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An evaluation scale is indispensable for the promotion of continuing, effective postkidney transplantation self-management
behaviors. We aimed to develop and validate a new self-management scale for kidney transplant recipients to improve their
long-term outcomes and prevent the recurrence of CKD complications. Two hundred and thirty-nine Japanese patients who had
undergone kidney transplantation were recruited from three hospitals. The scale’s validity and reliability were evaluated using
exploratory factor analysis and intraclass correlation coefficients. Scale items were selected by considering the findings of a clinical
importance survey of 17 experts. Four subscales were identified by the factor analysis: “Self-monitoring” (six items), “Self-care
behavior in daily living” (seven items), “Early detecting and coping with abnormalities after kidney transplantation” (four items),
and “Stress management” (three items). Cronbach’s alpha coefficients for the subscales ranged from 0.61 to 0.87. A further four
items with high clinical importance were added to the scale. The final scale comprised 24 items within four subscales and four
single items. The intraclass correlation ranged from 0.88 to 0.95 in each subscale and the weighted kappa coefficient for the single
items ranged from 0.33 to 0.72. The validity and reliability of our new self-management scale were confirmed by a patient-based
field survey.

1. Introduction

The incidence of acute rejection after kidney transplantation
has decreased due to dramatic progress in immunosuppres-
sive drug therapy. However, despite recent improvements
in short-term survival rates, long-term survival remains
unchanged [1] and improving this remains a challenge for
the future. Kidney transplantation outcomes relate not only
to immunosuppressive factors such as rejection but also
to nonimmunosuppressive factors such as nonadherence
and post-transplantation chronic kidney disease (CKD)
[2]. Required recipient self-management measures include
taking immunosuppressive drugs, monitoring for adverse

events, preventing infections, self-monitoring, physical activ-
ity, managing nutrition, and regular consultation with spe-
cialists [3–5]. These multiple self-management requirements
are considered valuable for maintaining good health and
minimizing the recurrence of CKD complications [6, 7].

However, our previous study [8] showed that the degree of
adherence to self-management regimens is negatively corre-
lated with time since transplantation, and we must therefore
continuously promote effective self-management, taking into
account each patient’s circumstances. An evaluation scale is
indispensable both to increase patients’ motivation to self-
manage and to provide them with accurate feedback on their
efforts.
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There is an existing evaluation scale that has been con-
firmed valid and reliable for kidney transplant recipients [9].
The scale has three dimensions: problem-solving, patient-
provider relationship, and self-care behaviors. On this scale,
the self-care behavior dimension contains items such as
taking medication, measuring the amount of urine, and
palpating the transplant site but does not include CKD
management. To improve long-term outcomes, minimizing
the recurrence of CKD complications is vitally important. It
is therefore necessary to develop valid instruments to evaluate
self-management behaviors that include CKD management,
especially self-monitoring of vital signs, physical activity
[10], and nutritional management [11]. Furthermore, the new
instrument must not only cover the recipient’s therapeutic
behaviors, butmust also be suitable for use in clinical settings.

We believe that the development of such an instrument
could be useful for identifying individual problems as well as
for evaluating the effectiveness of educational interventions
for self-management. Hence, the aim of this study was to
develop and validate a new self-management scale for kidney
transplant recipients to improve their long-term outcomes
and prevent the recurrence of CKD complications.

2. Subjects and Methods

2.1. Study Design. To develop an instrument to quantify
self-management in kidney transplant recipients, we first
devised the questionnaire items, then tested the question-
naire, and finally surveyed the items’ clinical importance.
Ethical approval of this study was granted by the ethics
committees ofTheUniversity of Tokyo, ToranomonHospital,
Kitasato University and St. Marianna University School of
Medicine.

2.2. Questionnaire Item Generation. Questionnaire item gen-
eration was conducted based on a review of the literature [3,
9–15] and 14 pamphlets for kidney transplant recipients pro-
vided by different institutions. Forty-eight candidate items
were generated as an initial draft. The content validity of
these 48 items was evaluated by a panel of 12 experts (five
transplant surgeons, one kidney physician, four nurses, and
two transplant coordinators) interviewed with open-ended
questions asking whether the wording was adequate and the
number of items either excessive or deficient. Items that were
thought unnecessary were deleted, to produce a list of 45.
To determine their validity, five kidney transplant recipients
evaluated the appropriateness of each item using a four-point
Likert-type categorical scale (1: Not applied, 2: Barely applied,
3: Fairly applied, 4: Strongly applied). From these evaluations,
a preliminary questionnaire of 45 items was compiled.

2.3. Questionnaire Testing

2.3.1. Participants. Kidney transplant recipients visiting out-
patient clinics who met our inclusion criteria were consecu-
tively enrolled in the survey. Eligible subjects were 20 years
of age or older, had functioning grafts, could read and under-
stand Japanese, andwere judged by a physician to bementally

and physically capable of completing the questionnaire. The
survey was conducted from August to November 2010 at
Toranomon Hospital, Kitasato University Hospital and St.
Marianna University Hospital. These institutions are located
in Tokyo and Kanagawa Prefecture, Japan.

2.3.2. Data Collection and Procedure. A cross-sectional,
anonymous, self-administered questionnaire surveywas con-
ducted. To determine the test-retest reliability of our scale, the
questionnaire was reissued two weeks after completion of the
first survey.The questionnaire, cover letter, and retest consent
form were distributed to the patients at outpatient visits.
The cover letter explained that the survey was confidential
and anonymous. Consent to participate in the survey was
indicated by completion and return of the questionnaire.
When the questionnaire was returned with a signed retest
consent form, we considered the patient to have consented
to participate in the retest. A questionnaire was then mailed
to those patients alongwith a stamped return envelopewithin
two weeks of receiving consent. One reminder was given to
patients who did not return the questionnaire within four
weeks.

The questionnaire elicited information on the following:

(1) self-management of kidney transplant, assessed using
the 45 items described previously;

(2) demographic factors (age, sex, education, employ-
ment status, marital status, and living situation);

(3) clinical factors (time since transplantation, donor
source, dialysis experience, dialysis period, cause
of end-stage kidney disease, complications, serum
creatinine level, and estimated glomerular filtration
rate (eGFR)).

2.3.3. Statistical Analysis. We conducted an item reduction
procedure to improve the scale’s psychometric properties and
usability in clinical settings. First, items indicating a ceiling
or floor effect (more than 80% of responses were 1 or 4 on
the four-point Likert-type scale) were eliminated to enhance
sensitivity. Next, principal factor analyses with varimax rota-
tion were performed to conceptualize the preliminary list
as a few independent factors. Data for patients who had no
missing data for any of the 45 self-management items were
included in the factor analyses. Items contributing to more
than one factor or items with factor loading of less than
0.4 were eliminated from the scale. The tentative multi-item
factor structure that best fitted a compromise of these criteria
across all assessments was then tested bymeans of amultitrait
analysis program [16]. This technique is based on item-scale
correlations and examines convergent and discriminatory
validity.The scaling success rate in these analyses was defined
as the proportion of items that correlated more highly or
significantly more highly with their own scale than with all
other scales. To determine internal consistency, Cronbach’s
alpha coefficients were calculated [16]. Test-retest reliability
was determined by calculating intraclass correlation coeffi-
cients with a 2-week administration interval.Weighted kappa
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coefficients were calculated tomeasure the test-retest reliabil-
ity of the items added because of their clinical importance.

The statistical software program SPSS 14.0 for Windows
(IBM, NY, USA) was used for all analyses.

2.4. Clinical Importance Survey. Separate from the survey,
to assess their clinical importance, the 45 self-management
items were assessed by 17 experts (five transplant surgeons,
two transplant recipient coordinators, nine nurses, and one
pharmacist). The items were scored on a six-point Likert-
type categorical scale (1: most important, 2: important, 3:
slightly important, 4: secondary, 5: not important, and 6:
incomprehensible).The items forwhichmore than 80%of the
experts rated their importance as “1: most important” or “2:
important” were included in the final scale, even if they had
been previously eliminated in the item reduction procedure.

3. Results

3.1. Survey Participants. Two hundred and thirty-nine of
360 eligible patients (response rate 66.4%) participated in
the questionnaire survey. Of the 239 initial responses, 235
patients agreed to take the retest and 218 questionnaires were
returned.

The respondents’ characteristics are summarized in
Table 1. Their mean age was 50.0 years (standard deviation
(SD) = 11.7), most were men (62.3%) and the mean time
since transplantation was 98.6 months (SD = 91.7).The organ
source was a living donor in 75.3% of cases. The mean serum
creatinine level was 1.5mg/dL (SD = 0.7) and the mean eGFR
was 42.5mL/min/1.73m2 (SD = 17.1). Most of the respondents
(84.1%) had stage 3T CKD.

3.2. Ceiling Effect/Floor Effect. There were seven items for
whichmore than 80%of the respondents selected “4: Strongly
applied.” These items were removed from the scale. There
were no items for which more than 80% of the respondents
selected “1: Not applied.”

3.3. Tests of Internal Structure between Items. Following the
principal exploratory factor analyses, we eliminated 18 items
that had factor loadings lower than 0.4 for any factor or
that were highly related to multiple factors. We adopted 20
items and repeated the analyses. As a result, we confirmed
20 items for four factors (Table 2). These factors were named
“self-monitoring,” “self-care behavior in daily living,” “early
detecting and coping with abnormalities post-kidney trans-
plantation,” and “stress management.”

A summary of themultitrait scaling, internal consistency,
and reliability analysis results is shown in Table 3. The
convergent correlation coefficient reached 0.4 for all items
except for one in the “stress management” subscale. The
item/scale discriminatory validity was also satisfactory. Only
in the “early detecting and coping with abnormalities post-
kidney transplantation” subscale did certain items fail to
correlate more highly or significantly more highly with their
hypothesized scale than with competing scales (100% success
rate).

Table 1: Summary of demographic data (𝑁 = 239).

Mean SD 𝑛 %

Sex
Male 149 (62.3)
Female 90 (37.7)

Age (𝑛 = 238) 50.0 11.7
Employed (𝑛 = 238)

No 148 (62.2)
Yes 90 (37.8)

Age at transplant (𝑛 = 237) 42.7 13.1
Months post kidney transplant 98.6 91.7
Organ donor source

Deceased donor 57 (23.9)
Living donor 180 (75.3)
Both 2 (0.8)

Dialysis pretransplant
No 33 (13.8)
Yes 206 (86.2)
Months of dialysis 78.8 79.1

Cause of ESRD (𝑛 = 231)
Glomerulonephritis 133 (57.6)
Polycystic kidney disease 19 (8.2)
Diabetes 5 (2.2)
Nephrosclerosis 3 (1.3)
Other 33 (14.3)
Unknown 38 (16.4)

Comorbidity (𝑛 = 238)
No 150 (63.0)
Yes 88 (37.0)
Comorbidity present
Hypertension 62 (26.1)
Anemia 37 (15.5)
Hyperlipidemia 31 (13.0)

Serum creatinine (mg/dL,
𝑛 = 234) 1.5 0.7

Estimated glomerular filtration
rate (mL/min/1.73m2, 𝑛 = 233) 42.5 17.1

Stage of CKD T (𝑛 = 233)
1T (eGFR ≥≥ 90) 2 (0.9)
2T (60 ≤ eGFR < 90) 35 (15.0)
3T (30 ≤ eGFR < 60) 140 (60.1)
4T (15 ≤ eGFR < 30) 51 (21.9)
5T (eGFR < 15) 5 (2.1)

ESRD: end stage renal disease.

3.4. Clinical Importance Survey. Table 4 shows a list of the
items that were evaluated as clinically important. Thirteen
items were rated “1: most important” or “2: important” by
more than 80% of the experts in the clinical importance
survey. Among these items, nine had already been included,
but four had been excluded by ceiling effect removal (“I take
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Table 2: Factor loadings for the self-management scale for kidney transplant recipients (𝑁 = 239).

Factor 1 Factor 2 Factor 3 Factor 4
Factor 1: Self-monitoring

Daily documentation of blood pressure. 0.85 0.19 0.17 −0.01

Daily documentation of body temperature data everyday. 0.84 0.18 0.07 0.01
Daily documentation of body weight data everyday. 0.70 0.09 0.22 0.08
Daily documentation of body condition data everyday. 0.56 0.24 0.22 0.16
Daily documentation of the frequency of urination everyday. 0.55 0.29 0.23 0.07
I contact doctor when data deviates from desired. 0.40 0.20 0.35 0.28

Factor 2: Self-care behavior in daily living
I eat well-balanced meals. 0.09 0.69 0.24 −0.03

I keep my house clean. 0.15 0.63 0.03 0.25
I cut down on sodium intake. 0.13 0.61 0.11 0.04
I avoid high-calorie meals. 0.18 0.58 0.13 −0.01

I eat fresh food. 0.15 0.57 0.15 0.21
I avoid abdominal compression. 0.09 0.48 0.24 0.16
I perform gargling and hand washing. 0.17 0.39 0.07 0.11

Factor 3: Early detecting and coping with abnormalities after
kidney transplantation

I monitor the signs of declining kidney function. 0.26 0.26 0.75 0.07
I touch graft and check for pain and/or hardness. 0.13 0.13 0.69 0.15
I check for adverse effects of immunosuppressive drugs. 0.20 0.27 0.54 0.08
I cope adequately if forget to take immunosuppressive drugs. 0.18 0.10 0.47 0.18

Factor 4: Stress management
I receive sufficient support. −0.02 0.04 0.20 0.63
I consult specialist when feeling depressed. 0.09 0.11 0.07 0.62
I have sufficient sleep and rest. 0.09 0.28 0.10 0.43

Least-squares method, varimax rotation.

Table 3: Results of item scaling and reliability tests (𝑁 = 239).

No. of
items

Score
range

Mean ± SD Cronbach’s 𝛼
Range of item correlations Item scaling tests

Item internal
consistency

Item
discriminant

validity
Success/total

Scaling
success rate

(%)
Factor 1: Self-monitoring 6 6–24 15.16 ± 4.94 0.87 0.50–0.79 0.12–0.49 24/24 100
Factor 2: Self-care behavior in
daily living 7 7–28 21.38 ± 3.53 0.80 0.41–0.61 0.16–0.39 28/28 100

Factor 3: Early detecting and
coping with abnormalities after
kidney transplantation

4 4–16 12.80 ± 2.48 0.77 0.45–0.67 0.23–0.51 15/16 93.8

Factor 4: Stress management 3 3–12 8.34 ± 2.04 0.61 0.38–0.44 0.13–0.35 12/12 100

the dosage of immunosuppressive drugs as prescribed”) or by
the principal factor analysis “I take immunosuppressive drugs
at the prescribed time,” “I check the remaining quantity of
the immunosuppressive drugs,” and “I take fluids to prevent
dehydration”. We subsequently included these four items in
our final self-management scale because of their clinical
importance.

3.5. Reliability. Cronbach’s alpha coefficient for each factor
ranged from 0.61 to 0.87 (Table 3). The intraclass correlation

coefficients for each factor in the test-retest examination
ranged from 0.86 to 0.95 (Table 5). The weighted kappa
coefficients for the test-retest reliability of the four items
included following the clinical importance survey ranged
from 0.33 to 0.72.

4. Discussion

This study developed a scale to evaluate post-kidney trans-
plantation self-management.The scale comprises 24 items, 20
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Table 4: Clinical importance survey: self-management of kidney transplant recipients (𝑁 = 17).

Most important Important

Factor 1
I contact doctor when observed data deviates from desired. 14 (82.4) 2 (11.8)
Documentation of body weight data everyday. 7 (41.2) 7 (41.2)
Documentation of blood pressure data everyday. 6 (35.3) 8 (47.1)

Factor 2 I gargle and wash my hands regularly. 11 (64.7) 3 (17.6)
I cut down on sodium intake. 5 (29.4) 9 (52.9)

Factor 3

I cope adequately if forget to take immunosuppressive drugs. 12 (70.6) 4 (23.5)
I monitor the signs of declining kidney function. 12 (70.6) 2 (11.8)
I touch graft and check for pain and/or hardness. 12 (70.6) 2 (11.8)
I check for adverse effects of immunosuppressive drugs. 11 (64.7) 5 (29.4)

Added items

I take the dosage of immunosuppressive drugs as prescribed 11 (64.7) 5 (29.4)
I take immunosuppressive drugs ant the prescribed time. 11 (64.7) 5 (29.4)
I check the remaining quantity of the immunosuppressive drugs 7 (41.2) 7 (41.2)
I take fluids to prevent dehydration. 6 (35.3) 9 (52.9)

Table 5: Test-retest reliability (𝑁 = 218).

ICC 95% CI
Floor Ceiling

Factor 1: Self-monitoring 0.95 0.93 0.96
Factor 2: Self-care behavior in daily
living 0.92 0.90 0.94

Factor 3: Early detecting and coping
with abnormalities after kidney
transplantation

0.86 0.81 0.89

Factor 4: Stress management 0.88 0.84 0.90

Review of the literature and 14 pamphlets

Expert panel

Ceiling effect/ floor effect

Factor analysis

Clinical importance survey

48 items

45 items

38 items

20 items 

24 items

−3 items

−7 items

−18 items

+4 items

Self-management scale complete including 24 items

Figure 1: Procedure of developing self-management scale.

of which are divided into four subscales obtained by factor
analysis and four of which are single items with high clinical
importance.The number and validity of the items in the scale
were based on the literature review, consultation with kid-
ney transplantation experts, evaluation by kidney transplant
recipients and a clinical importance survey (Figure 1). The
scale includes items concerning self-management of post-
transplantation CKD and other clinically important items.

Having a smaller rather than larger number of items is
recognized as an advantage, because less time is needed to
administer the scale to patients.

An important item in this scale is “I cut down on sodium
intake.” In post-transplantation CKD patients, hypertension
is a common problem and an independent risk factor for
both allograft failure and mortality [17]. Low sodium intake
in combination with antihypertensive treatment appears to
efficiently control blood pressure in recipients with hyper-
tension [11]. The Asian population, including the Japanese,
and the populations of Canada, Colombia,Hungary, Bassiano
(Italy), Poland, and Portugal as reported in INTERSALT
[18], are noted for consuming excessive sodium. In addition,
almost all CKD patients have sodium-sensitive hypertension
[19]. Therefore, cutting down on sodium consumption is
one of the most important self-management behaviors fol-
lowing kidney transplantation and is meaningful worldwide.
Another distinctive item is “I perform gargling and hand
washing.” In Japan, water gargling is generally accepted and
strongly recommended as a cost-effective and preventive
modality against upper respiratory tract infection [20]. For
these reasons, daily gargling is recommended for transplant
recipients.

The explanatory factor analyses identified a four-factor
structure. This structure is easily interpreted and was there-
fore considered valid. Multitrait scaling analyses showed that
most item-scale correlation coefficients met the standards of
convergent and discriminatory validity.

The four items added by expert opinion based on their
clinical importance were considered indispensable because
they correspond with life changes after transplantation,
preventing rejection and maintaining kidney blood flow.
Because nonadherence of transplant recipients to prescribed
medical regimens has been identified as a major cause of
allograft failure [21], three items (accurate dose, accurate
intake timing, and self-management of immunosuppressive
drugs) were added. Also, because adherence to fluid intake
is statically a significant predictor of better graft function in
kidney transplant recipients from longitudinal research [22],
another item (fluid intake to prevent dehydration) was added.
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Because we could not confirm the factor validity of the four
items included based on their clinical importance, we treated
them as single items instead of summing them as subscale
scores.

The internal consistencies of the subscales, as assessed by
Cronbach’s alpha coefficients, were well above the preferred
level of 0.70, except for the “stress management” subscale.
This factor comprised only three items. The intraclass corre-
lation coefficients following the test-retest examination were
also well above the preferred level of 0.7. Moreover, it was
judged that the four single items had satisfactory test-retest
reliability.Theweighted kappa coefficients showed high levels
of absolute and substantial agreement except for one item,
“I take immunosuppressive drugs as prescribed,” which was
slightly low (weighted kappa = 0.33). This is likely to be a
result of the high agreement low kappa paradox, which arises
when some scores are underrepresented within the sample
so, despite high levels of absolute agreement, the weighted
kappa coefficient is low [23]. Actually, the responses to this
itemwere strongly skewed and had a confirmed ceiling effect.

Overall, we consider the reliability of our scale to
have been confirmed. We believe that these 24 items
enable accurate evaluation of the effectiveness of educational
interventions for self-management. The kidney transplant
recipient participants in this study were at no specific
stage post-transplantation, because our previous study [8]
showed that the degree of adherence to self-management
regimens is negatively correlated with time after trans-
plantation. Although one factor, “Self-monitoring,” is more
meaningful for assessing interventions within one-year post-
transplantation, some factors, such as “Self-care behavior in
daily living,” “Early detecting and coping with abnormalities
postkidney transplantation,” and “Stress management,” are
more useful for assessing interventions in recipientswho have
already returned to their daily activities. Therefore, with the
combination of these factors, this scale has the flexibility to
be applied to recipients at various stages after transplantation.
The scale can also be utilized by healthcare providers for the
early identification of recipients with poor self-management,
enabling immediate interventions to improve their scores.
Recipients can use the scale not only to help them remember
their self-management behaviors at consultations with spe-
cialists, but also to take action for themselves.

This study has several limitations. First, the participants
enrolled in the survey were outpatients who were prescribed
immunosuppressive drugs for the maximum period (2
months) possible at our research institutions. These patients
were therefore likely to be a compliant and well-controlled
group, whereas in practice physicians may need to attend to
less compliant patients. Second, the patients were recruited
from only three facilities in a single country. This sample
is not sufficiently representative to allow generalization of
our findings to other populations. Furthermore, because we
used self-administered questionnaires, it is possible that the
patients overestimated their self-care behaviors. Third, we
did not confirm criterion-related validity, and, though we
examined the test-retest reliability, the scale may be weak at
detectingminor change. Fourth, the study did not include any
patient-healthcare staff relationship measure. For example,

the doctor-patient relationship may affect self-management
behaviors. In future studies, we must investigate this issue.
Finally, though the scale was found to be satisfactory for eval-
uating self-management behaviors in the study participants,
it may reflect characteristics of the Japanese population. To
determine the generalizability of the results, further studies
must be conducted in other countries.

In the future, to obtain more a generalizable scale, this
instrument must be evaluated by recipients followed up by a
greater number of hospitals, including noncompliant patients
who do not have regular follow-up visits. In this way, the
scale will be validated for the evaluation of self-management
behaviors in a wide spectrum of recipients. It will also be
necessary to explore factors related to self-management and
specific clinical markers of graft survival, and to develop a
comprehensive self-management intervention program for
each factor. Because the items under “Stress management”
were not evaluated by a mental health specialist, we plan to
involve a psychologist or clinical psychotherapist in our team
for further studies. Despite these limitations, we believe that
our scale can be used to evaluate the effectiveness of self-
management interventions for kidney transplant recipients.

This study developed a new self-management scale for
kidney transplant recipients. Its validity and reliability were
confirmed through a patient-based field survey. In the future,
we will use this scale to evaluate the effectiveness of our
educational interventions in clinical settings. The scale has
the potential to be valuable in assessing interventions that
may prevent the recurrence of postkidney transplantation
CKD and avoiding exacerbation of CKD complications,
leading to improvement of long-term graft survival.
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