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BACKGROUND/AIMS
Physical and mental symptoms, such as sleep disturbances and depression, are common problems in patients with chronic hepatitis 
B and C (CH-B and CH-C) and liver cirrhosis (LC). Poor sleep and depression negatively impact patients' quality of life and cognitive 
functions. The objective of the present study was to search the affecting factors of sleep quality and depression levels in patients with 
CH-B, CH-C, and LC.

MATERIAL and METHODS
We performed a descriptive and cross-sectional study of 135 patients with CH-B and CH-C and 75 patients with LC in two training 
hospitals. Data were gathered by application of an introductory form, Pittsburgh Sleep Quality Index, and Beck Depression Scale to 
135 patients with CH-B and CH-C and 75 patients with LC. Percentage, t-test, one way analysis of variance, Tukey test, and Pearson 
correlation analysis were used for statistical analysis.

RESULTS
It is found that patients’ sleep qualities are meaningfully worse in the hepatitis patient groups that are between 51 and 74 years, female 
patients who do not have a job and taking antidepressant medicines, patients who have hypertension and taking antihypertension 
medicines, and patients who have chronic lung diseases and the cirrhosis patient groups that have been treated for a long time than in the 
other groups. A positive relationship was detected between sleep quality and depression levels in CH-B, CH-C, and LC. 

CONCLUSION
In patients with CH-B, CH-C, and LC, poor sleep quality is strongly related to depression. We suggest that the evaluation and treatment 
of sleep disturbance to assess patients could improve the quality of life. 
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INTRODUCTION
Chronic hepatitis B and C (CH-B and CH-C) infection currently is one of the most important health issues worldwide (1). 
Liver cirrhosis (LC) is a consequence of chronic liver disease most commonly caused by alcoholism, viral hepatitis, auto-
immune disorders, or other etiologies. Patients with cirrhosis are exposed to many complications to develop, and thus the 
average life expectancy decreases significantly. For patients with LC, life becomes meaningless due to symptom-related 
physical and psychological problems. The incidence rate of negative emotions in patients with chronic hepatitis has been 
reported to be 38.1%–51.1%, among which 47% of patients have anxiety problems and 68% of patients have mild-to-mod-
erate depression (2, 3).

Regular sleep routine is an important health variable that may affect the quality of life and wellness of the individual. 
Sleep routine has so many positive effects for human life; however, disturbed sleep affects the individuals negatively 
and causes problems, such as difficulties in focusing, anxiety, depression, increase in sensitivity to pain, irritability, hallu-
cinations, anorexia, and difficult urination (4, 5). Several sleep disturbances have been described in cirrhosis. In chronic 
diseases, such as CH-B, CH-C, and LC, sleep disturbances, such as difficulty with falling asleep, fragmented nighttime 
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sleep, and increased daytime somnolence deterioration in the 
sleep–wakefulness cycle, may be seen. The patients usually are 
sleepy during the days and agitated or have difficulties to fall 
asleep. In some patients, the sleep–wakefulness cycle may even 
become reversed (6). At the same time, patients with end-stage 
liver disease have committed suicide because of depression. 
In our literature search, which we made in our country, we did 
not find many studies about sleep quality and depression in pa-
tients with CH-B, CH-C, and LC. The aim of the present study 
was to examine (1) what are the sociodemographic factors af-
fecting sleep quality in patients with CH-B, CH-C, and LC?, (2) 
what are the associated with the disease affecting sleep quality 
in patients with CH-B, CH-C, and LC?, and (3) what are the sleep 
quality and depression levels in patients with CH-B, CH-C, and 
LC?.

MATERIAL and METHODS
The descriptive and cross-sectional study was conducted on 
adults diagnosed for at least 6 months, 135 patients with CH-B 
and CH-C and 75 patients with LC who voluntarily accepted 
to participate in the study in two training hospitals with ethical 
committee confirmation received from the Provincial Director-
ate of Health of Istanbul. Before the data collection, a written 
informed consent was also obtained, and the researchers ex-
plained the study aims. Data from the patients were obtained 
upon filling out three forms: introductory information form, Pitts-
burgh Sleep Quality Index (PSQI), and Beck Depression Scale 
(BDS). The introductory information form includes sociodemo-
graphic variables (age, sex, marital status, educational status, 
and working status) and disease variables (duration of treat-
ment, used drugs, and additional diseases).

Pittsburgh Sleep Quality Index
Pittsburgh Sleep Quality Index is a scale employed to determine 
the sleep quality of the last month and was developed by Buysse 
et al. (7). The scale consists of 19 questions, and the evaluation 
of sleep quality is scored as 0 for very good, 1 for good enough, 
2 for bad enough, and 3 for very bad. The global score obtained 
in the questionnaire ranges between 0 and 21, and high values 

indicate bad sleep quality and high sleep disorder level. A glob-
al score of 5 indicates a significantly bad sleep quality clinically. 
The scale was adapted for Turkish patients by Agargun et al. (8).

Beck Depression Scale
The original form of the scale was prepared by Beck et al. (9). 
BDS was translated into Turkish, and valid confidence studies 
have been performed. In the present study, the 1978 version, 
adapted by Hisli (10), has been used. In the form of BDS, there 
are four choices for each of 21 symptom categories. Each item 
may have points between 0 and 3. The highest score that may 
be obtained is 63. High total score indicates depression in high 
level or severity. In our study, Cronbach’s alpha coefficient of the 
scale was read as 0.801 for patients with hepatitis and 0.804 for 
patients with cirrhosis.

Statistical Analysis
All statistical analyses were performed using Statistical Pack-
age for the Social Sciences program version 15 (SPSS Inc., Chi-
cago, IL, USA). Descriptive statistics (number, percentage, av-
erage score, and standard deviation), t-test, one way variance 
analysis, Tukey test, and Pearson correlation analysis were used 
in the statistical analysis of data. Internal consistency was ex-
amined through Cronbach’s alpha test evaluation. A p value 
<0.05 was considered significant.

RESULTS
The average age of patients with CH-B and CH-C included in 
the study was 45.53±13.69 years, and 70 (51.9%) were females. 
The average age of patients with LC was 55.64±11.51 years, and 
29 (38.7%) were females.

It was seen that PSQI scores were higher in the 51–74 age group 
in patients with CH-B and CH-C than in the 19–35 age group 
(p<0.05). PSQI scores were higher in female patients than in 
male patients (p<0.05). It was revealed that unemployed pa-
tients had higher score than working people (p≤0.01). There was 
no statistically significant difference between marital status and 
total PSQI score (p>0.05) (Table 1).
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TABLE 1. Average scores of sociodemographic variables according to PSQI scale in patients with LC 

Variable Variable N % Average score±SD Test values

Age (year) 19–35 38 28.1 3.81±2.16 F=3.80

 36–50 43 31.9 5.34±3.67 p=0.02*

 51–74 54 40 5.55±3.26

Sex Female 70 51.9 5.54±3.63 t=2.06

 Male 65 48.1 4.41±2.58 p=0.04*

Marital status Married 110 81.5 4.80±2.99 t=1.52

 Single 25 18.5 5.88±3.98 p=0.12

Working status Employed 40 29.6 4.0±2.49 t=2.39

 Unemployed 95 70.4 5.42±3.39 p=0.01**

Educational status Primary school 92 68.1 5.17±3.05 F=1.31

 High school 26 19.3 5.15±3.89 p=0.27

 Bachelor and beyond 17 12.6 3.82±2.76

*p<0.05, **p≤0.01
SD: standard deviation



There was no statistically significant difference between total 
PSQI score and age groups, gender, marital status, employment 
status, and education in patients with LC (p>0.05) (Table 2).

Pittsburgh Sleep Quality Index scores in those who receive an-
tihypertensive treatment were higher than those who do not 
(p<0.05). Patients who have hypertension (p≤0.01) and who 
have chronic obstructive pulmonary disease (COPD) (p≤0.05) 
had higher PSQI scores than those who do not have. There was 
no statistically significant difference between total PSQI score 
and variable of treatment duration in patients with CH-B and 
CH-C according to the Tukey test result (p>0.05). There was no 
statistically significant difference between total PSQI score and 
variables on administration of antiviral drugs (p>0.05) (Table 3).

In patients with LC, patients who received treatment since 72–
396 months had higher scores than those who had treatment 
duration of 25–60 months according to the Tukey test result 
(p<0.05). In patients with LC, there was no significant difference 
between total PSQI scores and variables on antiviral and an-

tihypertensive drugs administration status (p>0.05). There was 
no statistically significant difference between total PSQI scores 
and condition of having hypertension and COPD in patients 
with LC (p>0.05) (Table 4).

We performed Pearson correlation analysis to analyze the re-
lationship between total PSQI score and BDS in patients with 
CH-B and CH-C, and we determined a weak level significant 
positive relationship between BDS and total PSQI score (r=0.439, 
p<0.01).

With respect to patients with LC, we determined a weak level 
significant positive relationship between BDS and total PSQI 
score (r=0.448, p<0.01) as a result of Pearson analysis performed 
to analyze total PSQI score and BDS.

We observed in our study that BDS scores of patients with CH-C 
were higher than those of patients with CH-B, and patients with 
cirrhosis had BDS scores higher than those with CH-B and CH-C 
(p≤0.01) (Table 5).
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TABLE 2. Average scores of sociodemographic variables according to PSQI scale in patients with LC 

Variable Variable N % Average score±SD Test values

Age (year) 23–40 7 9.3 4.85±3.48 F=0.45

 41–55 31 41.3 5.32±2.82 p=0.63

 56–81 37 49.3 5.94±3.83

Sex Female 29 38.7 5.72±3.67 t=0.27

 Male 46 61.3 5.50±3.24 p=0.78

Marital status Married 58 77.3 5.22±3.26 t=1.73

 Single 17 22.7 6.82±3.64 p=0.88

Working status Employed 19 25.3 5.63±3.45 t=0.06

 Unemployed 56 74.7 5.57±3.40 p=0.94

Educational status Primary school 50 66.7 5.80±3.61 F=0.59

 High school 13 17.3 5.0±2.64 p=0.55

 Bachelor and beyond 12 16.0 4.66±2.22

TABLE 3. Average scores of disease variables according to PSQI scale in patients with CH-B and CH-C 

Variable Variable N % Average score±SD Test values

Treatment duration No treatment 28 20.7 5.32±2.94 F=0.53

 1–24 months 49 36.3 4.57±2.9 p=0.66

 25–60 months 31 23.0 5.38±3.98

 61–300 months 27 20.0 5.0±3.08

Antiviral drugs Not used 77 57.0 4.79±3.13 t=0.86

 Used 58 43.0 5.27±3.31 p=0.38

Antihypertensive drugs Not used 111 82.2 4.61±2.86 t=3.11

 Used 24 17.8 6.79±4.07 p=0.02*

Hypertension Does not exist 98 72.6 4.38±2.59 t=3.78

 Exists 37 27.4 6.62±4.05 p=0.01**

COPD Does not exist 100 74 4.9±2.99 t=1.917

 Exists 35 26 8.0±7.65 p=0.05*

*p≤0.05, **p≤0.01
COPD: chronic obstructive pulmonary disease; SD: Standart Deviation
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DISCUSSIONS
Psychiatric disorders are frequent in patients with CH-B and 
CH-C (11). While anxiety, distress, and complaints cause a marked 
stress clinically, they also cause deterioration in social and pro-
fessional fields or in fields in which functionality is important. 
Difficulties in focusing his thoughts in a certain subject, undecid-
edness, suicide thoughts, or attempts can be seen (12).

Liver cirrhosis is a disease that represents the final stage of sev-
eral chronic liver diseases. Psychological stress and depression 
seen in LC are related to the severity of the disease (13). In our 
study, sleep quality was observed to be worse in the 51–74 age 
group of patients with CH-B and CH-C than in the 36–50 and 
19–35 age groups of patients with hepatitis and also worse in 
the 41–55 and 56–81 age groups in patients with LC than in the 
23–40 age group. In another study, increasing age of individu-
als worsened sleep quality. Increasing age was associated with 
less sleep quality (14).

In the elderly population, sleep quality may deteriorate, de-
pending on physical disorders of which their frequency increas-
es with age, drug usage, sleep disorders, or changes in lifestyle 
(15). Furthermore, our study revealed that sleep quality was ob-
served to be worse in female patients with CH-B, CH-C, and LC 
than in male patients. A difficult marriage, a second work, or a 

familial burden absolutely reduces the sleep quantity and dete-
riorates the circadian rhythm (16).

The fact that the sleep quality of unemployed patients with 
CH-B and CH-C was worse than that of employed patients may 
show us that the reason is a decrease in functional efficiency. 
Though there was no significant difference in average PSQI 
scores in patients with hepatitis and cirrhosis from the educa-
tion status variable, sleep qualities in primary school and high 
school graduates were worse than those who had a bachelor’s 
or master’s degree. An increase in the education level may en-
able individuals to be less affected from external factors, to de-
velop conscious coping mechanisms, to see in a more realistic 
way the problems, such as the diseases/symptoms, and thus 
to have a better sleep quality (17). Sari et al. (18) showed that 
patients with higher levels of education comply better with the 
treatment.

In patients with LC, we observe that sleep quality in patients 
with cirrhosis receiving treatment for 72–396 months long was 
significantly worse than those receiving treatment for 25–60 
months from the treatment duration variable point of view. In 
LC, complications that appear with the advance of the disease, 
such as itching, jaundice, hemorrhages, hepatic encephalop-
athy, and osteoporosis, may cause the deterioration in sleep 
qualities (19).

With respect to our study, there was no significant difference 
between patients using antiviral drugs and those who do not 
among patients with hepatitis and cirrhosis. Notwithstanding, 
it was determined that sleep qualities in patients with hepatitis 
using antiviral drugs were worse than those who did not use. It 
was concluded in the study performed by Carlson et al. (20) in 
which different antiviral drugs were administered to hepatitis C 
that antiviral drugs caused effects, such as myalgia and anorex-
ia, and thus lead to sleep disorders.

In our study, we observed that patients with CH-B and CH-C 
who have hypertension as an additional disease had worse 
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TABLE 4. Average scores of disease variables according to PSQI scale in patients with CH-B and CH-C 

Variable Variable N % Average score±SD Test values

Treatment duration Not receiving treatment 4 5.3 5.50±3.31 F=2.81*

 1–24 months 37 49.3 4.89±2.45 p=0.045

 25–60 months 13 17.3 4.76±3.13 

 72–396 months 21 28.0 7.33±4.43 

Antiviral drugs Not used 44 58.7 5.63±3.32 t=0.150

 Used  31 41.3 5.51±3.53 p=0.881

Antihypertensive drug Not used 60 80.0 5.76±3.65 t=0.91

 Used  15 20.0 4.86±1.95 p=0.36

Hypertension Does not exist 52 69.3 5.59±3.43 t=0.036

 Exists 23 30.7 5.56±3.38 p=0.97

COPD Does not exist 69 92.0 5.46±3.36 t=1.06

 Exists 6 8.0 7.0±3.74 p=0.29

*p<0.05
COPD: chronic obstructive pulmonary disease, SD: Standart Deviation

TABLE 5. Comparison of PSQI and BDS scores of patients with CH-B, 
CH-C, and LC 

Variable  Group N Average score±SD Test values

BDS Hepatitis B 107 8.24±6.16 t=9.31

 Hepatitis C  28 11.57±5.14 p=0.01**

 Cirrhosis 75 12.26±7.29

PSQI Hepatitis B 107 4.62±2.93 t=4.25

 Hepatitis C 28 6.42±3.83 p=0.016*

 Cirrhosis 75 5.58±3.39

*p<0.05, **p≤0.01
BDS: Beck Depression Scale; PSQI: Pittsburgh Sleep Quality Index



sleep qualities than those who do not have hypertension. In 
addition to these factors, the presence of an additional disease 
in our patients caused their sleeping mode to be affected (21). 
Sleep qualities of our patients using antihypertensive drugs 
were concluded to be worse than those who did not use antihy-
pertensive drugs. Yilmaz et al. (22) showed that beta-blockers, 
such as metoprolol, which is used in the treatment of hyperten-
sion, deteriorate the sleep quality.

We observed in our study that sleep quality in patients with 
hepatitis and cirrhosis who also had COPD was worse than 
those who had no COPD. It was shown in the study by Cinar 
and Olgun (23) that signs, such as cough and phlegm in patients 
with COPD, caused sleep disorders in patients.

Our study revealed that patients with hepatitis C had higher 
BDS scores than those with hepatitis B, and patients with cir-
rhosis had higher than those with hepatitis B and C. PSQI scores 
were higher in patients with hepatitis C than in those with cir-
rhosis and higher in patients with cirrhosis than in those with 
hepatitis B. It was observed that 48.6% of 107 patients infected 
with CH-B and CH-C had at least one psychiatric disorder, and 
that 15% of the patients met the major depression criteria. More-
over, in the same study, there was no statistically significant dif-
ference in patients with CH-B and CH-C from the psychiatric 
diagnosis rates point of view; however, scores of quality of life in 
both groups were found to be significantly lower than those in 
the control group. It was observed that psychiatric comorbidity, 
particularly depression, was the most important variable that 
reduced the quality of life (24). In the study performed by Ozkan 
et al. (11), both the CH-B and CH-C groups had patients with mild 
depression.

Mechanisms lying under the fact that chronic hepatitis B virus 
(HBV) was less associated with psychiatric symptoms are still 
under examination. Some studies indicate the differences re-
lated to the viruses. It was suggested that hepatitis C virus has 
direct neurotoxic effect in the brain, the same as human immu-
nodeficiency virus, and therefore, its neuropsychiatric effects 
are greater. However, a similar observation could not be done in 
patients with HBV (25, 26). Our study further revealed that sleep 
quality was bad in patients with cirrhosis. Montagnese et al. (27) 

reported that sleep wave anomalies are recorded in patients 
with cirrhosis.

The limitations of our study include a small size patient group.

 In conclusion, we observed that our patients with cirrhosis had 
mild depression according to BDS evaluation. The fact that the 
signs of the disease appear more severe in patients with LC 
and hepatitis C in our study than in patients with hepatitis B 
and reasons, such as poor prognosis of disease, may increase 
the tendency to depression. We found that patients’ sleep qual-
ities are meaningfully worse in elderly patients with hepatitis, 
female patients who do not have a job and taking antidepres-
sant medicines, patients who have hypertension and taking 
antihypertension medicines, patients who have chronic lung 
diseases, and cirrhosis patient groups that have been treated 
for a long time than in other groups. In addition, there was a 
positive relationship between sleep quality and depression lev-
els in CH-B, CH-C, and LC. CH-B, CH-C, and LC are important 

health problems, which can affect the individual and the people 
around him/her bodily, socially, and psychologically. Education 
and psychiatric approach are key factors in the treatment and 
follow-up of these diseases.  
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