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Abstract: Objective: To explore the feasibility of the Chinese version of Kidney Transplant Questionnaire (KTQ) by 
evaluating the health-related quality of life (HRQoL) in Chinese recipients of living donor kidney transplantation. 
Methods: The English version of KTQ was translated into Chinese and underwent cultural adaptation to obtain the 
Chinese version of KTQ. HRQoL of 136 Chinese recipients of living donor kidney transplantation that met the inclu-
sion criteria were evaluated to assess the validity and reliability of the questionnaire. Results: One hundred and 
thirty-six recipients (98 males and 38 females) of living donor kidney transplantation were included. The mean age 
of the recipients was 43.91 years. For each dimension of the questionnaire, the Cronbach’s alpha coefficient was 
0.7-0.9, test-retest reliability coefficient ≥0.7, goodness of fit index (GFI) >0.9, and comparative fitness index (CFI) 
>0.9. Conclusion: The validity and reliability of the Chinese version of KTQ is similar to the English version, suggest-
ing that the Chinese version of KTQ could be applied as a disease-specific questionnaire to evaluate the HRQoL of 
the recipients of living donor kidney transplantation in China.

Keywords: Living donor kidney transplantation, kidney transplantation questionnaire, cross cultural adaptation, 
Chinese

Introduction

Chronic renal failure (CRF) is a life-threatening 
disease. The incidence of CRF is increasing by 
about 8% per year in recent years. Kidney 
transplantation is the one of the most effective 
treatments for patients with end-stage kidney 
disease [1]. However, there is a disproportional 
increase in the number of patients requiring a 
kidney transplant compared to the availability 
of deceased kidney transplantation donors. 
Therefore, recently, there has been a raise in 
the percentage of living donor kidney trans-
plantation [2]. It is estimated that over 0.6 mil-
lion patients have undergone kidney transplan-
tation in the USA from January 1988 to Febru- 
ary 2015 and 0.13 million of them were living 
donor kidney transplants [3]. In China, living 
donor kidney transplantation accounts for a 

substantial proportion. It is estimated that 
about 16000 patients underwent living donor 
kidney transplantation till March 3, 2015 in 
China [4]. Kidney transplantation could effec-
tively improve the survival of recipients [5], 

which is more pronounced in recipients under-
going living donor kidney transplantation [6]. In 
addition, the renal function is better in living 
donor kidney transplantation than in deceased 
donor kidney transplantation, especially in the 
first year after the operation, which allows the 
recipients to resume routine activities better 
[7].

Health related quality of life (HRQoL) has been 
increasingly recognized as an important medi-
cal outcome in patients with CRF. Previous 
studies have suggested that assessing HRQoL 
is of great importance for the following reasons: 
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1) improve the process of making clinical deci-
sions; 2) improve the determination of the effi-
cacy of medical intervention; 3) evaluate the 
quality of care; 4) estimate the health care 
need of the general population; and 5) better 
understand the causes and consequences of 
the differences in health [8]. However, there are 
no validated measures to specifically assess 
HRQoL for Chinese recipients of living donor 
kidney transplantation to date.

Kidney Disease Quality of Life-Short Form 
Questionnaire (KDQoL-SF) has become one of 
the most widely used HRQoL measures for 
patients with chronic kidney diseases (CKD). 
However, recipients of kidney transplantation 
require life-time administration of immunosup-
pressants, which could affect the quality of life 
and thus make them different from patients 
with late-stage kidney diseases, and therefore, 
KDQoL-SF may not be a direct reflection of the 
HRQoL of the recipients after kidney transplan-
tation. ReTransQol (RTQ) is another tool devel-
oped in 2007 to specifically assess the HRQoL 
of kidney transplantation patients [9]. Although 
the validity and reliability of RTQ has already 
been demonstrated, this tool has not been 
widely applied in clinical practice, and only the 
French version is available to date.

The Kidney Transplant Questionnaire (KTQ) was 
developed by Laupacis et al. to assess the 
quality of life of the recipients after kidney 
transplantation with specified questions from 
several aspects including transplantation-relat-
ed symptoms, treatment efficacies, and other 
issues [10]. This questionnaire has been dem-
onstrated to have good validity and reliability in 
various populations [11, 12]. However, this 
questionnaire has not been administered to a 
Chinese population. Cross-cultural adaptation 
is needed when applying a questionnaire de- 
signed for one population to another popula-
tion [13]. Therefore, the present study aimed to 
perform cross-cultural adaptation for the KTQ, 
assess the validity and reliability of its Chinese 
version, and estimate the feasibility of this tool 
in evaluating the HRQoL of Chinese recipients 
of kidney transplantation.

Materials and methods

Cross-cultural adaptation of the KTQ

The Kidney Transplant Questionnaire devel-
oped by Laupacis et al. [13] has 25 items 

grouped in five dimensions: physical symptoms 
(6 items), uncertainty/fear (5 items), fatigue (4 
items), appearance (4 items), and emotion (6 
items). Each item has a Likert scale with 7 pos-
sible answers. Higher score of each item repre-
sents better health status or less transplanta-
tion-related health issues [13]. Previous stud-
ies have demonstrated the validity and reliabil-
ity of the KTQ (Cronbach’s alpha coefficient and 
internal consistency of 0.60-0.90) [11, 12]. 

The authors of the KTQ were contacted to 
obtain the English version of KTQ, and then the 
Chinese version of KTQ was developed accord-
ing to the cross-cultural adaptation guidelines 
[12, 14]. The processes of development of the 
Chinese version of KTQ were as follows: 1) 
Forward translation: Two postgraduate stu-
dents majoring in nursing were asked to trans-
late all the items of the English version of KTQ 
into Chinese language. Disagreements were 
resolved by discussion. The translation was 
performed according to equivalence principles 
to ensure conceptual equivalence, semantic 
equivalence, technical equivalence, and scalar 
equivalence. 2) Back translation: Two medical 
professors who had never used the KTQ before 
were asked to translate the Chinese version 
into English based on the same equivalence 
principles. The Chinese version and the self-
translated English version KTQs were evaluat-
ed by the translators and investigators, and 
disagreements were resolved by discussion. 3) 
Cross-cultural adaptation: A working group con-
sisted of 2 chief physicians experienced in kid-
ney transplantation, 3 professors of nursing, 
and 15 recipients of kidney transplantation 
performing cross-cultural adaptation of the 
Chinese version of KTQ. Each item of the KTQ 
was discussed among the investigators and the 
working group regarding the presentation and 
understanding of the content to obtain the final 
version of the Chinese KTQ.

SF-36 health survey

The SF-36 Health Survey (SF-36) is a generic 
HRQoL assessment tool for recipients after kid-
ney transplantation [15-17], which includes 36 
items categorized into 8 dimensions (physical 
functioning [10 items], role functioning-physical 
[4 items], bodily pain [2 items], general health 
[6 items], vitality [4 items], social functioning [2 
items], role functioning-emotional [3 items], 
and mental health [5 items]) and two subscales 
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(physical component summary [PCS], and men-
tal component summary [MCS]). The Chinese 
version of SF-36 has been demonstrated to 
have good validity, reliability, and response. 
Higher score of SF-36 indicates better HRQoL 
of the recipients after kidney transplantation 
[18, 19].

Assessing the Chinese KTQ

Recipients: A cross-sectional survey was per-
formed to assess the validity and reliability of 
the Chinese version of KTQ. The inclusion crite-
ria for the recipients were as follows: 1) ≥18 
years of age; 2) were recipients of living donor 
kidney transplantation, and underwent kidney 
transplantation only once; 3) were recipients of 
a normally functioning kidney (free from dialy-
sis); and 4) could read and write. Recipients 
with severe cardiac, cerebral, or pulmonary 
complications or psychiatric disorders were 
excluded. Finally, 145 Chinese versions of KTQ 
were distributed to the living donor kidney 
transplantation recipients in the Follow-Up 
Clinic of the Organ Transplantation Research 
Institute, Chinese Armed Police General Hos- 
pital, China from July 2014 to December 2014. 
One hundred and thirty-six valid questionnaires 
were obtained, while the other 9 recipients did 
not offer valid information. The present study 
was approved by the Ethics Committee of the 
Chinese Armed Police General Hospital, and 
written informed consents were obtained from 
all the patients.

Data collection: The Chinese version of KTQ 
was distributed to eligible recipients by trained 
investigators. The recipients were asked to 
complete the questionnaires within 10 to 15 
minutes after they were invited. The investiga-
tors were allowed to explain any questions to 
the recipients. The questionnaires were retrie- 
ved and cross-checked with the recipients who 
were still available to avoid missing data. In 

Table 1. Demographic characteristics of the recipients in the study (n=136)
Item Category N % Mean (Range) SD
Age 43.91 (64-18) 11.38
Gender Male 98 72.06

Female 38 27.94
Marital status

Married 96 70.59
Divorced/single/Widowed 40 24.91

Education status
Less than 9 years 33 24.26
At least 9 years 103 75.74

Time since transplantation (month) 40.36 (3.27-179.73) 32.86
Living Donor type Parents 75 55.14

Siblings 41 30.15
Others 20 14.71

Table 2. Scores in the Chinese version of KTQ 
and SF-36 (n=136)

Mean (Range) SD
KTQ
    Physical symptom 4.90 (1-7) 1.56
    Fatigue 4.55 (1-7) 1.52
    Uncertainty/fear 4.18 (1-7) 1.40
    Appearance 5.77 (2-7) 1.28
    Emotion 4.76 (1-7) 1.42
SF-36
    PCS 48.07 (33.38-66.58) 5.77
    MCS 44.98 (12.31-68.08) 10.40
PCS, physical component summary; MCS, mental compo-
nent summary.

Table 3. Internal consistency and test-retest 
reliability of the Chinese version of KTQ 

Cronbach’s 
alpha

Test-retest 
coefficient

KTQ
    Physical symptom 0.86 0.85
    Fatigue 0.90 0.91
    Uncertainty/fear 0.70 0.72
    Appearance 0.73 0.70
    Emotion 0.87 0.71
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addition, the investigators were also asked to 
contact with the recipients via telephone call to 
obtain information after the investigation if 
missing data were identified. Creatinine levels 
of the recipients were obtained from the online 
system in the follow-up clinic. The database 
was managed by two investigators, of whom 
one was in charge of data input and the other 
cross-checked with the original data. 

The Chinese version of KTQ was used for all the 
recipients included to assess the validity and 
reliability of the KTQ. In addition, a proportion 
of the recipients were asked to complete the 
same KTQ again 2 weeks later to assess the 
test-retest reliability.

Statistical analyses

SPSS 21.0 and AMOS 21.0 software were us- 
ed for the statistical analyses. Cronbach’s 
alpha coefficient was calculated to assess the 
internal consistency. A Cronbach’s alpha of 
≥0.6 suggests that the subscale is applicable. 
Pearson’s correlation test was used to assess 
the test-retest reliability, a coefficient >0.7 indi-
cates acceptable reliability [20].

A group consisting of 6 experts including 2 pro-
fessors of kidney transplantation, 3 professors 
of nursing familiar with the development of 
scales, and 1 professor of Medical English was 
asked to assess the validity of the Chinese ver-

Results

One hundred and forty-five Chinese version of 
KTQ were distributed, and 136 valid question-
naires were retrieved, yielding a valid retrieval 
rate of 93.16%. Among the 136 recipients who 
returned valid questionnaires, there were 98 
males (72.06%) and 38 females (27.94%), 
70.59% (96/136) of them were married, 103 
(75.74%) of them were with the education level 
of high school or higher. The donors of 55.14% 
of the recipients were parents, and 30.15% of 
them were siblings. The mean time since kid-
ney transplantation of the recipients was 40.36 
months (Table 1).

The highest score of the KTQ was found in the 
appearance dimension (5.77), while the lowest 
score was found in the uncertainty/fear dimen-
sion (4.18). While for the SF-36, the mean score 
of PCS and MCS was 48.07 and 44.98, respec-
tively (Table 2).

The Cronbach’s alpha coefficient of the physi-
cal symptoms, fatigue, uncertainty/fear, appea- 
rance, and emotion dimensions was 0.86, 
0.90, 0.70, 0.73, and 0.87, respectively. The 
coefficient of the test-retest reliability of each 
dimension was between 0.70 and 0.91 (Table 
3).

All the recipients could complete the KTQ within 
15 minutes. The first 6 items in the KTQ were 

Table 4. Correlation between SF-36 and KTQ score 
Physical 

Symptom Fatigue Uncertainty/
Fear Appearance Emotion

Physical Symptom
    Fatigue 0.59**
    Uncertainty/Fear 0.46** 0.58**
    Appearance 0.45** 0.53** 0.54**
    Emotion 0.61** 0.77** 0.69** 0.58**
    PCS 0.22* 0.30** 0.33** 0.23** 0.19*
    MCS 0.34** 0.57** 0.47** 0.37** 0.62**
**P<0.01 (2-sided); *P<0.05 (2-sided); PCS, physical component summary; MCS, 
mental component summary.

Table 5. Goodness-of-Fit for Confirmatory Factor Analysis Model of the 
KTQ
Model df P value GFI CFI RMSEA
Final model 198.92 209 0.68 0.903 1.00 0.001
χ2, Chi square; df, degree of freedom; GFI, goodness of fit index; CFI, comparative fit 
index; RMSEA, root mean square error of approximation. 

sion of KTQ. The concur-
rent validity of KTQ and 
SF-36 were analyzed by 
statistical comparison and 
correlation test, and a 
coefficient >0.4 indicated 
an acceptable concurrent 
validity [21]. Confirmatory 
factor analysis was used  
to assess the construct va- 
lidity of the KTQ, Maximum 
likelihood method was us- 
ed to estimate the good-
ness of fit index (GFI), com-
parative fit index (CFI), and 
root mean square error  
of approximation (RMSEA; 
<0.05, good fit; 0.05-0.08, 
fair or reasonable; >0.08 
unsatisfactory fit) to asse- 
ss the fitness of the model 
[22, 23].
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completed under the guidance of the investiga-
tors. Five recipients could not correctly under-
stand item 21 (“How often during the past two 
weeks have you felt protective of your trans-
plant?”). After consulting with 6 experts, we 
found that the content validity index of the KTQ 
was >0.8. The correlation coefficients among 
the dimensions of the KTQ ranged between the 
maximum of 0.77 obtained for “Emotion” and 
“Fatigue”, and the minimum of 0.45 for “Phy- 
sical symptom” and “Appearance”.

Concept validity, measured by the correlation 
coefficients between the KTQ and the SF-36 
scores is presented in Table 4. The coefficients 
for the dimensions of the SF-36 were positive in 
all the cases. The coefficients between the KTQ 
dimensions and the PCS score were low (0.19-
0.33) in all the dimensions, while the coeffi-
cient with the MCS score were high in all the 
dimensions (0.34-0.62). The construct validity 
of the KTQ was assessed by confirmatory factor 
analysis, and the goodness-of-fit suggested 
that the model was with good fitness (Table 5).

Discussion

A specific scale that could effectively assess 
the HRQoL of the recipients of living donor kid-
ney transplantation is critical for both clinicians 
and patients, given the fact that an increasing 
number of living donor kidney transplantations 
are being performed in recent years. However, 
there is no such scale available for Chinese 
recipients till date. In the present study, the 
KTQ that has been widely applied in other co- 
untries was administered to Chinese trans- 
plant recipients after cross-cultural adaptation 
[12, 14] to assess the HRQoL. The results of 
the present study showed that the Chinese  
version of KTQ is a valid and reliable tool to 
assess HRQoL in Chinese kidney transplant 
recipients.

The Cronbach’s alpha and Pearson’s correla-
tion coefficients were all higher than 0.7 for all 
the dimensions of KTQ, suggesting that the 
Chinese version of KTQ has good internal con-
sistency and stability. The content validity of 
the KTQ was obtained after consulting the 
experts, and the results showed that the con-
tents of the KTQ could effectively assess the 
quality of life of the recipients of living donor 
kidney transplantation. In addition, the criteri-
on validity, which was assessed by the correla-

tion between the dimensions of KTQ and the 
PCS/MCS of the SF-36, as well as the construct 
validity also demonstrated that the Chinese 
version of KTQ could specifically reflect the 
HRQoL of the Chinese recipients of living donor 
kidney transplantation.

The correlations between the dimensions of 
the KTQ and the PCS of the SF-36 were <0.3  
in the present study, which was in agreement 
with the results reported by Rebollo et al. [7]. 
However, Chisholm-Burns et al. [24]. Report- 
ed no correlation between “Appearance” or 
“Emotion” and PCS, while the coefficients be- 
tween the “Physical symptom” or “Fatigue” and 
PCS were >0.4. The correlation coefficients 
between the dimensions of the KTQ and MCS 
of the SF-36 in the present study were higher 
than the results reported by Marie et al. [24]. 
but lower than the results reported by Rebollo 
et al. [6]. These differences could be because 
of the differences in the study population. In 
the present study, all the subjects who were 
included, had undergone living donor kidney 
transplantation at least 3 months prior, while 
the time from transplantation was 5.1 years in 
the study performed by Rebollo et al. [7]. The 
functions of the transplanted will decrease with 
time, thus the renal functions of the recipients 
in the present study could be better. In addi-
tion, most of the recipients had received kidney 
from their parents or siblings in the present 
study, which could be different from the situa-
tions in other countries and affect the results. 
Furthermore, the differences in the health care 
environments between China and other coun-
tries could also affect the quality of life of the 
recipients.

The score for “Uncertainty/Fear” was the low-
est among all the dimensions in the present 
study, which was different from the results 
reported by Rostami et al. [11]. This difference 
could also, at least partially, be caused by the 
differences in the selection of the subjects. For 
instance, most of the other studies did not 
describe the source of the graft kidney. Peng et 
al. [25] suggested that the recipients had com-
plex feelings such as fear and anxiety about the 
donors, which could affect the understanding 
of the recipients regarding transplantation-
related issues.

There are a few limitations of the present study. 
First, the sample size of the present study was 
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relatively small, and thus, the subjects could 
not be stratified by the time since transplanta-
tion, which could confound the results. Second, 
the percentage of male subjects was higher 
compared to that of female subjects, which is 
different from the overall patient population 
and thus, limits the extrapolation of the find-
ings. Finally, the medication strategies and 
renal functions of the recipients were not inves-
tigated in the present study, which could bias 
the final results. Further studies with larger 
sample sizes are needed to verify our findings.
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