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Health Related Quality of Life of Long‑Term Kidney
Transplantation Recipients
Tsui‑Yuan Wei1, Yang‑Jen Chiang2, Chin‑Yi Hsieh1, Li‑Chueh Weng3, Shu‑Chen Lin1, Mei‑Hsiu Lin1
Background: Health related quality of life (HRQOL) is an important At a Glance Commentary
issue for long‑term kidney transplantation (KT) patients.
Nevertheless, few studies have focused on long‑term Scientific background of the subject
HRQOL in KT recipients with a functional graft. Thus,
Health related quality of life
the aim of this study is to describe the long‑term (10‑year) (HRQOL) is an important issue for kidney
transplantation patients as the survival rate
HRQOL of KT recipients.
Methods:
This is a cross‑sectional and correlational design. The has increased. Studies had showed that the
Medical Outcome Survey (MOS SF‑36) questionnaire was short‑term HRQOL of KT patients is fair to
used to collect data on HRQOL. The data were collected good. However, the HRQOL of long‑term
from November 2009 to September 2010 at a medical kidney transplantation patients is not clear.
center in Northern Taiwan.
What this study adds to the field
Results:
A total of 88 patients were interviewed. The mean years
The health related quality of life
after transplantation was 14.48 (SD = 3.9). The mean
(HRQOL) of long‑term kidney transplan‑
score of each of the HRQOL subscales ranged from 59.4 tation patients is moderate and poorer
to 82.5. The mean scores on the bodily pain (BP) subscale than that of the general population. The
were the highest and, on the general health (GH) subscale, difference in HRQOL was greater in older
the lowest. Compared to the general population, with the patients as compared with the general popu‑
exception of the BP subscale, long‑term KT patients had a lation. Age, gender, serum creatinine level,
lower mean score (poorer HRQOL) on all subscales. Age, and employment status also had a signifi‑
gender, serum creatinine level, and employment status cant relationship with HRQOL.
were significantly related to HRQOL.
Conclusion: HRQOL of long‑term KT patients was, overall, poorer than that of the general population. When
comparing the HRQOL of KT patients with that of the general population, one should take into
account age and gender. Finally, the physical, psychological, and social adjustment domains of
HRQOL of KT patients warrant further attention.
(Biomed J 2013;36:243-251)
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K

idney transplantation (KT) is a major treatment for
end‑stage renal disease (ESRD) patients. The number
of KTs that have been performed has increased past decade,
and the survival rate of graft patients has improved. From
1999 to 2008, the one‑year patient survival rate has increased
from 94.3% to 96.7%, and the one‑year graft survival has
increased from 87.5% to 92.1%.[1] According to the Taiwan
Bureau of National Health Insurance (2009), among 2,054

kidney graft recipients, from 1997 to 2007, the one‑year
survival rate was 96%, and the five‑year survival rate was
93%.[2] Based on these survival rates, the goal of advanced
medical treatment is the promotion of health related qual‑
ity of life (HRQOL) in these patients.[3‑7] HRQOL research
takes a wider view of health and considers it a multifaceted
concept. This view of HRQOL encompasses the physical,
psychological, and social domains of one’s well‑being
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and considers both objective and subjective dimensions of
health.[3,8,9]
As noted above, the survival rate of KT patients has
increased dramatically during the past decade. Thus, the
HRQOL of these patients has become an area of concern for
clinicians and researchers. It is hoped that KT patients with a
functional graft who have survived beyond the 10‑year mark
should have HRQOL that is comparable with the general
population. If this is not the case, however, then we need
to understand the cause. Unfortunately, few studies have
focused on HRQOL in such patients. Moreover, an under‑
standing of the HRQOL of long‑term KT patients can be
taken into consideration in the treatment decision process.[4]
Additionally, such an understanding can provide a founda‑
tion for pre‑transplantation counseling and for developing
interventions that respond to patients’ needs.[10]
The most commonly used instrument to measure HRQOL
is the Medical Outcome Survey‑Short Form 36 (MOS
SF‑36).[8,9] The MOS SF‑36 has eight subscales that are used
to evaluate physical, mental, and social well‑being: Physical
functioning (PF), role‑physical (RP), bodily pain (BP), general
perception of health (GH), vitality (VT), social function‑
ing (SF), role‑emotional (RE), and mental health (MH).[11] The
MOS‑SF questionnaire is a generic health‑related HRQOL
scale and, thus, can be used for a variety of populations,
regardless of the disease diagnosis, as well as for the general
population. Thus, it was a suitable instrument for a comparison
of subjective HRQOL between a specific disease or treatment
group and the general population.[8,12]
Studies that include patients at different post‑trans‑
plantation stages and that use the MOS SF‑36 to measure
HRQOL have found that the HRQOL of KT patient was
moderate and acceptable. Taken together, the results of these
studies showed that the mean score for each of the eight
subscales of the MOS SF‑36 ranged from 51 to 86 (possible
range of 0 to 100). In previous research, higher mean scores
were seen for the PF, SF, and BP (indicating no pain‑related
impact) subscales,[12‑14] and the lowest mean scores were seen
for the GH and VT subscales.[12‑15] A major limitation of these
studies, however, was that KT recipients were in different
post‑transplantation stages, which could have resulted in
an under‑ or overestimate of HRQOL in these patients. As
such, these studies do not provide reliable data on HRQOL
for long‑term KT survivors.
Studies that focus on long‑term HRQOL in KT
recipients are scarce. Karam et al., using a quantitative
methodology, examined the HRQOL of 229 KT patients
and compared their data with those of the general healthy
population.[4] The results indicated that the KT patients
had poorer physical health, psychological health, and per‑
sonal functioning as well as an overall poorer perception of
HRQOL than did a healthy population. The exceptions to
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this were social and role functioning, for which the results
were comparable to those of a healthy population. Karam
et al., were pioneers of research on HRQOL of long‑term
organ transplant survivors. Their study, however, used a
disease‑specific tool, “The National Institute of Diabetes
and Digestive and Kidney Disease Transplantation Quality
of Life Questionnaire,” to measure the HRQOL. As such,
the patients may have scored lower (poorer HRQOL) in
disease‑specific domains, which would result in an overes‑
timation of the gap in HRQOL between KT patients and the
healthy population. Nevertheless, the generic health‑related
HRQOL instrument was more suitable for comparison
purposes because it was comprised of questions broad
enough to be applicable to a wide variety of populations
and disease states.[8]
Using the MOS SF‑36, Neipp et al., studied the HRQOL
of 139 kidney transplantation patients who survived beyond
15 years. The results of the MOS SF‑36 showed that the mean
score for the eight subscales ranged from 51 to 87. The highest
score was for the RE subscale, and the lowest scores were for
the VT and GH subscales. When compared to the mean scores
of the general U.S. population, scores of long‑term survivors
on the SF, RP, RE, and MH subscales were comparable, but
scores on the PH, VT, BP and GH were lower.[16]
Both social and physical factors can influence HRQOL.
For example, research has shown that KT patients who
are employed have better HRQOL than do those who are
unemployed.[13,16] Additionally, KT patients with diabetes
had poorer physical function, perceptions of health, and
social functioning than did KT patients who did not have
diabetes.[16,17] Age and gender also are related to HRQOL,
as are graft function and hypertension status.[16,18] Additional
research is needed, however, on the relationship between
these factors and long‑term HRQOL.
In summary, according to the literature, the short‑term
HRQOL of KT patients is fair to good. The HRQOL of
long‑term KT patients with a functional graft had been
assumed to be comparable to that of the general healthy
population. However, the HRQOL of long‑term KT pa‑
tients is not clear because few studies have focused on
long‑term HRQOL, and the instruments used in HRQOL
research have varied, making the results incomparable.
Thus, the aim of this study is to describe the long‑term
HRQOL of KT patients with a functional graft of over ten
years through the use of a generic health‑related HRQOL
instrument.

METHODS
This cross‑sectional study used a correlational design.
The MOS SF‑36 questionnaire was used to collect data on
HRQOL. The data were collected at a medical center in
Northern Taiwan from November 2009 to September 2010.
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Sample

Data collection

Convenience sampling was used to recruit partici‑
pants. Patients who had received kidney transplants were
recruited. To be included in the study, participants had to
(1) have received a kidney transplant before 1998; (2) be
at least 18 years old at the time of data collection; (3) have
a functional graft; (4) be in stable medical condition; and
(5) regularly follow up at the study unit. According to the
data provided from the study site, 445 patients had received
kidney transplants from 1981 to 1998. Of these patients,
140 fit the inclusion criteria. A total of 88 patients were
interviewed during the data collection period (November
2009 to September 2010), yielding a response rate of 62.9%.
The reasons for the exclusion of 52 patients were did not
return to the clinic, changed follow‑up hospital, or had
not returned the questionnaire after being reminded. We
compared the basic demographic characteristics of partici‑
pants and non‑participants, and the data revealed that there
were no significant differences in average of age (years)
(49 vs. 50, p = 0.56), gender (number of male) (40 vs. 27,
p = 0.57), mean serum creatinine level (mg/dl)(1.49 vs. 1.36,
p = 0.19), or average years after transplantation (14.4 vs.
14.7, p = 0.64) between these two groups.

From November 2009 to September 2010, patients who
met the inclusion criteria during the outpatient visit were in‑
vited to participate in this study. If they agreed to participate,
then their written consent was obtained. A self‑administered
questionnaire was given and was returned immediately when
the patient finished answering the questionnaire. A stamped
envelope was provided if the patient wanted to finish the
questionnaire at home. Clinical data were retrieved from
participants’ medical records, with their and the study site’s
permission.

Ethical considerations
The study was approved by the research ethics commit‑
tee of the study site (Institutional Review Board, 98‑1465B).
Prior to the study, the patients were informed of the purpose
of the research. Participants were assured of their right of
refusal to participate or to withdraw from the study at any
stage. The participants’ names were removed from the data.

Study variables and measure
HRQOL was measured by the MOS SF‑36, Taiwan
version, which was developed to measure physical and
mental health as well as general well‑being. [11,19,20] The
36‑item instrument consists of eight aggregate scales: Physi‑
cal functioning (PF), role‑physical (RP), bodily pain (BP),
vitality (VT), general perception of health (GH), social func‑
tioning (SF), role‑emotional (RE), and mental health (MH).
This scale has mainly been used to assess HRQOL in KT
patients.[9] The possible range of scores for each subscale is
0 to 100. Higher scores indicate better HRQOL. The Cron‑
bach’s a for internal consistency reliability for each of the
eight subscales in this study was .65‑.90. The demographic
and treatment‑related data were collected by a questionnaire
that concerned demographic data, diabetes mellitus (DM),
hypertension, serum creatinine level, immune‑suppressant
regimens, former and current employment status, and social
activity after transplantation.

Data analysis
Statistical analyses were performed with SPSS sta‑
tistical software, Version 17.0 (SPSS, Inc., Chicago, IL).
Descriptive statistics (e.g., means, standard deviations,
frequencies, percentages) were used to describe the demo‑
graphic characteristics, disease‑related factors, and HRQOL.
Independent‑sample t‑tests were used to determine differ‑
ences in HRQOL based on demographic data. Pearson cor‑
relations were used to analyze the relationship between the
study variables. One sample t ‑test was used to compare the
HRQOL between this study finding and the general popula‑
tion. The multiple linear regression plus forced enter method
was used to examine the influential factor of HRQOL.

RESULTS
A total of 88 patients (40 males and 48 females) were
included in this study. The mean years after transplanta‑
tion was 14.48 (SD = 3.9). The mean ages at operation
and at the time of the study were 34.6 (SD = 11.0) and
49.1 (SD = 10.5), respectively. The mean serum creatinine
level was 1.49 (mg/dl), which indicated that patients had
stable renal function. Most participants (n = 78, 95.1%)
received a deceased kidney transplantation. Most of the pa‑
tients were employed at the time of data collection (n = 57,
64.8%). Basic demographic data are shown in Table 1.
A total of 12 (13.6%) patients had DM, and
45 (51.7%) had hypertension and needed medication
[Table 1]. The most common daily recreational activities
were watching television (63.2%), sightseeing (47.1%),
and hiking (34.5%) (not shown in the Table). As seen in
Table 2, the immunosuppressive therapy was as follows: (1)
CNI‑based double (n = 27, 31.1%), with 19 cyclosporine
and 8 tacrolimus; (2) single regimens (n = 14), with 6 cy‑
closporine, 2 tacrolimus, 3 mycophenolate mofetil, 2 siro‑
limus, and 1 steroid; (3) CNI‑triple (n = 20), with 11 cyclo‑
sporine and 9 tacrolimus; (4) CNI‑quadruple (n = 7), with 3
cyclosporine and 4 tacrolimus; and (5) CNI‑free (n = 20).
In regard to medication adherence, 33 patients reported
that they had adhered, and the other 55 patients (63.2%)
Biomed J Vol. 36 No. 5
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reported that they had forgotten to take their medication.
The results showed that the mean scores of the eight
HRQOL subscales ranged from 59.4 ± 21.6 to 82.5 ± 19.1.
The scores’ high‑to‑low sequence was as follows: BP, PF,
Table 1: Demographic data as seen in the study (N=88)
Age
Age at KT
Years after KT
Creatinine
Social activity
Gender
Religion (n=86)
Marital status
Education

Job status
Job type (n=56)

Unemployed

Method (n=82)
Adherence
DM
Hypertension

Category

n

Male
Female
No
Yes
No
Yes
Elementary School
Junior High School
High School
College
University
Graduated University
No
Yes
Officer
Worker
Business
Farmer
Service
Free
No work pre‑operation
Retired
Student
Housework
Living
Cadaver
No
Yes
Yes
No
Yes
No

40
48
25
61
22
66
13
12
35
10
16
2
31
57
10
13
9
2
18
4
7
12
2
10
4
78
55
33
12
76
45
43

%

Mean

SD

49.1
34.6
14.8
1.5
3.8

10.5
11.0
3.9
0.8
1.8

45.5
54.5
29.1
70.9
25.0
75.0
14.8
13.6
39.8
11.4
18.2
2.3
35.2
64.8
11.4
14.8
10.2
2.3
20.5
4.5
22.6
38.7
6.4
32.3
4.9
95.1
63.2
36.8
13.7
86.3
51.1
48.9

Abbreviations: SD: Standard deviation; KT: Kidney transplant;
DM: Diabetes mellitus

Table 2: Current immunosuppressant regimen as seen in the study
Item

n

%

Single
CNI‑based double
CNI‑based triple
CNI‑based quadruple
CNI‑free

14
27
20
7
20

15.9
30.7
22.7
8.0
22.7
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Item

SF, RE, MH, RP, VT, and GH (82.5 ± 19.1, 80.2 ± 21.0,
76.5 ± 18.5, 70.0 ± 40.4, 68.4 ± 16.9, 67.9 ± 40.2, 61.4 ± 17.1
and 59.4 ± 21.6, respectively). The BP subscale had the
highest mean score, which indicated that patients were not
affected by pain‑related distress. The mean score of GH was
the lowest, which indicates that patients perceived limita‑
tions in their health functioning [Table 3 and Figure 1].
We used the results of the Tseng, Lu, and Tsai (2001)
national health database study for comparison purposes.[19]
In Tseng et al.’s study, 17,515 healthy Taiwanese males
and females, age 12 and above, served as participants.
The data showed that the mean scores of eight subscales
of the total sample ranged from 68.2 to 92.2. The PF sub‑
scale had the highest score and the VT subscale the lowest
[Table 3 and Figure 1]. A one‑sample t‑test was used to
compare the differences between the findings of our study
and for the general population (Tseng et al.’s study).
Our long‑term KT patients, in comparison to the
general population, had significantly lower mean scores
on seven subscales: PF (80.2 vs. 92.2), RP (67.9 vs. 83.6),
GH (59.4 vs. 69.2), VT (61.4 vs. 68.2), SF (76.5 vs. 86.8),
RE (70.0 vs. 79.4) and MH (68.4 vs. 73.0). This indicates
that the HRQOL of long‑term KT patients was poorer
than that of the general population. Mean scores on the
remaining subscale, BP, were similar to those of the general
population (82.5 vs. 84.8) [Table 3]. Female long‑term KT
recipients had significant lower mean scores for PF (76.2 vs.
90.5), RP (67.7 vs. 80.9), GH (58.5 vs. 67.0), VT (58.7 vs.
65.6), and SF (77.3 vs. 85.7) than did females in the general
population. This indicates that female long‑term KT recipi‑
ents had mean scores on the BP, RE, and MH subscales that
were comparable to those of the general female population.
Additionally, males had significantly lower mean scores
on the five subscales of PF, RP, GH, VT, and SF. These
data indicated that, whether female or male, long‑term KT
recipients experience more limited well‑being in terms of
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Figure 1: The mean score of quality of life subscales as seen in the
study.
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physical functioning, role functioning, health perceptions,
vitality and social functioning [Table 4].
In terms of age‑related comparisons, our study had very
few participants in the age ranges of 12‑17, 18‑24, 25‑34, and
65 years and older. Thus, we focused on three age groups:
35‑44, 45‑54, and 55‑64 years, as shown in Table 5. There
was no significant difference between the two groups except
for the mean score on RE (95.5 vs. 82.2); our sample had
significantly higher scores on RE than did the general popu‑
lation in the 35‑44 age group. This indicates that long‑term
KT recipients in this age group have a HRQOL that is
comparable to that of the general population. Patients in the
45‑54 age group had lower mean scores on the PF (81.7 vs.
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92.4) and SF (80.5 vs. 88.1), as compared to the general
population. Patients in the 55‑54 age group not only had
lower mean scores on the PF (71.2 vs. 84.5) and SF (67.5 vs.
84.3) but also had lower scores on the RP (50.0 vs. 72.8) and
RE (50.6 vs. 78.6) subscales. As shown in Table 5, HRQOL
seems to decrease as age increases in both groups. In ad‑
dition, the differences between long‑term KT patients and
the general population became more pronounced as both
populations increased in age.
Pearson correlations and independent‑sample t‑tests
were used to examine the relationships among study
variables and the HRQOL. The results showed that age
was negatively correlated with scores on the PF, RP, and

Table 3: Score on the medical outcome survey quality of life scale
PF
The GP
(n=17515)
Long‑term
KT (n=88)

RP

BP

GH

VT

SF

RE

MH

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

92.2±
16.1
80.2±
21.0

0.00**

83.6±
33.2
67.9±
40.2

0.00**

84.8±
19.4
82.5±
19.1

0.28

69.2±
21.2
59.4±
21.6

0.00**

68.2±
18.6
61.4±
17.1

0.00**

86.8±
17.1
76.5±
18.5

0.00**

79.4±
36.7
70.0±
40.4

0.03*

73.0±
16.5
68.4±
16.9

0.01*

Abbreviations: PF: Physical function; RP: Role‑physical; BP: Bodily pain; GH: General health perception; VT: Vitality; SF: Social function;
RE: Role‑emotional; MH: Mental health; M±SD: Mean±standard deviation; *p<0.05; **p<0.01

Table 4: The health related quality of life of long‑term kidney transplantation recipients and general population by gender
Gender Group
Female GP
(n=8844)
Long KT
(n=48)
Male
GP
(n=8651)
Long KT
(n=40)

PF

RP

BP

GH

VT

SF

RE

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

90.5±
17.3
76.2±
25.1
93.9±
14.6
85.1±
13.4

0.00**

80.9±
35.3
67.7±
40.2
86.4±
30.7
68.1±
0.8

0.03*

82.1±
20.3
80.3±
20.0
87.9±
18.0
85.2±
17.8

0.54

67.0±
21.9
58.5±
23.4
71.5±
20.2
60.5±
19.5

0.02*

65.6±
19.2
58.7±
18.2
70.9±
17.9
64.6±
15.3

0.01*

85.7±
17.4
77.3±
19.4
87.8±
16.5
75.6±
17.6

0.01*

77.5±
37.3
69.4±
42.8
81.2±
34.6
70.8±
37.8

0.00**

0.01*

0.36

0.01*

0.01*

0.00**

MH
p

M±D

p

0.19 70.9± 0.13
16.8
66.9±
18.0
0.09 75.0± 0.06
15.9
70.2±
15.5

Abbreviations: PF: Physical function; RP: Role‑physical; BP: Bodily pain; GH: General health perception; VT: Vitality; SF: Social function;
RE: Role‑emotional; MH: Mental health; *p<0.05; **p<0.01

Table 5: The health related quality of life of long‑term kidney transplantation recipients and general population in three age groups
Age Gp
(Years)

Group

35‑44

GP
(n=3500)
Long KT
(n=15)
GP
(n=2866)
Long KT
(n=34)
GP
(n=1663)
Long KT
(n=25)

45‑54

55‑64

PF

BP

RP

GH

VT

RE

SF

MH

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

M±SD

p

95.5±
10.5
91.3±
15.1
92.4±
13.6
81.7±
18.3
85.4±
19.1
71.2±
27.4

0.31

87.6±
29.9
91.6±
26.1
83.8±
32.7
72.0±
38.3
72.8±
40.5
50.0±
44.4

0.55

85.5±
18.2
91.2±
9.6
83.8±
19.7
81.9±
20.8
79.2±
21.7
77.7±
21.9

0.05

70.9±
19.9
67.6±
20.2
66.6±
21.2
62.7±
19.8
59.5±
22.5
54.4±
24.8

0.55

68.8±
18.2
63.3±
19.2
68.1±
18.9
64.1±
17.4
63.8±
20.3
58.4±
16.6

0.29

88.2±
15.4
82.5±
14.7
88.1±
16.1
80.5±
16.6
84.3±
19.2
67.5±
21.3

0.16

82.2±
33.9
95.5±
17.2
82.3±
34.0
76.4±
37.1
78.6±
37.9
50.6±
46.2

0.01*

73.5±
16.4
68.5±
18.7
74.0±
17.5
70.4±
17.6
71.6±
18.0
67.2±
17.7

0.32

0.01*

0.02*

0.08

0.02*

0.60

0.74

0.27

0.32

0.19

0.02

0.01*

0.01*

0.36

0.01*

0.25

0.23

Abbreviations: PF: Physical function; RP: Role‑physical; BP: Bodily pain; GH: General health perception; VT: Vitality; SF: Social function;
RE: Role‑emotional; MH: Mental health; *p<0.05
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BP subscales (r = ‑0.25, p = 0.021; r = ‑0.21, p = 0.047;
r = ‑0.22, p = 0.04, respectively). The serum creatinine data
were negatively correlated with scores on the RP, GH, and
SF subscales (r = ‑0.28, p = 0.009; r = ‑0.26, p = 0.019;
r = ‑0.33, p = 0.002, respectively). Female patients had a
lower mean score on the PF than did male patients (76.2 vs.
85.1, p = 0.038). Comparing to unemployed patients, pa‑
tients who were employed had better mean scores on the
PF (83.7 vs. 73.8, p = 0.034), RP (76.3 vs. 52.4, p = 0.013),
GH (63.6 vs. 51.6, p = 0.012), RE (78.3 vs. 54.8, p = 0.016),
and MH subscales (71.6 vs. 63.3, p = 0.039). Patients with
or without DM and hypertension did not differ in terms of
HRQOL. Marital status and religious belief also were not
related to HRQOL. The results are shown in Tables 6 and 7.
To examine the influential factor of HRQOL, the in‑
dependent variables that were significantly correlated with
HRQOL were entered into the multiple regression model.
The significant level was set at 0.05. The issue of multicol‑
linearity was examined and assured. The results of regression
were shown in Table 8. Age had negative influence on the

PF (beta = ‑0.28), RP (beta = ‑0.25), BP (beta = ‑0.28),
and RE (beta = ‑0.21) subscale respectively. It indicated
that with age increasing the four subscales of HRQOL will
decrease. Serum creatinine also had negative influence on
the RP (beta = ‑0.25), BP (beta = ‑0.21), GH (beta = ‑0.23),
and SF (beta = ‑0.33) subscales. While employed patients
had better score of RP (beta = 0.20), GH (beta = 0.22),
RE (beta = 0.23), and MH (beta = 0.24) subscales, male
recipients had better PF (beta = 0.27) subscale. However,
no influential factors were found to associate with the VT
subscale. The results were shown in the Table 8.
In summary, the HRQOL of long‑term KT patients is
poorer than that of the general population, except in regard
to bodily pain (BP subscale). In terms of gender, male
long‑term KT patients had poorer HRQOL than did the
female recipients. Older long‑term KT patients also did not
have a HRQOL comparable to that of their peers in the gen‑
eral population. Finally, recipients with poorer graft function
and who were unemployed also had poorer HRQOL.

DISCUSSION
Table 6: Correlations of age, creatinine, and the eight subscales
of health related quality of life (n=88)
PF

RP

BP

GH

VT

SF

RE

MH

Age
–0.25* –0.21* –0.22* –0.10 –0.05 –0.18 –0.16 0.05
Creatinine –0.16 –0.28* –0.21 –0.26* –0.10 –0.33** –0.19 –0.19
Abbreviations: PF: Physical function; RP: Role‑physical; BP: Bodily
pain; GH: General health perception; VT: Vitality; SF: Social function;
RE: Role‑emotional; MH: Mental health; *p<0.05; **p<0.01

Our study participants had the highest mean scores for
the BP subscale, which indicated that their HRQOL was not
affected by their perception of pain, while the lowest scores
were seen on the GH subscale. These findings were similar
to those of Neipp et al. The major difference was seen in
scores on the BP subscale. Our finding revealed that patients
felt most satisfied about their not being in pain. The may be

Table 7: Differences in the eight subscales of health related quality of life for demographic factors and morbidity
Variable
Job
No (n=31)
Yes (n=57)
Gender
Female (n=48)
Male (n=40)
Marital
No (n=22)
Yes (n=66)
Religion
No (n=27)
Yes (n=61)
DM
No (n=76)
Yes (n=12)
HT
No (n=43)
Yes (n=45)

PF

RP

BP

GH

VT

SF

RE

MH

M±SD

M±SD

M±SD

M±SD

M±SD

M±SD

M±SD

M±SD

73.8±24.7*
83.7±17.9

52.4±44.4*
76.3±35.4

79.8±18.6
84.0±19.4

51.6±22.8*
63.6±19.9

56.9±18.3
63.8±16.1

75.0±20.1
77.4±17.7

54.8±45.9*
78.3±34.7

63.3±19.2*
71.6±15.0

76.2±25.1*
85.1±13.4

67.7±40.2
68.1±40.8

80.3±20.0
85.2±17.8

58.5±23.4
60.5±19.5

58.7±18.2
64.6±15.3

77.3±19.4
75.6±17.6

69.4±42.8
70.8±37.8

66.9±18.0
70.2±15.5

81.5±20.8
79.8±21.2

63.6±42.7
69.3±39.6

85.7±16.2
81.5±20.0

61.8±22.4
58.6±21.5

60.4±18.9
61.7±16.6

77.8±16.7
76.1±19.2

77.2±36.2
67.6±41.7

68.1±19.3
68.4±16.2

85.4±18.8
79.0±21.4

62.0±41.5
70.9±39.3

84.9±21.3
81.2±18.2

58.5±20.3
60.7±21.9

64.0±17.0
61.2±16.6

75.5±16.3
77.4±19.4

66.6±44.0
71.5±39.3

67.6±19.4
69.6±14.7

81.7±17.7
71.2±17.9

68.0±39.3
66.6±49.2

81.9±19.9
85.8±14.5

59.7±20.6
55.8±28.4

61.0±16.4
62.5±22.2

76.3±18.3
77.0±21.2

72.0±39.5
61.1±46.7

67.8±17.3
71.6±15.6

83.5±14.9
77.2±25.3

66.0±40.5
69.4±40.9

81.1±19.6
83.7±19.0

61.8±24.0
56.8±19.2

64.4±18.3
58.3±15.6

77.0±20.0
75.8±17.3

69.0±41.9
71.8±39.5

68.5±17.4
68.2±16.8

Abbreviations: PF: Physical function; RP: Role‑physical; BP: Bodily pain; GH: General health perception; VT: Vitality; SF: Social function;
RE: Role‑emotional; MH: Mental health; *p<0.05
Biomed J Vol. 36 No. 5
September - October 2013

Tsui‑Yuan Wei, et al.
HRQOL of long‑term KT recipients

249

Table 8: Influential factors of the eight subscales of health related quality of life (n=88)
Variable
Age
creatinine
Job (1=yes)
Gender (1=men)
Adjusted R2
F
p

PF

RP

BP

GH

VT

SF

RE

MH

beta, p

beta, p

beta, p

beta, p

beta, p

beta, p

beta, p

beta, p

–0.28, 0.01*
–0.15, 0.14
0.13, 0.21
0.27, 0.01**
0.15
4.64
0.002**

–0.25, 0.02*
–0.25, 0.01*
0.20, 0.05*
0.07, 0.46
0.17
5.38
0.001**

–0.28, 0.01*
–0.21, 0.05*
–0.01, 0.90
0.19, 0.07
0.09
3.14
0.02*

–0.03, 0.74
–0.23, 0.04*
0.22, 0.05*
0.03, 0.75
0.07
2.74
0.03*

–0.02, 0.86
–0.08, 0.43
0.16, 0.16
0.16, 0.15
0.01
1.38
0.24

–0.16, 0.14
–0.33, 0.003**
–0.03, 0.75
–0.02, 0.80
0.09
3.09
0.20*

–0.21, 0.05*
–0.15, 0.13
0.23, 0.03*
0.07, 0.45
0.12
3.89
0.006**

0.08, 0.46
–0.16, 0.13
0.24, 0.02*
0.10, 0.32
0.06
2.45
0.05*

Abbreviations: PF: Physical function; RP: Role‑physical; BP: Bodily pain; GH: General health perception; VT: Vitality; SF: Social function;
RE: Role‑emotional; MH: Mental health; *p<0.05; **p<0.01

because our study participants were younger than those in
the Neipp et al., study (mean age 49 vs. 55 years). Younger
individuals may experience or report less pain prevalence
or a lower severity of pain.[16]
Our results also showed that long‑term KT patients had
poorer scores on all of the subscales except the BP subscale,
as compared to the scores of the general Taiwanese popu‑
lation. These findings partially supported those of Neipp
et al.[16] They found that mean scores on four subscales,
PF, BP, GH, and VT, were poorer than the scores of the
general U.S. population. As noted, our findings for the BP
subscale were different from those in Neipp et al.’s study.
The different characteristics of study populations may have
caused these differences. Therefore, when we consider dif‑
ferences in HRQOL among studies, we should look at each
of the domains of HRQOL rather than the global score for
HRQOL. In summary, the results of both our study and of
Neipp et al.’s revealed that there was a need for the improve‑
ment of HRQOL in the physical, psychological, and social
adjustment domains for long‑term KT patients.
The results also suggest that, when comparing HRQOL
between the general population and long‑term KT patients,
one should consider gender and age. The results showed
that, when gender was considered, the mean scores for KT
patients on the PF, RP, GH, VT, and SF subscales were
significantly lower than those of the general population. In
Tseng et al.’s study, the data for the general healthy male
population indicated that they had a higher HRQOL than
did male KT patients.[19] Thus, there were clear differences
in HRQOL between male long‑term kidney transplantation
patients and males in the general healthy population. Cor‑
rnella et al., also found that male KT recipients reported
more limitations, as compared with the general male healthy
population, for the subscales of SF, BP, VT and GH.[18]
Patients who received kidney transplantation more than
10 years prior and who were in the age group of 55‑64 years
scored lower on the four subscales PF, RP, SF, and RE than
did the same age group of the general healthy population.
These lower scores were due to the impact of physical
functioning and emotional stress on role performance and

social function. These results support those of a previous
study that investigated HRQOL among KT patients who
received a kidney at 60 years old or above. The results on
the MOS SF‑36 showed that patients older than 60 years had
poorer social function, more pain perception, poorer health
perception, and poorer vitality as compared to the general
population.[18] This may be due to the fact that, although
physical functioning may improve after kidney transplan‑
tation, the subjective perception of HRQOL remained the
same or even poorer because the patients might still have
been affected by another chronic illness.[18]
Patients in the age group of 35‑44 years had scores that
were similar to those in the same age group in the general
healthy population. The reason may be that the improvement
of physical functioning may be more noticeable in younger
patients, which then may result in a smaller gap between KT
patients and general population. This result also provides
justification for transplantation to be undertaken in young
ESRD patients as a means to effectively improve HRQOL.
The prevalence rate of DM in our study was 15%,
which is similar to that of other studies.[15,17,21] DM is a major
morbidity after kidney transplantation and, as such, warrants
attention. Hypertension also is a common morbidity after
kidney transplantation. The prevalence of hypertension
in this study was 51.7%, which is similar to that found in
other studies.[22] Nevertheless, DM and hypertension did
not show a significant influence on HRQOL. This result
differs from that of previous studies that show that patients
with DM or hypertension will have poor HRQOL.[16,17]
DM and hypertension are often correlated with high‑dose
immune‑suppressant treatment, steroid treatment, or patient
age. Moreover, our study did not collect data on the sever‑
ity of these diseases. If the severity was low, the diseases
may not have had a significant impact on the subjective
perception of HRQOL. This is another area that warrants
further study.
Nearly 60% of our sample was employed, a percent‑
age that is higher than seen in the previous research. In the
Neipp et al., study, only 29% of patients were employed.[16]
Raiz and Monroe also found that only 50% of 411 kidney
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transplant recipients were employed after transplantation.[23]
In addition, van der Mei et al., in a systemic review, found
the rate of employment of kidney transplantation patients
to range from 18‑82% (each study had different definition
of employment).[24] However, the latter two studies did
not focus on long‑term KT patients. This may be because
patients with a long‑term functional graft and stable health
condition have the energy needed for employment. This
argument will need to be further investigated, however. Our
study also found that employed patients had better HRQOL,
particularly in terms of physical and role functioning, than
did unemployed patients.[13,16,25] However, the association
between employment and PF subscale was not significant
statistically in multivariate analysis. The ability to work is
a major aspect of HRQOL, as it can indicate one’s ability
to fulfill role functions and demands, leading to an increase
in one’s self‑esteem. Moreover, employment provided
resources for economic support and social networks.[13,16]
The majority of study participants received a deceased
donor transplantation. This was due to the time that the
kidney transplantation was performed. The first kidney
transplantation patient of the study site received a kidney
in 1981.[26] The number of living donor kidney transplanta‑
tions has not increased since then. Deceased organs were
the major source for kidney transplantations from the 1980s
through the 1990s.
Van der Mei et al., found that recreation, leisure activity,
and unpaid work can increase the social participation of kid‑
ney transplantation patients. Thus, these activities have been
suggested by van der Mei et al., to be included as indicators
of social function recovery.[27] The major type of recreation
for our participants was static recreation, e.g., watching
television. Some patients, however, reported traveling and
hiking as recreational activities. Gordon et al., who studied
88 kidney transplantation patients, also found that the pa‑
tients tend to engage in more static activity after receiving
a transplant.[28] This may be due to a decrease in exercise
endurance and muscle strength.
Adherence to the immune‑suppressant regimen was
most important to graft patient survival.[29,30] However,
nearly 60% of our participants reported forgetting to take
their medication. This was higher than what was seen in a
meta‑study that showed a non‑adherence rate of 35.6% in
kidney transplant recipients.[30] In the present study, non‑ad‑
herence may have been overestimated because all that was
asked was whether patients forgot to take their medication.
In addition, previous research has shown that forgetting is a
major factor in regard to medication non‑adherence.[31] The
problem may be caused by poor memory or interference
from daily trivial matters rather than from patient intent to
non‑adhere.
Biomed J Vol. 36 No. 5
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CONCLUSIONS
Using the MOS SF‑36, we found the HRQOL of kid‑
ney transplantation patients to be moderate. Well‑being, in
terms of the physical domain, was good, but patients had
a perception of generally poor health. The mean scores for
HRQOL of long‑term KT patients were poorer than those of
the general population, except for scores on the BP subscale.
The difference in HRQOL was greater in older patients as
compared with the general population. Age, gender, serum
creatinine level, and employment status also had a significant
relationship with HRQOL.
The results suggest that healthcare professionals should
continue to improve the health status of KT patients. This will
not only increase their physical well‑being but also can miti‑
gate the limitations of role functions and then can increase
the physical domain of HRQOL. Notably, the social function
domain of HRQOL among KT patients has not received suf‑
ficient attention. Healthcare professionals should work with
professionals in other disciplines such as vocational reha‑
bilitation to develop programs for vocational training, social
activities, and volunteer participation to improve patients’
social functioning domain of HRQOL. The skills needed for
psychological and emotional adjustment, along with those
for self‑care, should be included in the post‑transplantation
education protocol as a means to help patients to cope with
negative feeling and stress, which will lead to improvement
in the psychological domain of HRQOL.
In the present study, DM and hypertension did not show
a significant impact on HRQOL. These diseases, as related to
KT patients, warrant further research. It is useful to continue
monitoring the extent and the impact of DM and hypertension
among KT patients. Employed patients had better HRQOL
than did unemployed patients, and employment was an
indicator of social function. Thus, KT patients should be
encouraged to keep their jobs or to return to the workforce.

Limitations
Although the response rate was over 60%, and the
analysis indicated that the sample was fairly representa‑
tive of the all kidney transplantation patients in the study
unit, the generalizability of the results is limited due to the
small sample, and its being drawn from only one study site.
A larger‑scale study is recommended to gather more data
on long‑term kidney transplantation patients’ HRQOL. This
study used a cross‑sectional design, so it could not show the
trajectory of change in HRQOL. As such, a longitudinal
study is recommended.
Our study asked long‑term KT patients only whether
they forgot to take their medication. Although it was not the
main purpose of this study, this method was used simply
to reveal the full context of medication non‑adherence.

Tsui‑Yuan Wei, et al.
HRQOL of long‑term KT recipients

Multiple methods that include serum drug level monitoring
and electronic monitoring are suggested for future study as
a means to investigate the relationship between medication
adherence and HRQOL in long‑term KT patients.

REFERENCES
1.

2.

SRST. OPTN/SRTR 2010 annual report: One year adjusted patient
survival by organ and year of transplant, 1999‑2008. Available from:
www.srtr.org/annual report. [Last retrieved on 2012 June 22].
National Health Insurance. 1997‑2007 the survive rate of four
solid organ transplantation in different hospital. Available from:
http://www.nhi.gov.tw/resource/webdata.asp. [Last retrieved on
2012 May 30].

3.

Keown P. Improving quality of life ‑the new target for transplantation.
Transplantation 2001;72:67‑74.

4.

Karam VH, Gasquet I, Delvart V, Hiesse C, Dorent R, Danet C,
et al. Quality of life in adult survivors beyond 10 years after
liver, kidney, and heart transplantation. Transplantation
2003;76:1699‑704.

5.

Delclaux C, Morel D, Fernandez P, Merville P, Deminiere C,
Potaux L. Long‑term (> or = 20 yr) status of 14 cadaveric kidney
transplant recipients. Clin Transplant 2001;15:199‑207.

6.

Eady RA. Survival is not enough: Reflections of a long‑term renal
patient. J Nephrol 2008;21:3‑6.

7.

Burra P, De Bona M. Quality of life following organ transplantation.
Transpl Int 2007;20:397‑409.

8.

Butt Z, Yount SE, Caicedo JC, Abecassis MM, Cella D. Quality of
life assessment in renal transplant: Review and future direction. Clin
Transplant 2008;22:292‑303.

9.

Jay CL, Butt Z, Ladner DP, Skaro AI, Abecassis MM. A review of
quality of life instruments used in liver transplantation. J Hepatol
2009;51:949‑59.

10. Liu H, Feurer ID, Dwyer K, Shaffer D, Pinson CW. Effects of clinical
factors on psychosocial variables in renal transplant recipients. J Adv
Nurs 2009;65:2585‑96.
11. Ware JE, Kosinski M. SF‑36 physical and mental health summary
scales: A manual for users of version 1, 2nd ed. Lincoln, Rhode Island:
Quality Metric Incorporated; 2005.
12. Weng LC, Dai YT, Huang HL, Chiang YJ. Self‑efficacy, self‑care
behaviors and quality of life of kidney transplant recipients. J Adv
Nurs 2010;66:828‑38.
13. van der Mei SF, Kuiper D, Groothoff JW, van den Heuvel WJ,
van Son WJ, Brouwer S. Long‑term health and work outcomes or
renal transplantation and patterns of work status during the end‑stage
renal disease trajectory. J Occup Rehabil 2011;21:325‑34.
14. Maglakelidze N, Pantsulaia T, Tchokhonelidze I, Managadze L,
Chkhotua A. Assessment of health‑related quality of life in
renal transplant recipients and dialysis patients. Transplant Proc
2011;43:376‑9.

251

16. Neipp M, Karavul B, Jackobs S, Vilsendorf A, Richter N, Becker T,
et al. Quality of life in adult transplant recipients more than 15 years
after kidney transplantation. Transplantation 2006;81:1640‑4.
17. Hur KY, Kim MS, Kim YS, Kang ES, Nam JH, Kim SH, et al. Risk
factors associated with onset and progression of posttransplantation
diabetes in renal allograft recipients. Diabetes Care 2007;30:609‑15.
18. Cornella C, Brustia M, Lazzarich E, Cofano F, Ceruso A, Barbe MC,
et al. Quality of life in renal transplant patients over 60 years of age.
Transplant Proc 2008;40:1865‑6.
19. Tseng HM, Lu JF, Tsai YJ. Assessment of health‑related quality of
life in Taiwan (II): Norming and validation of SF‑36 Taiwan version.
Taiwan J Publ Health 2003;22:512‑8.
20. Lu JF, Tseng HM, Tsai YJ. Assessment of health‑related quality of
life in Taiwan (I): Development and psychometric testing of SF‑36
taiwan Version. Taiwan J Publ Health 2003;22:501‑11.
21. Shah T, Kasavi A, Huang E, Hayashi R, Young B, Cho YW, et al.
Risk factors for development of new‑onset diabetes mellitus after
kidney transplantation. Transplantation 2006;82:1673‑6.
22. Banas MC, Banas B, Orth SR, Langer V, Reinhold SW, Weingart C,
et al. Traditional and nontraditional cardiovascular risk factors
and estimated risk for coronary artery disease in renal transplant
recipients: A single‑center experience. Nephron 2011;119:227‑35.
23. Raiz L, Monroe J. Employment post‑transplant: A biopsychosocial
analysis. Soc Work Health Care 2007;45:19‑37.
24. van der Mei SF, Krol B, van Son WJ, de Jong PE, Groothoff JW,
van den Heuvel WJ. Social participation and employment status
after kidney transplantation: A systematic review. Qual Life Res
2006;15:979‑94.
25. Petersen E, Baird BC, Barenbaum LL, Leviatov A, Koford JK,
Shihab F, Goldfarb‑Rumyantzev AS. The impact of employment
status on recipient and renal allograft survival. Clin Transplant
2008;22:428‑38.
26. Chang Gung Transplantation Institute. The introduction of
transplantation institute. Available from: http://www.cgti.org.
tw. [Last retrieved on 2012 June 22].
27. van der Mei SF, van Sonderen EL, van Son WJ, de Jong PE,
Groothoff JW, van den Heuvel WJ. Social participation after
successful kidney transplantation. Disabil Rehabil 2007;29:473‑83.
28. Gordon EJ, Prohaska TR, Gallant MP, Sehgal AR, Strogatz D,
Conti D, et al. Prevalence and determinants of physical activity
and fluid intake in kidney transplant recipients. Clin Transplant
2010;24:69‑81.
29. Fine RN, Becker Y, De Geest S, Eisen H, Ettenger R, Evans R,
et al. Nonadherence consensus conference summary report. Am J
Transplant 2009;9:35‑41.
30. Dew MA, DiMartini AF, De Vito Dabbs A, Myaskovsky L, Steel J,
Unruh M, et al. Rates and risk factors for nonadherence to the medical
regimen after adult solid organ transplantation. Transplantation
2007;83:858‑73.
31. Orr A, Orr D, Willis S, Holmes M, Britton P. Patient perceptions
of factors influencing adherence to medication following kidney
transplant. Psychol Health Med 2007;12:509‑17.

15. Molnar‑Varga M, Molnar MZ, Szeifert L, Kovacs AZ, Kelemen A,
Becze A, et al. Health‑related quality of life and clinical outcomes
in kidney transplant recipients. Am J Kidney Dis 2011;58:444‑52.

Biomed J Vol. 36 No. 5
September - October 2013

