia (26). The gender effect was found 
stronger in the youngest population (27,28). In a study Bonanni 
et al. (10) evaluated 1427 older patients and reported that while 
the prevalence of insomnia as a syndrome was higher in women 
than in men, it was not statistically significant. Also, there was 
found no significant different between both genders in a study 
conducted in Taiwan among 2045 noninstitutionalized older 
patients (29). In our study in older adults, insomnia was also 
more frequent in women (50.1%) than men (41.4%) but it did 
not reach statistical significance. So, our study also supports 
that the effect of gender on insomnia may decrease by ageing.

In our study, the relationship between age and insomnia 
was found borderline significant in univariate analysis and 
significant in the regression analysis. Our results are in line 
with the literature. Age is known as a risk factor for insomnia 
due to the multiple changes in sleep physiology. Older age was 
reported to be associated with higher frequency of insomnia. In 
a study, 2095 participants aged ≥18 years (range: 18-100) were 
evaluated and a statistically strong association between age and 
insomnia (p=0.001) was detected (30). In another study, data 
were extracted from a wide group (n=1423) of old participants 
(aged ≥60 years, age was found to be related with worse sleep 
complaints. 
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Table 2. Univariate analyses for insomnia and related factors
Gender Total Insomnia (+) Insomnia (-) p

Male [%, (n)] 100% (99) 41.4% (41) 58.6% (58) 0.07

Female [%, (n)] 100% (196) 51% (100) 49% (96) 0.07

Age 75.6±6.8 76.3±7.0 74.9±6.4 0.05

RLS symptom (+) 100% (85) 58% (49) 42% (36) 0.01*

[%, (n)] 
Fall in the previous year 100% (112) 50% (56) 50% (56) 0.3 

[%, (n)]  
Polypharmacy (+) 100% (244) 51.3% (125) 48.7% (119) 0.01*

[%, (n)]  
Polypharmacy (-) 100% (51) 31.4% (16) 68.6% (35) 0.01*

Frailty 100% (41) 51.2% (21) 48.8% (20) 0.26

n: Number, *: Statistically significant, RLS: Restless leg syndrome

Table 3. Logistic regression analysis for factors associated 
with insomnia
Factor Odd’s 

ratio
95% 
confidence 
interval

p

Age 1.04 1.01-1.08 0.029

Restless leg syndrome 1.83 1.05-3.19 0.033

Polypharmacy 2.08 1.04-4.17 0.038

Dependent variable was the presence of insomnia; independent variables were age, 
presence of restless leg syndrome, falls and polypharmacy
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In our study, the prevalence of frailty was 16.7%. Frailty is a 
common geriatric syndrome, particularly among older adults 
population and characterised with increased vulnerability to 
negative health outcomes, morbidity and mortality (31,32). As 
sleep is an essential need for overall well-being, one could expect 
association between insomnia and frailty. In the literature some 
studies suggested association between frailty and insomnia 
(32), some did not (33). We did not find a significant association 
between frailty and insomnia. One could expect more severe 
problems related with sleep be more associated with frailty but 
we did not have severity grade for insomnia in this study. More 
studies are needed to state if there is a relation between frailty 
and insomnia.

We did not find a significant association between falls 
and insomnia but we found a significant relation between 
polypharmacy and insomnia. Falls are also common among 
older adults and a leading cause of morbidity and mortality. 
Falls have been thought to be related with sleep disturbances, 
as a consequence impaired attention and presence of 
sleepiness due to the effects of sleep disturbances (34). 
Also, the use of potentially inappropriate medications (i.e. 
benzodiazepines, antipsychotics, antidepressants) may be 
the cause of increased fall risk (35,36). While some studies 
denoted independent relation between falls and insomnia 
(18,36), more studies denoted that the relation between falls 
and insomnia revealed nonsignificant after adjustment with 
potential confounders (18,37). As we found relation between 
polypharmacy and insomnia, maybe rather than the problems 
related to sleep, the use of inappropriate medications as 
hypnotics more related with the falls seen in subjects with 
insomnia. 

Our patients had a high rate (82.7%) of polypharmacy and the 
relation between insomnia and polypharmacy was significant. 
Different mechanisms are suggested to contribute to the 
relationship between polypharmacy and insomnia. Prevalence 
of chronic health conditions increases with age and the high 
number of comorbidities is a risk factor for polypharmacy. 
Some prevalent chronic diseases (e.g. diabetes mellitus, chronic 
heart failure, chronic renal disease, chronic pain) are related 
with the development of insomnia. So, polypharmacy may 
be the cause of insomnia indirectly due to the accompanying 
comorbidities. The number of medications can reflect 
underlying health problems as a consequence (24,38). On the 
other hand, insomnia may be a side effect of medications. Some 
drugs are known to carry the risk of impairing sleep quality. 
Selective serotonin receptor inhibitors, selective serotonin 
noradrenaline reuptake inhibitors and tricyclic antidepressants 
can cause sleep disruption by suppressing Rapid eye movement 
(REM) sleep and increasing REM latency (39-41). Acetylcholine 
esterase inhibitors are reported as associated with sleep 
disturbances (42,43). Alpha blockers, frequently prescribed 

to treat hypertension or prostatism may also impair sleep 
quality as they can trigger nightmares and day time sleepiness 
(44,45) corticosteroids, beta-blockers, teophylline, diuretics, 
levodopa are the other possible drugs contributing to impaired 
sleep quality and insomnia in older patients (46-48). Also, the 
mechanism of polypharmacy in sleeping problems may also be 
a consequence of a cascade effect. Insomnia may be a side 
effect of a previously used medication and another drug may 
be prescribed to improve sleep (24,49). To our knowledge, 
there is only one study looking for the relationship between 
polypharmacy and insomnia. In that recently published study, 
379 participants aged between 78-102 were evaluated and 
no significant relation between insomnia polypharmacy was 
found after adjustment for potential confounders including 
the medical conditions (50). Our study suggested positive 
relation between polypharmacy and insomnia. However, we 
did not specify the type or number of chronic diseases or use 
of specific medications and adjust our results for them. The 
chronic diseases or medications themselves maybe the reason 
of association between polypharmacy and insomnia in our 
study. 

Study Limitations

There are a number of limitations of this study. The sample 
size was not very large and the assessment for insomnia was 
performed with a single question. Also we didn’t further 
analyses the concomitant illnesses and other possible related 
factors with insomnia (e.g. depression, anxiety disorder, chronic 
pain etc.) On the other hand, there are few studies evaluating 
the prevalence of insomnia and possible related factors 
among community-dwelling older persons in Eastern Europe. 
Polypharmacy is a highly prevalent medical burden with an 
increasing awareness and known many worse health outcomes. 
We found only one study evaluating the association between 
insomnia and polypharmacy. Our study stands as one of the few 
examples in this area. 

Conclusion
In our study we found high prevalence of self-reported insomnia 
and RLS among older adults in Turkey as much as 47.8% and 
39%, respectively. Self-reported insomnia was associated with 
higher age, presence of RLS and polypharmacy. We suggest that 
insomnia and RLS maybe better questioned in routine health 
care of the older adults. Patients with higher age, polypharmacy 
and RLS seem to be at more risk to have insomnia and therefore 
shall be paid more attention. 
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