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Abstract: Aims and objectives: The purpose of this study was to examine the sleep quality and health-related qual-
ity of life (HRQOL) in patients after renal transplantation and to explore the relationship between the quality of
sleep and the HRQOL. Background: Sleep disorders are still an important clinical problem after renal transplanta-
tion. Previous studies mainly focused on patients’ sleep quality before kidney transplant. More studies are needed
to document sleep quality after renal transplantation. Design: A cross-sectional design was used in this study.
Methods: A convenience sample of renal transplant recipients was recruited at an outpatient transplant clinic of a
general hospital in Beijing, China. The Pittsburgh Sleep Quality Index (PSQI) was used to measure quality of sleep.
The Medical Outcomes Study 36-item Short Form (MOS SF-36) was used to measure health-related quality of life.
Results: The average PSQI score of the 204 renal transplant recipients was 5.81+3.52, significantly lower than the
norm. Fifty (24.5%) recipients were classified as having poor sleep quality (global PSQI > 7). The mean scores of
renal transplant recipients for SF-36 Mental Component Summary (MCS) and Physical Component Summary (PCS)
were 47.57+6.71 and 48.26+9.66 respectively. Compared with residents in Sichuan province, recipients’ scores
for SF-36 dimensions were statistically lower except the dimension of mental health. SF-36 scores of poor sleepers
(PSQI > 7) were significantly lower than the good sleepers (PSQI < 7) in both the MCS and PCS. Significant differenc-
es exist between the groups in physical function, bodily pain, vitality, and mental health dimensions. Conclusions:
Sleep quality and HRQOL of patients after renal transplantation were lower than the norm. Poor sleep is associated
with lower HRQOL. Relevance to clinical practice: Health professionals need to pay attention to sleep quality and
HRQOL in renal transplant recipients and take appropriate measures to improve patients’ sleep quality and HRQOL.
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Introduction plantation [9]. High prevalences and incidences
of insomnias, such as difficult to stay asleep

For patients with chronic kidney disease and (49.4%), difficult to fall asleep (32.1%) negative-

end-stage renal disease, sleep disorder is a
very common problem [1, 2]. Sleeping disor-
ders include insomnia, sleep apnea, restless
legs syndrome, periodic limb movement disor-
der, excessive daily sleeping, sleepwalking,
nightmares, and narcolepsy. Previous studies
found that renal transplantation can prolong
patients’ survival time [3], while helping solve
some pre-transplant sleep problems, such as
restless legs syndrome [4, 5] sleep apnea [6],
sleep-related breathing disorder [7] and chron-
ic insomnia [8]. However, transplantation can-
not completely eliminate sleep problems. Evi-
dence is emerging that sleep disorders are still
an important clinical problem after renal trans-

ly impacted the daytime functionality of renal
transplant recipients [9].

Health-related quality of life (HRQOL) has
become recognized as an important outcome
measure in patients with organ transplantation.
Successful renal transplantation provides a
better patient outcome in terms of HRQOL.
Evidence shows that HRQOL of renal transplant
recipients improved significantly when com-
pared with their HRQOL in the preoperative
dialysis period [10]. The improvement in HRQOL
after renal transplantation may be attributable
to many factors, such as, effective functioning
of renal graft, fewer medical complications, life-
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style changes afforded by medical treatment
and so on [10]. There are several factors in
renal transplant recipients which have a nega-
tive impact on HRQOL, sleep disorders belong
to this group of factors. Sleep is an important
index of health, and its main function is to pro-
mote mental and physical recovery. Poor sleep
may reduce a person’s immunity, lead to endo-
crine disorders, and lead to more negative
emotions, finally impacting negatively on the
patient's activity and quality of life during the
daytime [11]. Some evidence indicated that
there were an association between sleep-disor-
dered breathing and cardiovascular diseases
[12]. The presence of sleep problems has
repeatedly been shown to be associated with
impaired HRQOL in dialysis patients [13, 14],
and increased morbidity and mortality in other
populations [15, 16]. Therefore, the sleep qual-
ity of patients after renal transplantation may
influence their postoperative recovery, and ulti-
mately affect their quality of life.

Because of the heavy financial burden, postop-
erative pain, side effects of immunosuppres-
sant therapy, decreased postoperative physical
activity and, increased frequency of night urina-
tion [17], patients often experience certain
short term sleep disorders after renal trans-
plantation. Over time these issues generally
subside and sleep may improve. However,
some influencing factors such as demographic
factors, ESRD duration prior to transplant [18]
would may not change after renal transplanta-
tion, which may still have an effect on their
sleep after renal transplantation. Some sleep
risk factors such as medical comorbidity and
poor emotional state [19] may begin to appear
or change gradually as times go on, and their
effect on renal transplant recipients’ sleep may
change accordingly. Previous studies mainly
focused on patients’ sleep quality before kid-
ney transplant [11] or short-term after renal
transplantation [10]. More studies are needed
to document sleep quality three months or
more after renal transplantation.

This cross-sectional study examines the sleep
quality and HRQOL of renal transplant recipi-
ents three months or more after renal trans-
plantation and explores the relationship bet-
ween the quality of sleep and the HRQOL,
thereby providing a basis for health profession-
als to facilitate the development and imple-
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mentation of specific interventions to improve
sleep quality and HRQO of renal transplant
recipients.

Subjects and methods
Subjects

Using a convenience sampling strategy, 210
renal transplant recipients were recruited when
they visited transplant follow-up clinics in one
general hospital in Beijing, China from March
2013 to February 2014 as study participants.
Inclusion criteria were (1) 3 months or more
post renal transplantation, (2) functional renal
graft (meaning the patient does not need dialy-
sis), (3) patient at least 18 years old, (4) ability
to speak and read Chinese, and (5) willingness
to participate in this study. Patients who had
multiple organ transplants or who had more
than one renal transplant were excluded from
this study.

Measurement

Patients completed two standardized question-
naires in the assessment of sleep quality and
HRQOL. Questionnaires were completed in the
transplant follow-up clinics. Demographic infor-
mation was collected at the same time, includ-
ing current age, gender, employment status,
education, marital status, whether the trans-
plant was self-paid or national insurance paid
and family financial income. Transplant specific
information, such as the date of transplant and
whether the kidney was from a living or cadav-
eric donor, was also collected.

Quality of sleep: The Pittsburgh Sleep Quality
Index (PSQI) was adopted to assess the trans-
plant recipient’s sleep quality during the past
month. The scale was developed by Buysse
(1989) and demonstrated good internal consis-
tency (Cronbach’s o = 0.83) and test-retest reli-
ability (r = 0.85) [20]. Liu and colleagues [21]
examined the reliability and validity of PSQI in
the Chinese population and found that the sen-
sitivity and the specificity of PSQI were respec-
tively 98.3% and 90.2% when the cutoff score
was 7. This 19-item scale is composed 7 com-
ponents: subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep distur-
bance, use of sleep medications, and daytime
dysfunction. Scores of each component range
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Table 1. Socio-demographic characteristics of renal transplant recipients

Quality of sleep and HRQOL

Variables N (%) Mean/SD Range
Age (years) 43.33/11.29 19~71
Gender Male 127 (62.3)
Female 77 (37.7)
Employed Yes 109 (53.4)
Not 95 (46.6)
Education Middle school or below 48 (23.5)
High school or technical secondary school 55 (27.0)
College degree or above 101 (49.5)
Marital status Married 164 (80.4)
Single/widowed/divorced 40 (19.6)
Medical payment By self 20 (9.8)
Public service or medical insurance 184 (90.2)
Family income <3000 79 (38.7)
(CNY/month) 3000~6000 75 (36.8)
> 6000 50 (24.5)
Donor Deceased 174 (85.3)
Living 30 (14.7)
Duration after RT (month) 39.22/30.76  3.23~204.67

from O to 3. The sum of seven components
scores is global sleep quality score (range =
0~21), with higher score indicating a lower
quality of sleep. A global sleep quality score
is calculated with a cutoff score > 7 used to
identify poor sleep quality. In this study, the
Cronbach « coefficient of PSQI was 0.751. The
correlation coefficient between each compo-
nent score and global PSQI score ranged from
0.535 (sleep disturbance and daytime dysfunc-
tion) to 0.753 (sleep latency), namely, a statisti-
cally positive correlation (P < 0.01).

Health-related quality of life: Health-related
quality of life was measured by the Medical
Outcomes Study 36-item Short Form (MOS
SF-36) (Cronbach’s o = 0.91), a 36-item self-
administered brief questionnaire [22]. The
questionnaire was already translated into
Chinese. It covers 8 domains of physical func-
tioning, role-physical, bodily pain, general
health, vitality, social functioning, role-emotion-
al, and mental health. SF-36 consisted Physical
Component Summary (PCS) including physical
functioning, role-physical, bodily pain, and gen-
eral health subscales and Mental Component
Summary (MCS) including vitality, social func-
tioning, role-emotional, and mental health sub-
scales [22]. Scores of each domain ranged
from O to 100, with higher scores reflecting
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higher HRQOL. The MCS and PCS scores are
standardized to a mean of 50, with scores
above and below 50 indicating above and
below average functioning, respectively. The
Cronbach « coefficient of SF-36 PCS and MCS
in this study were 0.712 and 0.811 respective-
ly, and the correlation coefficient between PCS
and its four domains, between MCS and its four
domains ranged from 0.624 to 0.737, 0.680 to
0.879, both showing a statistically positive cor-
relation (P < 0.01).

Ethical considerations

The study was approved by the university ethics
committee, which requires processes to ensure
the confidentiality of all data. The purpose,
risks and benefits of this study were explained
to the patients before they were asked to par-
ticipate. The patients were assured that partici-
pation was voluntary, and that choosing not to
participate would not influence their clinical
care.

Data collection procedures
Investigators were trained before the survey
to make sure that they were familiar with the

requirements and methods of data collect-
ion. The principal investigator prepared survey

Int J Clin Exp Med 2015;8(9):16191-16198



Quality of sleep and HRQOL

Table 2. Renal transplantation recipients’
scores on the PSQI

Range Mean SD

Sleep quality 0~3 111 0.78
Sleep latency 0~3 1.45 1.00
Sleep duration 0~3 041 0.77
Sleep efficiency 0~3 0.67 1.01
Sleep disturbance 0~3 1.36 0.56
Use of sleep medications 0~3 025 071
Daytime dysfunction 0~3 0.57 0.64
Global score 0~17 581 3.52

questionnaires. Only packet identification
codes appeared on the surveys. Survey pack-
ets and a cover letter with a description of the
project, response confidentiality, consent pro-
cedure, and investigator contact information
were packaged in unsealed envelopes. Packets
were distributed at the time of check in and
patients were invited to participate. Consent
was demonstrated by their completing and
returning the surveys. The investigators were
present at the clinic to answer patients’ ques-
tions. Patients returned the survey packet after
they completed at the clinic. Patients did not
put their name or any other identifying informa-
tion on the surveys.

Statistical analysis

Original data were input into Excel software
and checked by two research assistants. Data
was analyzed using SPSS 21.0 software. Con-
tinuous variables were expressed as mean *
standard deviation (SD). Discrete variables
were reported as frequency and percentage.
Student’s t test was conducted to compare the
mean scores of PSQI and SF-36 between renal
transplant recipients and health people, and to
compare the mean scores of SF-36 between
good and poor sleepers of renal transplant
recipients. Statistical significance was set at P
< 0.05.

Results
Participant characteristics

A total of 210 questionnaires were distributed
and all were returned (the return rate is 100%);
of which 6 were incomplete and therefore inval-
id. Information from the remaining 204 patients
was included in the analysis.
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The characteristics of the 204 recipients are
shown in Table 1. There were 127 (62.3%) men
and 77 (37.7%) women. They were between 19
and 71 years of age, with average age 43.33
+11.29. One-hundred and nine (53.4%) recipi-
ents were still employed. One hundred and six-
ty-four recipients were married. Twenty paid
“out of pocket” for their healthcare. Forty-eight
of the recipients had a middle school education
or below, 55 attended high school or technical
secondary school and 101 had a college degree
or above. Thirty (14.7%) recipients received
their graft from living donors. The range of time
since transplantation was 3.23~204.67 mon-
ths.

Sleep quality

The mean (SD) global and component PSQI
scores of recipients are shown in Table 2. The
average global score was 5.81+3.52 (range =
0~17). Comparing the PSQI scores of renal
transplant recipients with the scores of the
Chinese general public (3.88+2.52) [21], the T
value of Student’s t test was 7.823 (P < 0.05),
indicating the sleep quality of renal transplant
patients was lower than the Chinese general
public. Fifty (24.5%) recipients were poor sleep-
ers (global PSQI > 7), while the remaining 154
(75.5%) recipients were good sleepers. Ranking
component PSQI scores in descending order,
the seven dimensions were sleep latency, sleep
disturbance, sleep quality, sleep efficiency, day-
time dysfunction, sleep duration and use of
sleep medications.

Health-related quality of life

The SF-36 scores of the 204 renal transplant
recipients are shown in Table 3. The mean
score of PCS was 47.57+6.71. Four dimensions
scores of PCS ordered from high to low are
physiological functioning, bodily pain, role-
physical and general health. The mean score of
MCS is 48.26+9.66. Four dimensions scores
of MCS ordered from high to low are mental
health, role-emotional, social functioning and
vitality. Comparing the SF-36 scores of patients
with the scores of residents in Sichuan prov-
ince [23] with Student’s t test, there were sig-
nificant differences in all SF-36 dimensions
except mental health (t = 0.453, P > 0.05).
Scores of patients in the remaining seven
dimensions were statistically higher than Si-
chuan province residents’ scores (P < 0.05).
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Table 3. Comparisons of the mean scores of SF-36 between

Quality of sleep and HRQOL

renal transplant recipients and Sichuan province norm

es of both PCS (P
0.05) and MCS (P

0.038 <
0.004 <

Mean + SD t P 0.05) composite scores were
PCS recipients 475746.71 statistically significant between
o two groups. The PCS and MCS
Physical functioning recipients  80.15+15.41 -9.709 0.000* group .
] scores of poor sleepers were sig-
Sichuan Norm 90.62+15.40 nificantly less than good sleep-
Role-physical recipients  63.33+24.20 -9.551 0.000* ers’ scores. There were signifi-
Sichuan Norm 79.51+34.70 cant differences between two
Bodily pain recipients  71.11+19.32 -10.720 0.000* groups in dimensions scores of
Sichuan Norm 85.61+18.37 physical functioning, bodily pain,
General health recipients  51.54+23.83 -10.791 0.000* vitality, and mental health (P <
Sichuan Norm 69.55+21.32 0.05).
MCS recipients 48.26+9.66 Discussion
Vitality recipients  65.93+20.27 -3.072 0.002*
Sichuan Norm 70.29+17.07 Sleep quality of renal transplant
Social functioning ~ recipients  71.26+25.14 -8.858 0.000*  recipients s lower than that of
Sichuan Norm  86.85+17.28 the Chinese general public
Role-emotional .recipients 71.98+23.54 -2.714 0.007* Findings suggested that sleep
Sichuan Norm  76.45+38.47 quality of renal transplant recipi-
Mental health recipients 73.21+17.70 0.453 0.651 ents was lower than the Chinese

Sichuan Norm 72.65+16.81

general public and sleep disor-

*P < 0.05; Sichuan Norm: SF-36 scores of residents in Sichuan province (Liu et

al. 1996).

100
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Figure 1. Comparisons of the mean scores of SF-36 between good and
poor sleepers of PSQI. (PF, physical functioning; RP, role-physical; BP,
bodily pain; GH, general health; VT, vitality; SF, social functioning; RE,

role-emotional; MH, mental health).

Relationship between sleep quality and
HRQOL

The 204 recipients were divided into two groups
by whether their global PSQI scores were more
or less than 7. Sleep quality was categorized as
‘poor’ (global PSQI score > 7) or ‘good’ (global
PSQl score < 7). Figure 1 and Table 4 provide a
comparison of the quality of life scores between
two groups with Student’s t test. The differenc-
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MH

ders were still highly prevalent
after transplantation. About one
quarter of the participants had
poor sleep quality. The most
common problems were the incu-
bation period of fallen asleep
extended, sleep disturbance and
poor subjective sleep quality.
Fewer recipients used sleep me-
dications during the past month.
This result is similar to that of
Eryilmaz and colleagues’ study
[24]. A poor quality of sleep was
common among kidney trans-
plantation recipients. Kachuee
and colleagues found that 62
% patients were poor sleepers
(PSQI > 5) in their study [19]. The
implication is that it is not easy
for renal transplant recipients to
fall asleep at night and their
sleep is interrupted frequently for going to the
bathroom, uncomfortable breathing, coughing
or snoring loudly. Poor sleep quality may be
related to the long-term use of immunosup-
pressive drugs after transplantation. Previous
studies show that commonly used immunosup-
pressant tacrolimus (FK506) and cyclosporine
(CsA) have effects that are toxic to the human
central nervous system and that patients who
use them in long term may suffer from some

——PSQI>7
== PSQl<7
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Table 4. Comparisons of the mean scores of SF-36 between

good and poor sleepers of PSQI

Quality of sleep and HRQOL

iliness, or hospitalization, being
non-compliance, or having a long

P history of dialysis, and treatment

PSQI > 7 PSQI< 7 t _ ment
Physical functioning 76.30+15.93 81.40+15.08 -2.048 0.042%* side effects decreased patients
. HRQOL score [30]. Medical staff

Role-physical 57.62+24.07 65.18+24.03 -1.930 0.055

] i should focus on the posto-
Bodily pain 63.12+18.02 73.70+19.07 -3.454 0.001* perative quality of life of renal
General health 47.30+27.02 52.92+22.63 -1.328 0.188 transplant recipients, especially
Vitality 56.50+20.59 68.99+19.25 -3.919 0.000* those who possess any of these
Social functioning 67.50+27.43 72.48+24.31 -1.220 0.224 characteristics.
Role-emotional 66.67+21.89 73.70+23.86 -1.847 0.066
Mental health 65.80+18.28 75.62+16.87 -3.501 0.001* Sleep quality of renal transplant
PCS 4587+6.58 48.13+6.68 -2.087 0.038* recipients is related to their
MCS 44.80+955 49.35:9.46 -2.893 0004+  health-related quality of life
*P < 0.05.

side effects such as headache, tremor and
insomnia [25]. In addition, patients after renal
transplantation may have some emotional-psy-
chological problems such as fear of graft rejec-
tion, worries about graft function, worries about
family economic burden and these factors may
be reduced their sleep quality as well [26].

HRQOL of renal transplant recipients is lower
than the Chinese general public

The results showed that PCS and MCS scores
of renal transplant recipients were 47.57+6.71
and 48.26+9.66, respectively, both below 50.
Besides, the SF-36 scores of renal transplant
recipients were significantly lower than the
scores of Sichuan residents in seven dimen-
sions of the SF-36, meaning that the HRQOL of
recipients after renal transplantation is appar-
ently poor. This was similar to other research
results. Many studies showed that quality of
life of patients who underwent successful renal
transplantation was apparently higher than
that of patients utilizing dialysis [27], however,
quality of life was still lower than the general
public [13, 28]. Fernandez-Jimeniz and col-
leagues studied patients after renal transplan-
tation and found that even a year later after
transplantation patients’ SF-36 scores in physi-
cal functioning, social functioning and general
health dimensions were still lower than the gen-
eral public [29]. Various factors may affect the
health-related quality of life of renal transplant
recipients. Gentile and colleagues found that
variables such as being female, being unem-
ployed, having lower education, living alone,
having a high BMI, diabetes, recent critical
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Many factors may affect renal

transplant recipients’ quality of
life. In this study, good sleepers’ HRQOL were
significantly higher than those of poor sleepers,
indicating that the good sleep quality in renal
transplant recipients positively affects their
quality of life. The better their sleep quality is,
the better their quality of life is. This result is
similar to that of Eryilmaz and colleagues’ study
[24]. Kachuee also found poor sleepers group
had a higher total medical comorbidity score,
more bodily pain, poorer general mental health
and less physical function on SF-36 than good
sleepers group [19]. Another study found strong
associations between quality of sleep and qual-
ity of life among dialysis patients, which both
the mental field and physical field of QOL were
associated with dimensions of sleep quality
such as sleep disturbance, use of sleep medi-
cations, and daytime dysfunction [13]. Because
of poor sleep quality at night, patients often
felt tired and found it hard to concentrate in
the daytime; their exercise decreased, finally
affecting their physiological function. In addi-
tion to this, patients’ emotional and psychologi-
cal well-being was affected by poor sleep. They
were inclined to be irritable and depressed.
The appropriate diagnosis and management of
sleep disorders such as exercise training [31]
and bright light therapy [32] may improve QOL
in renal transplantation patients.

Limitations and recommendations

This study had certain limitations such as being
a single-center cross-sectional survey. Addi-
tional longitudinal studies of quality of sleep
and health-related quality of life in renal trans-
plant recipients are needed to explore the influ-
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ences of demographic characteristics such as
age and gender, and transplant characteristics
such as the source of the graft, and the time
since transplantation.

Conclusion

The current study showed that renal transplant
recipients’ sleep quality was lower than that of
the Chinese general public. Poor sleep quality
negatively influences the recipient’s quality of
life.

Relevance to clinical practice

Sleep, as an important indicator of health, is
conducive to renewing strength and restoring
vigor. Excellent sleep quality is essential for the
rehabilitation of patients after renal transplan-
tation. Health professionals and patients’ fam-
ily members should have a comprehensive
understanding of patients’ sleep condition and
take appropriate measures, like encouraging
the rational use of sleep medicine and reducing
the effects of factors that may interfere with
sleep quality. These measures should improve
renal transplant recipients’ sleep quality and
quality of life.
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