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Background: This study aimed to develop and validate the Kidney Transplantation and Quality of Life (KTQoL) questionnaire 

to evaluate the quality of life (QoL) in Korean kidney transplantation (KT) patients. During the validation, the KTQoL was 

used to compare the QoL of KT patients before and after conversion from twice-daily to a once-daily regimen of tacrolimus.

Methods: Construct and content validity of the 24-item KTQoL was evaluated using factor analysis and a panel of experts, 

respectively. The questionnaire was validated in 50 KT patients, conducted before and after conversion from twice-daily 

to once-daily tacrolimus. Internal consistency was evaluated based on Cronbach’s alpha coefficient.

Results: The KTQoL showed high internal consistency (Cronbach’s alpha 0.71 to 0.88). Besides the Concerns category, both 

the general and specific QoL of KT patients were relatively good (≥70% of positive responses) and did not change markedly 

after conversion to the once-daily regimen (42.9±8.8 vs. 43.6±8.6, P=0.740). After conversion, men scored better than 

women in total KTQoL, Specific QoL, and Symptoms, while employed patients had better Daily Life scores and showed greater 

improvement in Daily Life scores compared with unemployed patients.

Conclusions: The KTQoL seems to be a reliable instrument to evaluate general and specific QoL in Korean KT patients. Most 

patients evaluated their QoL positively. Conversion to once-daily tacrolimus had no significant effect on QoL in the total sample 

of KT patients. The QoL of men and/or employed persons might improve more after conversion to once-daily tacrolimus.
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INTRODUCTION

Kidney transplantation (KT) is the most efficient treat-

ment option for patients with end-stage renal disease 

concerning both survival and quality of life (QoL). 

Immunosuppression is essential for kidney graft survival, 

and maintenance immunosuppressive therapies have con-

tributed to a substantial decrease in early graft failure 

rates [1]. However, long-term graft survival is still a 

concern because of the relatively common problem of  

immune-mediated allograft rejection [2]. Available evi-

dence suggests that the allograft rejection may be, at 

least partially, associated with poor compliance of KT 

patients with immunosuppressive therapies [3]. Therefore, 
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HIGHLIGHTS

∙ Kidney Transplantation and Quality of Life (KTQoL) 

seems to be a reliable instrument to evaluate general 

and specific quality of life (QoL) in Korean kidney 

transplantation (KT) patients. 

∙ Most KT patients evaluated their QoL positively ex-

cept for the concerns subdomain.

∙ Conversion from the twice-daily to the once-daily ta-

crolimus regimen had no significant effect on QoL de-

termined with the KTQoL in the total group of KT 

patients.

new formulations of immunosuppressants, suitable for 

once-daily administration, have been developed to over-

come this issue. The use of these novel regimens, such 

as once-daily tacrolimus, is associated with better medi-

cation compliance and fewer adverse effects in KT pa-

tients [4].

In modern medicine, considering treatment outcomes 

solely in terms of objective improvement in medical sta-

tus is no longer sufficient. Physicians must also consider 

subjective improvement in QoL, defined as the perceived 

influence of a disease and its treatment on the patient’s 

physical, mental and emotional status, socioeconomic 

situation, spiritual and functional well-being, satisfaction 

with therapy, and the domains of sexual experiences, in-

timacy, and body self-image [5-7]. Importantly, higher 

QoL is associated with greater adherence [8-11].

Many instruments are available to measure QoL; how-

ever, the vast majority are generic scales that do not 

necessarily measure the burden associated with a specific 

condition accurately. A few QoL scales developed specif-

ically for KT patients or individuals with a kidney disease 

are also available, such as the Kidney Transplant Questi-

onnaire (KTQ) [12], the Kidney Disease Questionnaire 

(KDQ) [13], the Kidney Disease Quality of Life Instrument 

(KDQoL) [14], and the End-Stage Renal Disease 

Symptom Checklist-Transplantation Module (ESRDSC- 

TM) [15]. However, these instruments were mostly de-

veloped in Western countries, which limits their applic-

ability to Korean KT patients owing to the well-known 

problems with the cross-cultural adaptation of such 

scales [16-18].

This study aimed to develop and validate the Kidney 

Transplantation and Quality of Life (KTQoL) ques-

tionnaire, specifically intended to evaluate Korean KT 

patients’ QoL. As a part of the validation process, the 

KTQoL was used to compare the QoL of KT patients be-

fore and after conversion from twice-daily to a once- 

daily regimen of tacrolimus.

METHODS

Ethical Standards

The study was conducted as per Good Clinical Practice 

and the ethical principles of the Helsinki Declaration. The 

Institutional Review Board of the Samsung Medical 

Center approved the study protocol (IRB No. SMC 

2014-11-082). Written consent was obtained from each 

participant before data collection or interview. The study 

was registered at clinicaltrials.gov (NCT03623217).

Research Methods

A combined method approach was used to develop and 

validate the questionnaire. Qualitative methods and 

quantitative analysis methods were used during the ques-

tionnaire development phase and questionnaire validation 

process, respectively. Patients were eligible to partic-

ipate if they had received twice-daily tacrolimus (Prograf; 

Astellas Pharma Inc., Toyama, Japan) for at least 6 months 

and up to 12 months after kidney transplantation and then 

converted to the once-daily formulation (Advagraf; 

Astellas Pharma Inc.).

Questionnaire development

The questionnaire development phase included six pa-

tients according to the following criteria: one patient aged 

30–39 years, one patient aged 60–69 years, one employed 

patient, one unemployed patient, one patient receiving 

multiple concomitant medications, and one patient re-

ceiving few concomitant medications (based on the in-

vestigator's judgment). A theoretical thematic analysis 

[19] was conducted based on the research question “How 

should health-related quality of life in kidney transplant 

recipients be measured?” as follows: (1) questionnaire 
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Fig. 1. Subject distribution. In total,

six patients participated in the 

in-depth interview, of whom three 

were randomly chosen to be invited 

to the focus group meeting. For the 

quantitative research phase, 50 pati-

ents were screened and enrolled. All

except four patients completed two 

site visits to answer the questio-

nnaire. The analysis included all 

available data.

domains were created to analyze themes; (2) in-depth 

interviews were conducted with the six participants and 

transcribed verbatim; (3) questionnaire items were gen-

erated for each domain; (4) qualitative item reduction 

processes were carried out; (5) the identified items were 

revised to create a self-administered questionnaire, with 

each item scored using a three-point or five-point Likert 

scale; (6) a cognitive debriefing interview and linguistic 

validation were conducted on a preliminary questionnaire 

with a focus group of participants, followed by further 

item reduction and modifications; and (7) a pilot ques-

tionnaire was prepared for field testing.

Questionnaire validation

In total, 50 patients meeting the following criteria were 

recruited as participants for the pilot field test: (1) aged 

19 to 65 years, (2) currently taking twice-daily tacroli-

mus for at least 6 months, and (3) scheduled for con-

version to once-daily tacrolimus. The draft questionnaire 

was administered to the participants twice: the first time 

during treatment with twice-daily tacrolimus and the 

second time during the first or second month of treatment 

with once-daily tacrolimus (between 20 and 51 days after 

conversion). Questions in the medication change cat-

egory were included only in the second survey. The 

questionnaire’s construct validity was evaluated through 

factor analysis, while its content validity was evaluated 

by a panel of experts comprising investigators in the 

medical or scientific field of organ transplantation. The 

internal consistency of the questionnaire items was eval-

uated based on Cronbach’s alpha coefficient [20,21].

Statistical Analysis

All statistical analyses were performed using IBM SPSS 

ver. 24.0 (IBM SPSS Corp., Armonk, NY, USA), with 

statistical significance defined as P＜0.05. No formal 

sample size calculations were done.

Validation of the questionnaire

Scores of individual questionnaire items were factor-

analyzed, and promax oblique rotation was applied. Items 

with low loading value (＜0.4) were treated as irrelevant. 

Internal consistency of the questionnaire items was eval-

uated using Cronbach’s alpha coefficient; if the co-

efficient was 0.7 or higher, internal consistency was con-

sidered as achieved. A team of nine investigators eval-

uated the individual item validity from a content per-

spective using a four-point Likert scale (1, irrelevant; 

2, relevant with significant revision; 3, relevant with 

minor revision; 4, very relevant). Items scored as 3 or 

4 in 75% or more instances, were regarded as relevant. 

Irrelevant items were removed. 
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Table 1. Demographic data of participants in the pilot field study

Variable Value

Age (yr)

  Mean±SD  50.2±11.1

  Median (range)   52 (24–67)
Sex, n (%)

  Male   21 (42)

  Female   29 (58)

Days since KT

  Mean±SD 1,525±549.06

  Median (range) 1,504 (524–3,240)
Employment status, n (%)

  Unemployed   22 (44)

  Employed   28 (56)

A total number of 50 participants were analyzed. Mean±SD ages

of men and women were 53.7±10.3 years and 47.7±11.3 years, 

respectively. The proportions of employed men and women were 

67% (14/21) and 48% (14/29) respectively.

SD, standard deviation; KT, kidney transplantation.

Fig. 2. Scatter plot of loading values from factor analysis. Each 

item was plotted based on the factor loading value ×100 for each

factor. If the estimated loadings were ＞0.4 or ＜–0.4, the items

associated with these loadings were identified as significant (blue 

or orange dots). Items plotted with gray dots were removed from

the questionnaire. Items plotted with orange dots were treated with

the reverse scoring method (plotted by –1×the original loading 

value×100).

Evaluation of QoL after medication change

Descriptive statistics were calculated for the scores ob-

tained from the two administrations of the questionnaire 

in the pilot field test. A successive positive integer was 

assigned to each category on the scale (starting from 0) 

to facilitate data analysis. Reverse scoring was applied 

for certain items to assign a higher score for more pos-

itive answers. Paired t-tests were carried out on the 

summed scores for each domain. As an exploratory anal-

ysis, “proportion of positive responses,” defined as the 

proportion of participants responding with scores of 1 or 

2 on the three-point Likert scale or scores of 4 or 5 on 

the five-point Likert scale, was calculated for individual 

items. No imputations were done for missing data. 

RESULTS

Participants

Each step of the study was sequentially conducted from 

February 2015 to October 2017 (Fig. 1). As planned for 

the questionnaire development phase, six participants 

satisfying the pre-determined criteria were enrolled. Of 

these, three participants were randomly chosen for the 

focus group meeting. For the pilot field test, 50 partic-

ipants completed the questionnaire during treatment with 

twice-daily tacrolimus, and 46 participants completed it 

during treatment with once-daily tacrolimus (Fig. 1). 

Mean±standard deviation (SD) age of participants was 

50.2±11.1 years; time since KT ranged from 524 to 

3,240 days. Women and employed persons accounted for 

58% and 56% of the sample, respectively (Table 1).

Questionnaire Development and Validation

Pilot development

Based on the initial conceptual framework, five catego-

ries were created: Q1, Overall Health before medication 

change; Q2, Concerns and Symptoms; Q3, Daily Life; 

Q4, Overall Health after medication change; Q5, issues 

associated with medication change. In total, 37 items 

were drafted after an in-depth review with six partici-

pants. After eliminating two items through cognitive de-

briefing and linguistic validation conducted with the focus 

group, a pilot version of the questionnaire comprising 35 

items was prepared. 

Construct and content validity

Item response rate (mean±SD) was 99.69%±0.74% and 

99.63%±0.98% at the first and second assessments of 

the field test, respectively. First-order factor analysis 

was conducted based on the following three areas: ques-
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Table 2. Cronbach’s alpha of KTQoL factors

Factor Item No. of items
First assessment 

(twice-daily)

Second assessment 

(once-daily)

General QoL Q1, Q2 subset, Q3 subset 17 0.87 0.88

General QoL subdomain

  Concern Q2-3, Q2-4, Q2-5, Q2-6  4 0.93 0.92

  Symptoms Q2-1, Q2-2, Q2-10, Q3-2, Q3-3, Q3-4, Q3-5, Q3-9  8 0.75 0.72

  Daily life Q2-8, Q2-9, Q3-1, Q3-11  4 0.39 0.63

  Specific QoL Q5 subset  7 0.71

KTQoL, Kidney Transplantation and Quality of Life; QoL, quality of life.

tions on anxiety or worry, discomfort, or pain after sur-

gery; questions on daily life; questions on changing im-

munosuppressive regimen. As a result, two factors were 

identified as meaningful. Linear transformation of factors 

was applied to improve interpretability, and factor load-

ings were obtained after promax rotation (Fig. 2). 

Eleven items were discarded based on factor analysis and 

qualitative judgment by the investigators (refer to gray 

circles in Fig. 2). The remaining 24 items received 

100% positive evaluation (3=relevant with minor re-

vision or 4=very relevant) by the expert panel. Based 

on the factor analysis, seventeen items were classified 

under General QoL domain measuring general QoL of pa-

tients following kidney transplant surgery, while seven 

items were classified under Specific QoL domain measur-

ing the QoL of patients after conversion from twice-daily 

tacrolimus to once-daily tacrolimus.

Internal consistency

Cronbach’s alpha coefficients for the 17 items of the 

General QoL domain were 0.87 and 0.88 when tacrolimus 

was taken twice-daily and once-daily, respectively, in-

dicating internal consistency (Table 2). Cronbach’s alpha 

coefficient for the 7 items of the Specific QoL domain as-

sociated with medication change from twice-daily to 

once-daily was 0.71, again indicating internal con-

sistency (Table 2). Based on the clinical judgment, the 

General QoL items were classified into three subdomains 

(Concerns, Symptoms, and Daily Life) and Cronbach’s al-

pha coefficient was computed for each subdomain. The 

Concerns and Symptoms subdomain items showed ac-

ceptable internal consistency; however, the Cronbach’s 

alpha coefficient for the Daily Life subdomain items was 

＜0.7 for both twice-daily and once-daily administration 

of tacrolimus (Table 2). Finally, these 24 items were in-

cluded in the self-administered questionnaire, newly en-

titled as the KTQoL questionnaire (Table 3). The sub-

score for General QoL domain ranges from 0 to 58 and 

the subscore for the Specific QoL related to medication 

change ranges from 0 to 22; higher scores indicate better 

QoL.

QoL in Korean Kidney Transplant Recipients

Based on the participants’ responses to the final 17 items 

in the General QoL domain, no significant change in the 

mean score was observed between the twice-daily and 

once-daily measurement time points (42.9 vs. 43.6, 

P=0.740) (Fig. 3A). A subgroup analysis based on em-

ployment status or sex was also performed. In the first 

assessment done during treatment with twice-daily ta-

crolimus, no significant difference in the General QoL 

domain score was detected between men and women 

(Fig. 3B). However, during treatment with once-daily 

tacrolimus, men had a higher mean score in the General 

QoL domain than women (46.8 vs. 41.2, P=0.019) (Fig. 

3B). Additionally, men had a higher mean score in the 

Symptoms subdomain during treatment with once-daily 

tacrolimus than women (24.8 vs. 22.3, P=0.012). No 

significant differences were observed in the General QoL 

domain between employed and unemployed participants 

with either twice- daily or once-daily tacrolimus (Fig. 

3C). However, the mean score for the Daily Life sub-

domain was higher among employed than unemployed 

participants (7.3 vs. 6.2, P=0.037), as was the change 
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Table 3. Complete list of the KTQoL items

Item Question Response scale

Q1
a)

How do you evaluate your current health overall? (1) Very good (2) Good (3) Moderate (4) Poor

(5) Very poor

Q2 Frequency of the following feelings/conditions during the past 1 month: 

anxiety, concerns, discomfort, or pain associated with transplant surgery 

Q2-1 How often have you experienced pain or discomfort over the transplant 

surgical site?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q2-2 How often have you experienced nervousness after the transplant surgery? (1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q2-3 How often have you worried about potential infection due to 

administration of immunosuppressants after the transplant surgery?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q2-4 How often have you worried about how well the kidney graft function 

will be maintained?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q2-5 How often do you worry about having bad results from laboratory tests 

done during clinic visits?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q2-6 How often do you worry about how long your health will be maintained 

after the transplant surgery?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q2-8 How much of a financial burden do you have in association with 

prescribed medication after the surgery?

(1) Very much (2) Some (3) Not at all

Q2-9 How much discomfort do you experience in visiting the clinic regularly? (1) Very much (2) Some (3) Not at all

Q2-10
a) How much more comfortable do you feel with breathing after the 

transplant surgery than before?

(1) Very much (2) Some (3) Not at all

Q3 Questions related to daily life; responses should refer to frequencies.

Q3-1 How often do you feel discomfort in your daily life after the transplant 

surgery?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q3-2 How often do you experience depression or dispirited after the transplant 

surgery?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q3-3 How often do you feel dizziness after the transplant surgery? (1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q3-4 How often do you have problems sleeping after the transplant surgery? (1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q3-5 How often do you have post-meal stomach discomfort after the transplant 

surgery?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q3-9 Do you have any discomfort with eating? (1) Very much (2) Some (3) Not at all

Q3-11
a) How much has your daily life improved after the transplant surgery? (1) Very much (2) Some (3) Not at all

Q5 Questions related to change of immunosuppressants; responses should 

refer to frequencies.

Q5-1 How much pain or physical discomfort have you experienced since 

change of the medication?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q5-3 Since changing the medication, how often do you worry about the 

efficacy of the new medication?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q5-4 How often do you worry about whether there will be any problem 

with your kidney graft due to the new medication?

(1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q5-5 How often do you forget to take the immunosuppressants? (1) Always (2) Mostly (3) Sometimes (4) 

Rarely (5) Never

Q5-6 Besides the medicine prescribed by the hospital, are there any medicines 

that you take for your health?

(1) A lot (2) Some (3) Not at all

Q5-7
a) How much expectation do you have about the new medication? (1) Very much (2) Some (3) Not at all

Q5-9
a) How much do you feel the new medication is convenient to take? (1) Very much (2) Some (3) Not at all

KTQoL, Kidney Transplantation and Quality of Life.
a)Reverse scoring should be applied.
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Fig. 3. Distribution of quality of life (QoL) scores. The middle line in the box indicates median, + sign indicates mean, and whiskers 

indicate 5th and 95th percentiles. b.i.d., twice daily; q.d., once daily.

in the mean score for Daily Life (0.60 vs. –0.55, 

P=0.005). 

Regarding Specific QoL associated with the change 

from twice-daily to once-daily tacrolimus, the mean±SD 

score was 17.2±3.6, men had higher scores than women 

(18.7 vs. 16.0, P=0.012), and no significant difference 

was observed between employed and unemployed partic-

ipants (Fig. 3D–F).

Based on the proportion of positive responses, approx-

imately 70% of the participants assessed their overall 

health as “good” or “very good”; 72% and 67% during 

the twice-daily and once-daily regimen, respectively. 

The proportion of positive responses to the Symptoms 

subdomain items was relatively high, ranging from 80% 

to 94% during the twice-daily regimen and 80% to 98% 

during the once-daily regimen. The proportion of pos-

itive responses to the Concerns subdomain items ranged 

from 56% to 65% during the twice-daily regimen and 

59% to 72% during the once-daily regimen. Among the 

four items in the Daily life subdomain, “convenience in 

daily life” received a high percentage of positive re-

sponses; 98% and 96% during the twice-daily and 

once-daily regimen, respectively. The proportion of 

positive responses to the other three items in the Daily 

life subdomain ranged from 72% to 80% during the 

twice-daily regimen and 72% to 89% during the 

once-daily regimen. Compared with the General QoL re-

sults, items assessing concerns or symptoms after medi-

cation change in the Specific QoL domain received a sim-

ilar proportion of positive responses: 73% to concerns 

about drug efficacy, 65% to concerns about kidney func-

tion, and 87% to pain/uneasy feelings. Compliance with 
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immunosuppressants was good; 85% and 15% of partic-

ipants never or rarely skipped immunosuppressants, 

respectively. Only 2% of participants reported using oth-

er medications; 91% of participants gave positive re-

sponses for convenience and expectations on once-daily 

tacrolimus. 

DISCUSSION

This study demonstrated good psychometric character-

istics for the KTQoL questionnaire, an original Korean 

questionnaire evaluating general QoL and specific QoL 

related to conversion from twice-daily to once-daily ta-

crolimus in KT patients. The 24-item questionnaire dem-

onstrated a high internal consistency rate (Cronbach’s 

alpha, 0.71 to 0.88), and its validity was confirmed by 

both factor analysis and expert judgment, thereby con-

firming the appropriateness of the multi-step develop-

ment process. Although the Cronbach’s alpha for the 

Daily Life subdomain was relatively low (0.39 and 0.63 

from the first and second assessments, respectively), no 

items were removed from this domain since the value was 

still above the accepted threshold level (0.3) warranting 

further analysis [22]. Since the daily life of patients can 

be affected by many factors that were not considered in 

the present study, the validity of each subdomain should 

be further verified in future research. One important ad-

vantage of the KTQoL questionnaire is the short time 

(approximately 10 minutes) required to complete it, 

which cannot be undervalued in a busy clinical setting. 

The only currently available adapted instrument validated 

for the evaluation of QoL in Korean patients with kidney 

disease, the KDQoL-SF, comprises about 80 items and 

requires about 16 minutes to complete [23]. Additionally, 

the KTQoL, although brief, addresses some vital issues 

related to general and specific QoL of KT patients, in-

cluding overall health, concerns, symptoms, and daily 

life.

Although several general and specific questionnaires 

evaluating QoL of KT patients are available, including the 

KTQ, KDQ, KDQoL-SF, ESRDSC-TM, and generic 

36-Item Short Form Survey [12-15,24], all these in-

struments were developed in Western countries. For use 

in the Korean population, they not only need to be trans-

lated but also subjected to a time-consuming and not al-

ways effective process of cross-cultural adaptation 

[16-18]. Previous experience with self-reported instru-

ments analyzing the QoL of KT patients and persons with 

other medical conditions suggests that the process of 

cross-cultural adaptation may be challenging [6,25,26]. 

For example, a clear-cut distinction between treatment 

in an inpatient and outpatient setting exists in the 

Western healthcare systems, whereas, in Korea all 

healthcare institutions are referred to in lay language as 

“hospitals,” regardless of whether they provide inpatient 

care or consultation only. A good example of cultural, 

linguistic, and cognitive differences between English- 

and Korean- speaking people is the Q5-6 of the KTQoL 

“Besides the medicine prescribed by the hospital, are 

there any medicines that you take for your health?” re-

ferring to medications prescribed at the hospital rather 

than to the medications prescribed by a physician, as 

used commonly in Western questionnaires.

Considering all the above, we decided to develop a dedi-

cated instrument to evaluate QoL in Korean KT patients, 

instead of adapting a questionnaire available in English. 

Although the KTQoL questionnaire is unsuitable for inter-

national multicenter studies and comparative analyses, it is 

tailored for the needs of the Korean KT patients, which is 

of utmost importance from the clinicians’ perspective in 

Korea.

Aside from the psychometric validation, another step in 

the development process of the KTQoL, crucial in the con-

text of its clinical application, was the analysis of changes 

in QoL associated with converting KT patients from 

twice-daily to a once-daily regimen of tacrolimus. A major 

risk of long-term graft failure is the de novo formation of 

donor-specific human leukocyte antigen antibodies (dnDSA) 

[2]. Since nonadherent patients are more likely than adher-

ent patients to develop dnDSA [3] and the use of once-daily 

tacrolimus is associated with better adherence [4], the con-

version to this regimen is expected to be crucial in prevent-

ing de novo DSA formation and graft failure.

Using the new questionnaire, the KTQoL, the present 

study demonstrated that both the General and Specific 

QoL of Korean KT patients were relatively good and did 
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not change considerably after conversion to the 

once-daily regimen. The proportion of positive responses 

to the Symptoms subdomain items was relatively high, 

but lower for the Concerns subdomain. A subgroup anal-

ysis, with the QoL scores stratified according to partic-

ipants’ sex and employment status, provided some clin-

ically relevant data. The analysis demonstrated that after 

conversion to the once-daily regimen, men and employed 

patients had significantly higher QoL scores in some do-

mains compared with women and unemployed patients. 

Specifically, men scored higher than women on overall 

General QoL, Specific QoL, and the Symptoms sub-

domain of General QoL, whereas employed participants 

scored higher on the Daily Life subdomain and showed a 

greater increase in Daily Life scores than did unemployed 

patients. Although men had a higher employment rate in 

this study than women (67% vs. 48%), the number of 

subjects in each subgroup was too small to speculate 

about the exact role of sex and employment as determi-

nants of QoL. When interpreting these findings, it should 

be considered that some studies, albeit not all, have 

demonstrated that male patients and employed patients 

are generally more likely to be less adherent than women 

or unemployed patients (for review, see [27]). 

However, due to the correlation between employment and 

sex (i.e., higher employment in men), these results re-

quire further study to analyze the benefit of conversion 

from once-daily to twice-daily on specific patient 

groups. Nevertheless, the observation that conversion 

from a twice-daily to a once-daily regimen contributed 

to higher QoL scores in some domains might be clinically 

meaningful and therefore, should be verified by a 

large-scale study using the KTQoL and a validated com-

pliance tool (e.g., the Morisky Medication Adherence 

Scale, MMAS-8) [28].

This study had some potential limitations. Since our 

research primarily aimed to validate the newly developed 

instrument, the study sample was too small and stat-

istical analyses were too limited to conclude possible ben-

efits of conversion from twice-daily to once-daily tacro-

limus on the Korean KT patients’ QoL. Further, the re-

sults suggest that the improvement in QoL might be ob-

served solely in some specific groups of KT patients, and 

hence, future studies should verify whether QoL of this 

population is modulated by other established sociodemo-

graphic determinants besides sex and employment status, 

such as educational level and social support [29]. Future 

research should also verify whether the use of the 

KTQoL can be expanded to other cohorts, e.g., patients 

on dialysis. Finally, it needs to be emphasized that con-

tent validity of the KTQoL was evaluated solely by 

healthcare providers and not by patients.

In conclusion, this study provided some meaningful ob-

servations summarized as follows: (1) the KTQoL seems 

to be a reliable instrument to evaluate the general and 

specific QoL of Korean KT patients; (2) except for the 

Concerns subdomain, most KT patients evaluated their 

QoL positively; and (3) conversion from the twice-daily 

to the once-daily tacrolimus regimen had no significant 

effect on the QoL of the whole sample as determined us-

ing the KTQoL. 
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