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Background: Sleep disorder is a common problem in adults and affects physical and mental health. We investigated factors 

associated with poor sleep quality in Korean primary care.

Methods: A total of 129 couples (129 husbands and 129 wives) aged 30 to 79 years were included in this study from March, 

2009 to February, 2010. The subjects were surveyed using a specific questionnaire. Sleep disorder was defined by a 

Pittsburgh Sleep Quality Index global score greater than 5 (poor sleepers). The subjects were divided into a group of good 

sleepers (n = 160) and a group of poor sleepers (n = 98). Socio-demographic and clinical covariates including age, sex, 

depression, spouse sleep disorder, and spouse depression were reported.

Results: Poor sleep quality was present in 38.0% of total subjects. According to chi-square test results, female, patients 

with depression, and low sleep quality of spouse were significantly associated with sleep disorder. In multivariate logistic 

regression analysis, depression increased the risk of poor sleep quality (odds ratio [OR], 7.775; 95% confidence interval [CI], 

2.555 to 23.661), and non-risky drinking decreased the risk of poor sleep quality (OR, 0.343; 95% CI, 0.128 to 0.924).

Conclusion: In our study, more than one-third of participants had poor sleep quality. Depression was a strong independent 

factor associated with sleep problems.
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on insomnia involving 3,030 subjects over the age of 20 from the 

general population revealed a prevalence rate of 21.4%.4) Cho 

et al.5) conducted a telephone survey with 5,000 study subjects 

between 20 and 69 years, wherein insomnia was present in 22.8% 

(male 20.2% and female 22.8%) of the subjects.

The known risk factors of insomnia include female sex, old 

age, depression, snoring, low level of physical activity, presence 

of underlying disease, low education level and economic status, 

and stress. Another study affirmed that 40% of insomnia patients 

suffer from comorbid psychiatric disorders.6) Depressed patients 

can often have accompanying insomnia, and insomnia alone 

increases the risk of developing depression.6) In addition, the 

presence of physical illness can increase the risk of insomnia, with 

insomnia potentially having a secondary effect on the body as 

well. Of great consequence, insomnia is also related to the risk of 

cardiovascular disease,7-9) with reports that decreased sleep time is 

linked to an increased risk of heart disease and diabetes.10,11)

Although various studies have pointed out factors related to 

INTRODUCTION

Sleeping is crucial for health improvement, and sleep 

disorders can also affect physical and mental health in addition to 

affecting quality of life. Insomnia is a common problem in adults, 

and reports of its prevalence vary depending on how it is defined. 

Previous research revealed that the prevalence rate of insomnia 

in adults is 10% to 30% in Western countries.1-3) In Japan, a study 
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sleep disorders, studies investigating patients who visit primary 

care facilities and analyzing the relationship between insomnia 

and spouse-related factors are lacking. This study was conducted 

to evaluate the sleep quality of patients visiting primary care 

facilities and to identify the prevalence of sleep disorders by using 

the Pittsburgh Sleep Quality Index (PSQI),12) as well as to assess 

related factors such as gender, age, and history of depression. 

Furthermore, the study sought to investigate the relevance of the 

spouse’s sleep disorder or depression, as this could affect the sleep 

environment.

METHODS

1. Study Subjects
Study subjects were selected among patient couples 

presenting between March 2009 and February 2010 at the 

department of family medicine at 25 university hospitals 

nationwide or two other private clinics, for the treatment 

of chronic diseases such as diabetes, hypertension, and 

hyperlipidemia. Both spouses had to be over 30 years of age, live 

in a household consisting of two or more generations, and be able 

to complete the questionnaire in order to be included as subjects. 

From the family cohort data of 500 adult households, the data of 

317 couples were selected in order of registration. Of these, 129 

couples (258 individual subjects in total) who had completed all 

parts of the sleep quality questionnaire were selected as the final 

study subjects.

2. Study Methods

1) Measurement of sleep quality

The tool used for measuring sleep quality was the PSQI.12) 

The PSQI, a self-administered questionnaire for evaluating 

quality of sleep in the past month, is composed of 7 subcategories: 

sleep quality, sleep latency, sleep duration, habitual sleep 

efficiency, sleep disturbance, hypnotic medication use, and 

daytime dysfunction. Each item in the PSQI is scored between 0 

and 3; the PSQI global score is the sum of these items, and scores 

range from 0 to 21. In the present study, a subject was categorized 

as a good sleeper if the PSQI global score was 5 or less, and as a 

poor sleeper if the PSQI global score was 6 or more.12)

2) Evaluation and definition of depression

The Korean edition of the Beck Depression Inventory13) 

was used to evaluate depression, and subjects with a score of 21 

or higher were defined as having depression. Patients were also 

classified as having depression if their primary doctor reported 

that they had a comorbidity of depression.

3) Anthropometrics

Along with the questionnaire, healthcare providers measured 

subjects’ height and weight by using the measuring instruments 

available in each hospital. Body mass index was calculated 

by dividing weight (kg) by height (m2), and a subject was 

categorized as obese if his or her body mass index was above 25 

kg/m2, following the World Health Organization’s Asia-Pacific 

standard.14)

4) Smoking and alcohol consumption

Subjects were categorized as smokers and nonsmokers. The 

Alcohol Use Disorders Identification Test-Korean version15) was 

used to assess drinking habits. Subjects were identified as risky 

drinkers if their score was 8 or more for males and 4 or more for 

females, and as non-risky drinkers if they scored below 8 for males 

and below 4 for females. Only persons who did not drink at all 

were defined as non-drinkers.

5) Statistical methods

The collected data was analyzed with SPSS ver. 18.0 (SPSS 

Inc., Chicago, IL, USA). Sociodemographic characteristics were 

used for categorizing subjects as good sleepers and poor sleepers 

based on the PSQI global score, as well as for comparing results; 

the chi-square test was used for statistical analysis. Logistic 

regression analysis was also conducted to explore the relationship 

between sleep disorders and age, gender, depression, spouse’s 

sleep disorder, and spouse’s depression.

RESULTS

1. Sociodemographic Characteristics and Sleep 

Quality
The study subjects who completed all parts of the PSQI 

questionnaire were 129 couples (a total of 258 people), that 
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is, 129 men and 129 women. Among the subjects, 98 persons 

(38.0%) were identified as poor sleepers, with female subjects 

having a higher rate of reporting poor sleep quality than male 

subjects. No major difference existed in the frequency of poor 

sleep quality among different age groups. Good sleepers had an 

average age of 57.8 ± 8.3 years, and poor sleepers had an average 

age of 56.6 ± 8.9 years, a difference that was not significant. 

Additionally, there was no significant difference in the two groups 

in terms of income, education level, drinking habits, or smoking 

status (Table 1).

2. Factors Related to Sleep Quality
In patients with depression, there was a significantly higher 

frequency of poor sleepers, albeit depression in the spouse 

was not related to poor sleep quality. However, the group that 

reported the spouse’s poor sleep quality had a higher frequency 

of poor sleep quality. Obesity, other comorbid disorders, and 

medication usage showed no relation to poor sleep quality (Table 

2). Multivariate logistic regression analysis was conducted with 

variables that had a significance level of ≤ 0.1 in the age and 

univariate analysis. Depressed subjects showed a significant 

increase in the risk of poor sleep quality, and non-risky drinkers 

Table 1. Baseline characteristics of study subjects

Characteristic
Good sleeper (global score ≤ 5)

(n = 160)

Poor sleeper (global score ≥ 6)

(n = 98)
P-value*

Sex 0.010

    Male 90 (69.8) 39 (30.2)

    Female 70 (54.2) 59 (45.8)

Age (y) 0.284

    <50 25 (59.5) 17 (40.5)

    50–59 62 (59.0) 43 (41.0)

    ≥60 73 (65.8) 38 (34.2)

    Mean ± SD 57.8 ± 8.3 56.6 ± 8.9

Monthly income (10,000 won/mo) 0.056

    <200 26 (68.4) 12 (31.6)

    200–599 72 (54.1) 61 (45.9)

    ≥600 56 (69.1) 25 (30.9)

Education (y) 0.152

    <12 25 (50.0) 25 (50.0)

    12 49 (63.6) 28 (36.4)

    >12 85 (65.4) 45 (34.6)

Smoking 0.553

    Non-smoker/ex-smoker 127 (66.7) 82 (33.3)

    Current smoker 18 (60.8) 9 (39.2)

Drinking behavior 0.080

    Non-drinker 17 (51.5) 16 (48.5)

    Non-risky drinking 53 (73.6) 19 (26.4)

    Risky drinking† 53 (63.9) 30 (36.1)

Values are presented as number (%). Missing data were excluded.

*P-values were calculated by chi-square test. †Alcohol Use Disorders Identification Test-Korean version score male ≥8, female ≥4.
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had a lower risk of poor sleep quality compared to that of non-

drinkers and risky drinkers (Table 3).

DISCUSSION

The purpose of this study was to investigate the factors 

related to the incidence of poor sleep quality in patients who 

visited primary care facilities. Depression was shown to be a risk 

factor for poor sleep quality, and non-risky drinkers were shown 

to have significantly lower frequencies of poor sleep quality than 

non-drinkers and risky drinkers. The merit of this study lies in its 

systematic approach to evaluating the quality of sleep in patients 

visiting primary care facilities, primarily through the use of survey 

tools. Furthermore, it is a study that once again emphasizes the 

greatly increased risk of depression in patients complaining 

of poor sleep quality. Although this is not a large-scale study, 

it makes an important contribution to existing knowledge in 

that it investigated the relationship between sleep quality and 

various patient factors, including lifestyle habits such as smoking, 

drinking, and exercising, as well as socioeconomic factors.

As seen in the results of the present study, depression remains 

Table 2. Factors associated with poor sleep quality

Factor
Good sleeper (global score ≤ 5)

(n = 160)

Poor sleeper (global score > 5)

(n = 98)
P-value*

Depression <0.001

    Yes 10 (26.3) 28 (73.7)

    No 142 (68.6) 65 (31.4)

Spouse with depression 0.096

    Yes 19 (50.0) 19 (50.0)

    No 133 (64.3) 74 (35.7)

Poor sleep quality of spouse 0.020

    Yes 52 (53.1) 46 (46.9)

    No 108 (67.5) 52 (32.5)

Body mass index (kg/m2) 0.399

    <25 85 (63.4) 49 (36.6)

    ≥25 58 (58.0) 42 (42.0)

Co-morbidity 0.501

    Yes 103 (63.2) 60 (36.8)

    No 53 (58.9) 37 (41.1)

Concomitant medication 0.830

    Yes 96 (61.1) 61 (38.9)

    No 60 (62.5) 36 (37.5)

Medication

    Hypertension 60 (63.8) 34 (36.2) 0.596

    Diabetes 25 (64.1) 14 (35.9) 0.858

    Hyperlipidemia 55 (67.1) 27 (32.9) 0.269

    Antiplatelet medication 28 (63.6) 16 (36.4) 0.865

Values are presented as number (%). Missing data were excluded in each variable.

*P-values were calculated by chi-square test.
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the main risk factor for developing a sleep disorder.16) Various 

studies have reported that insomnia is linked to depression, 

anxiety disorders, and substance abuse, and that insomnia is 

also a suicide predictor.17-20) Along these lines, other studies 

state that one-third of patients who have both insomnia and 

mood disorders suffer from sleep disorders prior to developing 

mood disorders.20,21) Potentially forming a cyclical connection, 

insomnia can be a symptom of depression but may also lead to 

depression.17-20) Therefore, it should be recognized that patients 

complaining of insomnia and sleep disorders are at high risk for 

depression, and that appropriate evaluation and treatment for 

depression is necessary.

The study also showed a reduced risk of poor sleep quality 

in non-risky drinkers. This finding is in contrast with those of 

previous studies, most which indicate that alcohol consumption 

affects sleep by decreasing the rapid eye movement (REM) sleep 

phase as well as the total sleep time.22) However, according to a 

study conducted with Japanese subjects, 48.3% of men and 18.3% 

of women used alcohol as a sleep inducer,23) so an appropriate 

amount of alcohol might help to improve the quality of sleep.

In this study, increasing age did not lead to decreased quality 

of sleep. By contrast, it is generally reported that increasing age 

is associated with increases in sleep disorders,24) due to changes 

in sleep factors such as decreased amount of total nocturnal 

sleep time, increased sleep latency, decreased sleep efficiency, 

and decreased REM sleep.24) The major reason such age-based 

differences were not observed in the present study is likely due 

to the average age of the subjects being 57.3 years, with the 

majority being middle-aged or older. Another possible reason 

for this finding is that subjects were not selected from the general 

population, but instead from among patients who visited the 

department of family medicine in university hospitals for the 

treatment of chronic diseases such as diabetes, hypertension, 

cardiovascular disease, and depression.

Women are known to have a higher risk of developing 

sleep disorders during their menstrual period as well as during 

menopause.25) They also have a higher incidence of sleep 

disorders than men because women are more sensitive to stress 

Table 3. Multivariate logistic regression analysis of factors associated with poor sleep quality

Variable Odds ratio 95% confidence interval P-value

Age (y)

    <50 1

    50–59 1.086 0.399–2.952 0.872

    ≥60 0.696 0.240–2.020 0.505

Female 1.568 0.700–3.514 0.275

Monthly income (10,000 won/mo)

    <200 1

    200–599 2.079 0.587–7.368 0.257

    ≥600 0.960 0.262–3.516 0.951

Drinking behavior

    Non-drinker 1

    Non-risky drinking 0.343 0.128–0.924 0.034

    Risky drinking* 0.515 0.184–1.439 0.206

Depression 7.775 2.555–23.661 <0.001

Spouse with depression 0.736 0.244–2.221 0.586

Poor sleep quality of spouse 1.936 0.859–4.361 0.111

*Alcohol Use Disorders Identification Test-Korean version score male ≥ 8, female ≥ 4.
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and the influence of their external environment. In the present 

study, women had more frequent complaints of poor sleep 

quality, but this was not shown to be an independent factor in 

the multivariate analysis. However, various studies have reported 

that the prevalence of sleep disorders is 1.3 to 1.8 times higher in 

females than in males; similarly, the present study also showed 

that poor sleep quality was approximately 1.5 times more frequent 

in females (30.2% male and 45.8% female).

Despite reports of a connection between low socioeconomic 

status and sleep disorders,5,26) the present study found no 

statistically significant relationship between monthly income and 

sleep disorders. A possible reason is that when subjects’ monthly 

income was categorized into various levels, they differed from 

the monthly income characteristics of the general population. 

Of note, the annual average monthly income per household was 

3,440,000 KRW in 2009.27)

Among the subjects whose spouses had a sleep disorder, the 

prevalence of poor sleep quality was higher according to the chi-

square test; however, this was not significant in the multivariate 

logistic regression analysis. A US study previously reported 

that the presence of sleep disorders in 29 couples who sleep 

together was affected by the relationship of the couple during 

the daytime.28) Thus, the results of the present study likely did 

not show a significant statistical difference because the factors 

that could affect the couple’s relationship, such as the presence 

of depression in either of the spouses, were corrected for in the 

multivariate logistic regression analysis. Ultimately, a spouse’s 

sleep disorder is not an independent factor for poor sleep quality; 

rather, it appears to affect the incidence of sleep disorders in 

conjunction with other factors that influence the relationship of 

the couple, such as depression.

Interestingly, some study studies have found that insomnia 

patients suffer from various concomitant physical illnesses, and 

that the incidence of insomnia increases with the number of 

physical illnesses.20,21) However, the prevalence of poor sleep 

quality did not significantly differ according to concomitant 

disease states or medication use for diseases such as diabetes, 

hypertension, and hyperlipidemia. Several possible reasons exist 

for such a finding. First, the subjects of the studies were patients 

visiting primary care facilities. Second, since the number of 

concomitant diseases, disease severity, medication-use according 

to disease state, and other treatment methods varied for each 

study subject, the effects on sleep disorder were also different. 

Hence, no statistically significant relationship was found between 

diseases present and sleep disorders.

The present study has the following limitations. First, a 

subjective survey method was used instead of an objective 

testing method such as polysomnography. However, since the 

PSQI questionnaire used in the study is a useful tool that shows 

high concordance with polysomnography results, the results 

of the present study are also thought to be reliable. Second, the 

study used a cross-sectional design, making it challenging to 

prove a causal relationship between poor sleep quality and the 

related factors. Finally, generalization of the present results to the 

population at large may be limited since the subjects were mostly 

patients who had visited the department of family medicine in 

university hospitals. Nonetheless, the present findings could 

be helpful in identifying factors related to sleep disorders in 

patients visiting primary care facilities for chronic diseases such as 

diabetes, high-blood pressure, and hyperlipidemia.

Evaluation of patients’ sleep disorders is paramount because 

sleep disorders influence physical and mental diseases as well as 

social functioning. In particular, it should be recognized that the 

risk of depression is higher in patients complaining of insomnia, 

and thus patients complaining of sleep disorders must also be 

assessed for depression.
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