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Sleep is an important component in our lives as it is necessary throughout one’s entire life
span. This study was conducted to elucidate whether there are gender differences in sleep
quality and what factors can affect sleep quality in community-dwelling elderly Koreans. A
total of 382 subjects (175 males and 207 females) were recruited among elderly aged 45 or
over who participated in the 2010 Hallym Aging Study (HAS). They were invited to a
general hospital and were evaluated for socioeconomic status, smoking history, and
various clinical measures. Sleep quality was assessed by the Pittsburgh Sleep Quality Index
(PSQY). A higher score indicates poorer subjective sleep quality, (PSQI global score > 5
suggests sleep disturbance). After adjusting for potential covariates, our results show that
alcohol increases the odds for poor sleep (odds ratio [OR] = 3.35, 95% confidence interval
[Cl] = 1.11-10.10) in males. In females, lack of exercise was the major risk factor of poor
sleep as they are 4.46 times more likely to suffer from low sleep quality than those who
exercise regularly (95% Cl = 1.56-13.75). Stress was also a risk factor for poor sleep. It was
5.60 times higher in the “always have stress" group than the “do not have stress" group
(95% Cl = 1.54-20.34). Thus, alcohol consumption is associated with men's sleep quality,
while exercise and stress level affect women's.
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INTRODUCTION

Sleep is a complex amalgam of physiologic and behavioral pro-
cesses. Sleep quality affects our mental state, physical status
and social interactions. Low sleep quality or lack of sleep un-
dermines recovery of human body function, thus weakening
the immune system and endocrine system function (1,2). Ex-
cessive or insufficient sleep could be a marker of mediocre
health and quality of life in the elderly (3). Specifically, elderly
who report more than eight hours or less than seven hours of
sleep per day exhibit increased risk of all-cause mortality (4)
and various diseases such as coronary disease (5), hyperten-
sion (6), obesity (7), depression (8), and fall (9). Some longitu-
dinal studies indicate chronic sleep disturbance as a risk factor
for developing anxiety and depression (10,11). In addition, a
clinical study has reported that sleep disturbance is correlated
with diffused pain sensitivity in arthritis patients (12).

Gender is an important determinant in human health, and
there is a clear pattern for sex-specific prevalence of various
mental and physical disorders. A study on individuals between
the age of 25 and 29 has shown that there is no gender differ-
ence in dimension of short sleep (13). Men'’s sleep was more
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likely to be affected by their work role, while women'’s sleep was
influenced by their work and family role. In addition, they found
that the gender difference in sleep problems was associated with
time use, and especially the social roles that men and women
occupied (13). In a study of 8,578 men and women between the
age of 16 and 74, women were significantly more susceptible to
sleep problems than men, as gender differences in social eco-
nomic status inequalities play a major role (14). Some epidemi-
ological studies have shown that sleep disturbance in older
women lead to greater risk of cardiovascular disease than older
men (15), and short sleep duration is found to be significantly
associated with prevalence and incidence of hypertension only
in middle-aged women (16).

Elders have a higher prevalence of sleep disturbance than
general adult population. In this study, we conducted to eluci-
date whether gender difference in sleep quality and what fac-
tors can affect sleep quality among elderly in South Korea.

MATERIALS AND METHODS

Sample population
The study population is part of the Hallym Aging Study (HAS),
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which is a population-based prospective cohort study among
45 years and older in Chuncheon, a small city of Korea. HAS
started in 2003, with follow-up examinations performed in 2007
and 2010. The city was divided into 1,408 areas based on the
2000 census and 200 areas were randomly selected. A total of
1,520 subjects were systematically sampled: 30% of the subjects
were 45 to 64 years of age while individuals aged 65 years or
older occupied 70% of the sample size. Among them, 918 sub-
jects agreed to participate in clinical examinations and com-
pleted face-to-face interviews at baseline in 2004. In 2007 and
2010, only 547 and 382 subjects, respectively, responded to the
survey because some participants were withdrawn due to death,
refusal, contact loss, or relocation. Demographic information,
medical history, behavior, psychology, and physical activities
and function were obtained from structured questionnaires via
face-to-face meetings by trained interviewers. In this study, data
from a total of 382 participants (175 males and 207 females, 16.2%
participants were less than 65 years) were analyzed. Details of
the selection method are described in a previously published
article (17).

Measurements

Demographic characteristics

The average monthly income for families was divided into less
than 50, 50-149, 150-249 and more than 250 (unit: 10,000 won).
Duration of education was divided into illiteracy, 0 to less than
6 years (0 years applies to subjects who have not attended school,
but could still read and write), 6 years, and more than 6 years.
Smoking and drinking status were categorized as current, past
or never. All subjects were also divided bilaterally according to
their exercise frequency.

The Pittsburgh Sleep Quality Index (PSQI)

We utilized the PSQI to measure sleep satisfaction. Trained in-
terviewers were familiar with the PSQI questionnaires through
practices and completed all questionnaires between 5 and 10
minutes. PSQI assessed sleep quality during the previous month.
It was composed of 19 items covering seven major domains in-
cluding subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of sleeping
medications and daytime dysfunction. Subjective sleep quality
and sleep duration were assessed by one question having four-
point scales from excellent to very poor and > 7 hours to <4
hours, respectively. Sleep latency was calculated from two ques-
tions regarding falling asleep time and frequency of difficulty
falling asleep. Sleep disorders were evaluated by nine questions
focusing on the situations that affect sleep including waking up
at night and in the early morning at ease, getting up to the toilet
at night, difficulty in breathing, cough or snore frequency, feel-
ing cold, feeling hot, nightmares, pain and discomfort, and also
other effects of sleep. Each question was rated on a 4-point Lik-
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ert scale: none, less than once per week, once to twice per week,
three or more times per week. Use of sleeping medications and
daytime dysfunction were also rated on a 4-point scale. Each
domain score ranges from 0 to 3 (no difficulty to severe difficul-
ty) and all seven domain scores are summed up to obtain one
global score range from 0 to 21. Higher scores indicate poorer
subjective sleep quality (PSQI global score > 5 suggests sleep
disturbance) (18).

Anthropometric measurements

Blood pressures were the average values checked from arms at
the beginning and end of the interview. Subjects who had hy-
pertension were defined by disease history if they answered
that they had been diagnosed with hypertension by a physician
or systolic blood pressure higher than 140 mmHg or diastolic
blood pressure higher than 90 mmHg. Likewise, diabetes was
defined by disease history if subjects answered that they had
been diagnosed with diabetes by a physician or if they had more
than 126 mg/dL of fasting blood sugar levels. Other diseases
were assessed by subjects’ self-reporting if they had been diag-
nosed by a physician.

Depression and stress status
Depression status of the participants was evaluated by geriatric
depression scale (GDS). It was translated into Korean by Jung
(19), and the Chronbach’s a was 0.88. This scale consists of 30
items including 16 negative questions and 14 positive questions
that examine powetlessness, worry, fear, anxiety, unfortunately,
cognitive decline and reduced activity. Each question answered
as yes was scored one while no was scored zero. The total score
range was 0 to 30 with higher scores indicating more severe de-
pression. A score of less than 14 suggests normal while 14-18
score indicates distrust, 19-21 score shows mild distrust, and
score of 22 and above indicates severe depression status.

Level of stress was assessed by one specific question, ‘Did
you have a mental or physical breakdown in the last month?’
Three common answers included never, occasionally or often.

Cognitive impairment

Cognitive impairment of participants was evaluated by Korean-
Mini Mental State Examination (K-MMSE). It was translated by
Kang et al. and has a total of 23 items with 30 possible points in-
cluding time-orientation (5 points), place-orientation (5 points),
memory registration (3 points), concentration and calculation
(5 points), reminiscence (3 points), language (8 points), and vi-
sual organization (1 point). A total score of 0-19 point indicates
dementia, 20-23 point suggests probable dementia while 24
point and above is considered normal (20).

International Prostate Symptom Score (IPSS)
The IPSS questionnaire has seven questions on lower urinary
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tract (LUT) symptoms (incomplete emptying, frequency, inter-
mittency, urgency, weak stream, straining and nocturia) and
one question for quality of life (QoL). LUT questions were scored
from 0 (none) to 5 (always) while QoL question was scored from
0 (delighted) to 6 (terrible) and we used LUT question scores in
this study. Score from 0 to 7 indicates mild, 8-19 suggests mod-
erate and 20-35 means severely symptomatic (21).

Statistical analysis

Data were expressed as mean and standard deviation (SD) for
continuous variables. The test of normality was verified by Sha-
piro-Wilk test (P value > 0.05 indicates the variable has a nor-
mal distribution). For results with Pvalue < 0.05, we used Mann-
Whitney U test to describe the significance of the sleep quality
global score distribution. Comparison of the other continuous
variables (age) was performed by Student’s ¢-test while categor-
ical variables were statistically evaluated by y* test. Sleep quality
segregated by gender was calculated by PROC GLM program.
Odds ratios (OR) for risk of poor sleep status were computed by
logistic regression analysis after adjusting for potential covari-
ates. P value less than 0.05 was considered statistically signifi-
cant and data analyses were performed by SPSS version 21.0
(SPSS, Inc., Chicago, IL, USA).

Ethics statement

This study was approved by the institutional review board of
Hallym University Medical Center Chuncheon Sacred Heart
Hospital (IRB No. 2009-53). Informed consent was adopted by
the center.

RESULTS

General characteristics

Table 1 shows demographic and clinical characteristics of the
subjects. The mean age of men and women were 73.5 + 7.64
years and 71.4 + 7.81 years, respectively. A higher percentage of
the male subjects felt that they had good quality of sleep com-
pared to women (61.4% vs. 46.3%). In terms of monthly family
income, more men were distributed in the middle level while
most women were distributed in the lower level. More men had
longer education years than women did. More men were cur-
rent smokers and alcohol consumers while more women did
not exercise regularly. About 60% of men had no signs or symp-
toms of depression and exhibited normal cognitive status in
comparison with 36.7% of women.

Table 2 summarizes characteristics of the participants accord-
ing to their sleep quality. In this population of community-dwell-
ing older adults, 61.4% of the male and 43.6% of female partici-
pants had good sleep. The distribution of income, smoking and
chronic diseases showed statistically significant difference in
sleep quality. The poor-sleep group had a higher rate of depres-
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Table 1. General characteristics of the subjects

No. (%) of subjects

Parameters Pvalug
Male Female
Age, yr (mean £ SD) 7350 £7.64 7139 £7.81 0.008
Sleep global score (mean £ SD) 5.53 + 3.41 6.79 £ 3.66 0.001
Good-sleep 105 (61.4) 89 (43.6)
Poor-sleep 66 (38.6) 115 (56.4) 0.001
Family income (10,000 won) 0.013
<50 2 (14.9 34 (21.3)
50-149 9 (46.6) 89 (55.6)
150-249 35(23.6) 20 (12.5)
> 250 2 (14.9 17 (10.6)
Education level (%) < 0.001
Illiteracy 5(2.9) 13 (6.3)
0-6 25 (14.3) 90 (43.5)
6 53 (30.3) 65 (31.4)
> 6 92 (52.6) 39 (18.9)
Smoking (%) < 0.001
Never 30(17.1) 201 (97.1)
Past 109 (62.3) 1(0.
Current 36 (20.6) 5(2.4)
Drinking < 0.001
Never 44 (25.1) 174 (84.1)
Past 43 (24.6) 4(1.9
Current 88 (50.3) 29 (14.0)
Regular exercise 0.008
Yes 59 (33.7) 44 (21.3)
No 116 (66.3) 163 (78.7)
Stress 0.001
None 131 (74.9) 116 (56.1)
Sometimes 27 (15.4) 51 (24.6)
Always 709.7) 40 (19.3)
Hypertension 123 (70.3) 137 (66.2) 0.441
Diabetes 32 (18.5) 28 (13.5) 0.205
Knee pain 39 (22.3) 104 (50.2) 0.000
Depression (GDS) < 0.001
Normal 105 (60.0) 76 (36.7)
Distrust 29 (16.6) 38 (18.4)
Mild 6(9.1) 44 (21.3)
Severe 25 (14.3) 49 (23.7)
Dementia (MMSE) < 0.001
Normal 153 (87.4) 144 (69.6)
Distrust 15 (8.6) 33(15.9)
Confirmed 7(4.0) 30 (14.5)
IPSS -
Mild 63 (36.4)
Moderate 69 (39.9)
Severe 41 (23.7)

sion but interestingly, had lower percentage of dementia when
compared to the good-sleep group. No statistically significant
difference was observed between the two groups for chronic
diseases (hypertension and diabetes). As expected, the global
score of sleep quality was higher in poor-sleep group compared
to good-sleep group.

The components of PSQI

PSQI has seven components, each component was scored from
0 to 3 (no difficultly to severe difficulty). When a component
scorewas 2 2, itindicated sleep disturbance. In this study, poor
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Table 2. Comparison between poor and good sleep quality

subjective sleep quality was 20.0% and 33.8%, sleep latency was

F— Good sleep Poor sleep — 32.4% and 42.1%, sleep duration was 35.4% and 45.1%, habitual
(n=194) (n=181) sleep efficiency was 13.3% and 16.1%, sleep disorders were 17.7%

Age, yr (mean + SD) 71.41 £ 8.27 73.22 £ 7.26 0.024 and 24.2%, use of sleep medication was 3.4% and 4.3%, daytime
S'Obal SHv (EEn SE LD ST e L Sldoe 2t ggg? dysfunction was 18.3% and 28.0%, respectively in men and wom-

ex . . .

Ven 105 (61.4) 66 (35.6) en. The prominent problems were sleep duration, sleep latency,

Women 89 (43.6) 115 (56.4) subjective sleep quality in both genders, but use of sleep medi-
Family income (10,000 won) 0.038 cation was not very high. In addition, there were more women

<50 25(15.8) 29(19.9 who had sleep disorders and poor daytime dysfunctions. The

Ak Lt (i) total PSQI scores of women (6.79 + 3.61) were significantly high-

150-249 31 (19.6) 23 (15.8) DT :

5 950 24(152) 15(10.3) er than men (5.53 + 3.41). Five components of PSQI which are
Education level (%) 0.069 subjective sleep quality, sleep latency, sleep duration, sleep dis-

lliteracy 8(4.1) 9(5.0) orders, daytime dysfunction had significant differences between

0-6 48 (24.7) 65(35.9) males and females (Table 3).

6 62 (32.0) 55 (30.4)

>6 76 (39.2) 52 (28.7)
Smoking (%) 0.005 Risk factors of sleep quality by gender

Never 103 (53.1) 123 (68.0) The results of the logistic regression analysis were shown in Ta-

Past 62(32.0 46 (254) ble 4 and 5. It was performed to investigate the relationship be-

Current 20(149) 12(66) tween sleep quality and some related factors. Model 1 tested
Drinking (%) 0.646 P quality :

Never 108 (55.7) 106 (58.6)

Past 25 (12.9) 21 (11.6) Table 4. Related factors of poor sleep among men

Current 61 (31.4) 54 (29.8) ;
Regular exercise 0.297 Variables Model 1 Model 2 Model 3

Yes 48 (24.7) 54 (29.8) Drinking

No 146 (75.3) 127 (70.2) None 1.0 1.0 1.0
Stress 0.000 Ex 2.58(0.98-6.80) 2.55(0.84-7.81)  2.07 (0.59-7.26)

None 152 (78.4) 92 (50.8) Current 3.14 (1.33-7.44) 4,08 (1.53-10.86) 3.35(1.11-10.10)

Sometimes 33(17.0) 44 (24.3) Stress

Aways 9(486) 45(24.9) R 2371 i 50 192 (017'2 482) 136 (0143 3.85)
Hypertension 132(680) 123(680) 1.000 Always 6.60 (200-21.73) 4.35(1.18-16.03) 3.30 (0.62-17.44)
Diabetes 32 (16.9) 27 (15.1) 0.777 PSS
Knee pain 60 (30.9) 79 (43.6) 0.011 Miid 10 10 10
Depression (GDS)* 1247 £6.75 16641679  0.000 Moderate 141(067-301)  1.45(0.63-331)  1.11(0.44-2.82)
Dementia (MMSE)* 2677 £343  2459+503  0.000 Serve 3.04(1.25-7.42) 3.33(1.23-9.01) 218 (0.71-6.74)
IPSS (only for men) 1252 +14.73 16.12 4 10.04 0.002 Model 1, age-adjusted odds ratio; Model 2, model 1+ income, education; Model 3,
*Mann-Whitney (-test. model 2+ drinking, smoking, stress, MMSE, GDS, knee pain, IPSS.
Table 3. Comparison of components of PSQI by gender

Men Women
PSQI components scores Pvalue
0 1 2 3 0 1 2 3

Subjective sleep quality (No., %) 29(16.6)  111(63.4) 25(143)  10(5.7) 111(634) 117(65) 57275 13(6.3)

Mean £+ SD 1.09 £ 0.73 1.30 £ 0.73 0.002
Sleep latency (No., %) 83 (48.0) 34(197)  23(133)  33(19.1) 65(31.9) 53(26.0) 38(18.6) 48 (23.5)

Mean £+ SD 1.03 £1.18 1.34 £ 1.16 0.006
Sleep duration (No., %) 74 (42.3) 39223 34(194)  28(16.0) 63(306) 50(24.3) 60(291)  33(16.0)

Mean £ SD 1.09+ 112 1.31 £1.07 0.042
Habitual sleep efficiency (No., %) 131 (75.7) 19(11.00  10(5.8) 13 (7.5) 138(67.3 34(166) 944  24(117)

Mean + SD 0.45 + 0.91 0.60 £+ 1.02 0.081
Sleep disorders (No., %) 95.1) 135(77.1) 29 (16.6) 2(1.1) 3(1.4) 154 (744) 48232  2(1.0)

Mean £+ SD 1.14 £ 0.50 1.24 £ 0.48 0.042
Use of sleep medication (No., %) 169 (96.6) - - 6(3.4) 194(937)  4(1.9 4(1.9 5 (2.4)

Mean £+ SD 0.10 £ 0.55 0.13 £ 0.55 0.224
Daytime dysfunction (No., %) 90 (51.7) 52 (29.9) 30 (17.2) 2(1.1) 84 (40.6) 65 (31.4) 47 (22.7) 11 (6.3

Mean £+ SD 0.68 = 0.80 093 £0.92 0.009
Global score 553 + 3.41 6.79 £ 3.66 0.000
1692  http://jkms.org http://dx.doi.org/10.3346/jkms.2016.31.11.1689
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Table 5. Related factors of poor sleep among women

Variables Model 1 Model 2 Model 3
Exercise
Yes 1.0 1.0 1.0
No 2.59 (1.19-5.61) 4.51(1.66-12.27)  4.64 (1.56-13.75)
Stress
None 1.0 1.0 1.0
Sometimes  1.87 (0.95-3.68) 1.29 (0.59-2.82) 1.54 (0.65-3.66)
Always 8.12(2.95-22.35)  5.99 (1.87-19.15)  5.60 (1.54-20.34)

Model 1, age-adjusted odds ratio; Model 2, model 1+ income, education; Model 3,
model 2+exercise, stress, MMSE, GDS, knee pain.

the contribution of each single variable after age adjustment for
sleep disturbance. Model 2 tested the contribution of each sin-
gle variable to sleep disturbance after controlling for income
and education. Model 3 added other factors including life be-
havior, mental status, and depression.

After adjusting for age, education, smoking, drinking, stress,
MMSE, GDS, knee pain and IPSS, alcohol consumption among
men was a risk factor of poor sleep. Current drinkers were 3.35
times more likely to suffer from poor sleep than non-drinkers
(95% CI = 1.11-10.10) in males (Table 4).

In females, lack of exercise was a risk factor of poor sleep. Non-
exercisers were reported to be 4.64 times more likely to experi-
ence poor sleep (95% CI = 1.56-13.75) than regular exercisers.
Stress was another important risk factor of poor sleep for females
as stress is correlated with 5.60 times higher chance of poor sleep
(95% CI = 1.54-20.34) (Table 5).

DISCUSSION

Sleep problems have beset people of different ages and they are
very common in the elderly. The incidence of sleep disturbance
is increasing with age (22). Our study showed sleep disturbance
is common in women, which was similar with another study
result (23). Previous study showed shrinkage of the ventrolater-
al preoptic nucleus (VLPO) with advancing age may explain
sleep deficits in elderly humans (24). Of the parameters mea-
sured, only the volume and cell number of the sexually dimor-
phism nucleus in preoptic area (SDN-POA) showed a dramatic
decrease with aging. In males, a major reduction in SDN-POA
cell number was observed between the ages of 50 to 60. In fe-
males, cell death was found to be more prominent than in males,
especially among old people (25).

While not all stress is bad, exposure to chronic stress can cause
both physical and psychological harm. People may feel stress
differently and exhibit a variety of symptoms including head-
aches, sleeplessness and depressed mood (26). Not surprising-
ly, stress is one of the main factors affecting sleep. The stress re-
sponse is a comprehensive expression of the body against envi-
ronmental pressure through hypothalamic pituitary adrenal
axis activity. When stress arises, the endocrine system activity
leads to hypothalamic-mediated secretion of corticotropin-re-
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leasing factor. This hormone activates pituitary and adrenal
glands to secrete stress hormones, which induce a state of alert-
ness, thus increasing sleep disturbance (27). Men and women
tend to react differently with stress, both psychologically and
biologically. Some epidemiological studies had demonstrated
that women experience more anxiety, depression and stress
than men (28). Based on a series of researches, psychologist
Shelley Taylor (29) has pointed out gender dictates different re-
sponses to environmental pressure. She believes that this dif-
ference originated a long time ago and has changed through
human evolution. Women are negatively affected by interper-
sonal events more easily than men. Men and women have dif-
ferent neural activation, where men possess asymmetric pre-
frontal activity while women have primarily limbic activation
(30). Consistent with this finding, only women showed a rela-
tionship between sleep and stress in this study.

Since a long time ago, people have begun to care about the
relationship between sleep and alcohol. A little of alcohol seems
to help induce sleep and help people to sleep more deeply for a
while, but some studies also showed that irrespective of the al-
cohol doses, drinking before going to bed can reduce onset la-
tency of sleep, consolidate sleep and increase electroencepha-
logram power densities in the delta frequencies during NREM
sleep, especially before the middle of the night (31). Another
longitudinal study of 20 years discovered the impact of low-lev-
el alcohol consumption on cognitive function. Specifically, study
results showed that despite a lack of performance difference,
young adults who used alcohol on a regular basis differ signifi-
cantly from non-users with respect to their neural activity (32).
Our results showed that alcohol can affect sleep quality but only
in men, but this observation might be due to less women drink-
ing alcohol. Although we did not determine exactly when the
participants consumed alcohol], it is a well-known Korean cus-
tom and habit to drink in the evening or at night.

Regular physical activity has been associated with better sleep
through multiple physiological and psychological pathways
(33). Kubitz et al’s study (34) showed that regular exercise was
commonly found to be associated with increased slow wave
sleep, enhanced total sleep time and decreased REM sleep. Ex-
ercise training induces significant improvement in subjective
sleep quality in postmenopausal women. Even a low dose of
exercise resulted in greatly reduced odds of having significant
sleep disturbance (35). In middle-aged and older people with
sleep problems, studies have indicated that exercise training
has a moderate beneficial effect towards sleep quality, sleep la-
tency and medication usage (36). Our results showed that exer-
cise can affect sleep quality only in women. A previous study
has examined and demonstrated the influence of physical ex-
ercise on sleep in patients with sleep disturbances than in good
sleepers (37). There are more women who have sleep distur-
bance, thereby we can deduce that women are more sensitive
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to exercise than men.

IPSS was a useful tool for evaluating urinary symptoms. In
our study, prostate symptoms of men as a single factor affected
sleep quality but after adjusting for covariables, the significant
difference disappeared. IPSS mainly inquired subjective symp-
toms and the impact of living status. The study by Tanaka et al.
(38) indicated that nocturnal urinary frequency only caused
disturbance in sleep maintenance, but did not cause any other
sleep disturbance directly in healthy aged men. Another previ-
ous study showed that nocturia may be the strongest risk factor
of sleep disturbance while other irritative and obstructive lower
urinary tract symptoms also correlated with severe sleep distur-
bance (39). Specifically, after adjusting for the frequency of noc-
turia, obstructive symptoms tended to predict, albeit modestly,
worsening Jenkins Sleep Scores and insomnia. Hence these
data suggest that nocturia may not be the only significant pre-
dictor of sleep disturbance.

The strength of this study is that the data of males and females
were analyzed separately. According to the results, we can take
the appropriate intervention to improve the sleep quality by
gender. However, since this study is cross-sectional, it is difficult
to explain the direction of cause and effect between sleep dis-
turbance and some factors. While sleep quality is susceptible to
multiple factors, our data are not exhaustive of all factors. Some
variables sleep, depression, mental status, stress, exercise and
so on checked by subjective questionnaire, it can affect our re-
sult. Another weakness of our study includes its small sample
size, thus not necessarily applicable to all of the elderly.

In summary, sleep quality appears to be associated with drink-
ing in men elderly and less exercise and more stress in women
elderly. Further researches are needed to clarify these associa-
tions in prospective studies with large population.

ACKNOWLEDGMENT

We thank all voluntary participants in the HAS study. We are
also indebted to the HAS study research team members for their
contribution in conducting the study.

DISCLOSURE

The authors have no potential conflicts of interest to disclose
AUTHOR CONTRIBUTION

Study concept and design: Quan SA, Li YC, Kim DH. Acquisi-
tion of data: Quan SA, Li YC, Kim DH. Analysis and interpreta-

tion of data: Quan SA, Li W], Li Y. Drafting and revision: Kim
DH. Final approval: all authors.

1694  http://jkms.org

ORCID

Shan-Ai Quan http://orcid.org/0000-0002-1073-1697
Yong-Chun Li http://orcid.org/0000-0001-6626-7582
Wen-Jie Li http://orcid.org/0000-0002-8927-6518
YanLi http://orcid.org/0000-0002-9335-1322

Jin-Young Jeong http://orcid.org/0000-0002-2381-1135
Dong-Hyun Kim http://orcid.org/0000-0003-3352-5375

REFERENCES

1. Majde JA, Krueger JM. Links between the innate immune system and
sleep. J Allergy Clin Immunol 2005; 116: 1188-98.

2.Irwin M. Effects of sleep and sleep loss on immunity and cytokines. Brain
Behav Immun 2002; 16: 503-12.

3. Faubel R, Lopez-Garcia E, Guallar-Castillon P, Balboa-Castillo T, Gutiér-
rez-Fisac JL, Banegas JR, Rodriguez-Artalejo E Sleep duration and health-
related quality of life among older adults: a population-based cohort in
Spain. Sleep 2009; 32: 1059-68.

4. Alvarez GG, Ayas NT. The impact of daily sleep duration on health: a re-
view of the literature. Prog Cardiovasc Nurs 2004; 19: 56-9.

5. Ayas NT, White DP, Manson JE, Stampfer MJ, Speizer FE, Malhotra A, Hu
FB. A prospective study of sleep duration and coronary heart disease in
women. Arch Intern Med 2003; 163: 205-9.

6. Gottlieb DJ, Redline S, Nieto FJ, Baldwin CM, Newman AB, Resnick HE,
Punjabi NM. Association of usual sleep duration with hypertension: the
sleep heart health study. Sleep 2006; 29: 1009-14.

7. Taheri S, Lin L, Austin D, Young T, Mignot E. Short sleep duration is asso-
ciated with reduced leptin, elevated ghrelin, and increased body mass
index. PLoS Med 2004; 1: 62.

. Paudel M, Taylor BC, Ancoli-Israel S, Blackwell T, Maglione JE, Stone K,
Redline S, Ensrud KE. Sleep disturbances and risk of depression in older
men. Sleep 2013; 36: 1033-40.

. Stone KL, Blackwell TL, Ancoli-Israel S, Cauley JA, Redline S, Marshall
LM, Ensrud KE; Osteoporotic Fractures in Men Study Group. Sleep dis-

(=<}

©

turbances and risk of falls in older community-dwelling men: the out-
comes of sleep disorders in older men (MrOS sleep) study. J Am Geriatr
Soc2014; 62: 299-305.

10. Neckelmann D, Mykletun A, Dahl AA. Chronic insomnia as a risk factor
for developing anxiety and depression. Sleep 2007; 30: 873-80.

11. Morphy H, Dunn KM, Lewis M, Boardman HE Croft PR. Epidemiology of
insomnia: a longitudinal study in a UK population. Sleep 2007; 30: 274-80.

12. Lee YC, Chibnik LB, Lu B, Wasan AD, Edwards RR, Fossel AH, Helfgott
SM, Solomon DH, Clauw DJ, Karlson EW. The relationship between dis-
ease activity, sleep, psychiatric distress and pain sensitivity in rheuma-
toid arthritis: a cross-sectional study. Arthritis Res Ther 2009; 11: R160.

13. Cha SE, Eun KS. Gender difference in sleep problems: focused on time
use in daily life of Korea. Soc Indic Res 2014; 119: 1447-65.

14. Arber S. Gender, marital status and sleep problems in Britain. Przegl Lek
2012; 69: 54-60.

15. Newman AB, Spiekerman CE Enright P, Lefkowitz D, Manolio T, Reyn-
olds CE Robbins J. Daytime sleepiness predicts mortality and cardiovas-
cular disease in older adults. The Cardiovascular Health Study Research
Group. J Am Geriatr Soc 2000; 48: 115-23.

http://dx.doi.org/10.3346/jkms.2016.31.11.1689



Quan S-A, et al. = Gender Differences in Sleep Disturbance among Elderly Koreans

JKMS

16. Cappuccio FP, Stranges S, Kandala NB, Miller MA, Taggart FM, Kumari M,
Ferrie JE, Shipley MJ, Brunner EJ, Marmot MG. Gender-specific associa-
tions of short sleep duration with prevalent and incident hypertension:
the Whitehall I study. Hypertension 2007; 50: 693-700.

17. Oh H, Quan SA, Jeong JY, Jang SN, Lee JE, Kim DH. Waist circumference,
not body mass index, is associated with renal function decline in Korean
population: hallym aging study. PLoS One 2013; 8: €59071.

18. Kim MH, Han KS, Park MS. A study on the sleep quality of the patients
with temporomandibular disorders using Pittsburgh sleep quality index.
J Korean Acad Oral Med 2002; 27: 89-105.

19. Jung IK, Kwak DI, Joe SH, Lee HS. A preliminary study on standardization
of Korean form of geriatric depression scale(KGDS). ] Korean Neuropsy-
chiatr Assoc 1998; 37: 340-51.

20. Kang Y, Na DL, Hahn S. A validity study on the Korean mini-mental state
examination (K-MMSE) in dementia patients. J Korean Neurol Assoc
1997; 15: 300-8.

. Choi HR, Chung WS, Shim BS, Kwon SW, Hong SJ. Translation validity
and reliability of I-PSS Korean version. Korean J Urol 1996; 37: 659-65.

22. Li NN. Study on physical and mental health with sleep problems of the

elderly. Health Health Manag 2014; 22: 38-9.
23. Lee KE, Kim NS, Han SH. Gender difference in factors affecting quality of

2

—_

sleep among community dwelling elders. Int J Biosci Psychiatr Technol
IJBSPT2015; 7:179-83.

24. Gaus SE, Strecker RE, Tate BA, Parker RA, Saper CB. Ventrolateral preop-
tic nucleus contains sleep-active, galaninergic neurons in multiple mam-
malian species. Neuroscience 2002; 115: 285-94.

25. Hofman MA, Swaab DE The sexually dimorphic nucleus of the preoptic
area in the human brain: a comparative morphometric study. J Anat 1989;
164:55-72.

26. Crowley K. Sleep and sleep disorders in older adults. Neuropsychol Rev
2011;21:41-53.

27. Strygin KN. Sleep and stress. Ross Fiziol Zh Im I M Sechenova 2011; 97:
422-32.

http://dx.doi.org/10.3346/jkms.2016.31.11.1689

28. Merz CJ, Wolf OT, Schweckendiek J, Klucken T, Vaitl D, Stark R. Stress dif-
ferentially affects fear conditioning in men and women. Psychoneuroen-
docrinology 2013; 38: 2529-41.

29. Taylor SE, Klein LC, Lewis BP, Gruenewald TL, Gurung RA, Updegraff JA.
Biobehavioral responses to stress in females: tend-and-befriend, not fight-
or-flight. Psychol Rev 2000; 107: 411-29.

30. Wang J, Korczykowski M, Rao H, Fan Y, Pluta J, Gur RC, McEwen BS, De-
tre JA. Gender difference in neural response to psychological stress. Soc
Cogn Affect Neurosci 2007; 2: 227-39.

31. Ebrahim IO, Shapiro CM, Williams AJ, Fenwick PB. Alcohol and sleep I:
effects on normal sleep. Alcohol Clin Exp Res 2013; 37: 539-49.

32. Hatchard T, Smith AM, Halchuk RE, Longo CA, Fried PA, Hogan MJ, Cam-
eron I. Effects of low-level alcohol use on cognitive interference: an fMRI
study in young adults. Alcohol 2015; 49: 7-13.

33. Driver HS, Taylor SR. Exercise and sleep. Sleep Med Rev 2000; 4: 387-402.

34. Kubitz KA, Landers DM, Petruzzello SJ, Han M. The effects of acute and
chronic exercise on sleep. A meta-analytic review. Sports Med 1996; 21:
277-91.

35. Kline CE, Sui X, Hall MH, Youngstedt SD, Blair SN, Earnest CP, Church TS.
Dose-response effects of exercise training on the subjective sleep quality
of postmenopausal women: exploratory analyses of a randomised con-
trolled trial. BMJ Open 2012; 2: e001044.

36. Yang PY, Ho KH, Chen HC, Chien MY. Exercise training improves sleep
quality in middle-aged and older adults with sleep problems: a systemat-
icreview. J Physiother 2012; 58: 157-63.

37. Awad KM, Malhotra A, Barnet JH, Quan SE Peppard PE. Exercise is asso-
ciated with a reduced incidence of sleep-disordered breathing. Am J Med
2012; 125: 485-90.

38. Tanaka Y, Kawauchi A, Watanabe H, Imada N. Relationship between noc-
turnal urinary frequency and sleep disturbances in aged men. Psychiatry
Clin Neurosci 1998; 52: 189-90.

39. McVary KT. Sleep disturbances and lower urinary tract symptoms. Curr
Urol Rep 2011; 12: 243-4.

http://jkms.org 1695



