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Abstract

Background: Self-management is important for post-renal transplant reci-
pients to resolve renal dysfunction, heart failure, and post-transplant psy-
chosocial issues, and to maintain transplant kidney function, etc. However,
because recipients may be unable to adequately self-manage, healthcare pro-
viders need to provide self-management support for recipients to improve
their skills and confidence in managing their disease. However, it is difficult
to comprehensively assess the self-management behaviors in a busy outpa-
tient support setting. Furthermore, since there are no uniform standards for
assessment, it is based on the experience and abilities of medical personnel.
Therefore, self-management behavior of post-renal transplant recipients is
not sufficiently evaluated. Objective: This study aimed to evaluate content
validity of a tool that can assess self-management behaviors of adult post-renal
transplant recipients, consisting of consensus components from experts fa-
miliar with the follow-up of adult post-renal transplant recipients. Methods:
A three-round modified Delphi method was used to assess the self-manage-
ment behaviors of adult post-renal transplant recipients by a panel of experts
consisting of certified transplant recipient coordinators, physicians, outpa-
tient nurses, and researchers familiar with the follow-up of post-renal trans-
plant recipients. Regarding management behaviors of adult post-renal trans-
plant recipients, the experts rated the appropriateness and validity of each
item using a Likert scale. Consensus ratings from the experts were made by
calculating the median, interquartile range, and interquartile range percen-
tage. In the third round, an item-level content validity index was calculated
to assess content validity. Conclusions: The 41-item self-management beha-
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vior scale for kidney transplant recipients assessed self-management beha-
viors in five domains: medication, exercise, fluids and diet, disease and symp-
tom prevention and management, and psychosocial adjustment. The content
validity of this tool was confirmed, and it can be used to more easily assess
the recipients’ self-management behaviors in the post-renal transplant fol-
low-up. This tool can potentially contribute to the maintenance of transplant
kidney function and high QOL in recipients.

Keywords

Post-Renal Transplant, Recipient, Self-Management, Modified
Delphi Method

1. Introduction

In recent years, advances in medical technology and immunosuppressive drugs
have dramatically improved the survival rate of post-renal transplant recipients
and the survival rate of transplanted kidneys. Many recipients are now able to
live a life free from uremia and maintenance dialysis after transplantation. How-
ever, there are still challenges in improving long-term outcomes, and as noted,
“All kidney transplant recipients should be considered to have Chronic Kidney
Disease (CKD) regardless of GFR level or renal impairment markers.” [1] Reci-
pients are always at risk for graft rejection and renal dysfunction due to immu-
nosuppressive drugs. Additionally, death with functioning grafts (DWFG) due to
infections, malignancies, post-transplant diabetes (NODAT), post-transplant hy-
pertension, and cardiovascular disease (CVD) caused by immunosuppressive
drugs is also an issue.

Therefore, post-renal transplant recipients are required to perform compre-
hensive and continuous self-management [2], defined as “managing one or more
chronic conditions (e.g., symptoms, treatment, physical and psychosocial con-
sequences, and lifestyle changes) and integrating them into daily life to achieve
optimal quality of life.” [3] As a chronic disease patient with CKD it is necessary
to make efforts for prevention, early detection, and early treatment of CKD ex-
acerbation and CVD.

However, previous studies have reported that recipients struggle with the
psychological and social demands of living with their post-transplant condition
[4]. This is in addition to neglect of immunosuppressive medications [5], in-
adequate monitoring of graft rejection and infection prevention [6], and lack of
physical activity [7], which may lead to inadequate self-management. Therefore,
to improve long-term outcomes after transplantation, health care providers need
to intervene to increase recipients’ disease management skills and confidence
such that they are aware of their own post-transplant health problems and can
manage by themselves [8].

However, in the author’s experience, outpatient support for renal transplanta-
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tion in Japan has been limited to checking renal function and immunosuppres-
sive medication by physicians. Moreover, there may be insufficient support by
certified transplant recipient coordinators (RTCs) and outpatient nurses, who
are experts in follow-up after renal transplantation. In fact, previous studies have
shown that post-transplant care is not adequately supported by RTCs and outpa-
tient nurses. They have pointed out that post-transplant self-management sup-
port focuses on promoting medication adherence and self-monitoring [9] [10].
Conversely, support for lifestyle and psychosocial statuses, such as diet and exer-
cise, is not sufficiently provided. This is because it is difficult for outpatient
nurses who are not familiar with RTCs and kidney transplantation, of which
there are only one or two per outpatient clinic, to comprehensively assess the
self-management behaviors of dozens of recipients per day. In addition, there is
no uniform standard for evaluating self-management behaviors, and evaluations
are conducted based on the experience and abilities of medical personnel. Con-
sequently, decisions on support are made based on these evaluations.

One strategy to overcome this situation is to create a tool that allows even
outpatient nurses who are not familiar with kidney transplantation to easily as-
sess the self-management behavior of post-renal transplant recipients. The use of
such a tool is expected to reduce the number of overlooked issues in recipient
self-management behavior in busy settings. However, at this time, no assessment
tool has reached consensus among healthcare providers conducting post-renal
transplant follow-up. Since the actual follow-up of post-renal transplant reci-
pients varies by institution and provider, it is necessary to develop a tool that has
the consensus of experts who are at the forefront of follow-up of post-renal
transplant recipients. Resultantly, it makes it widely applicable in actual clinical
practice.

Considering that the challenges of post-renal transplant self-management may
differ significantly when developmental stages are taken into account, the target
population for the tools developed in this study will be adult post-renal trans-

plant recipients.

2. Objective

This study aims to evaluate content validity of a tool that can assess self-man-
agement behaviors of adult post-renal transplant recipients, consisting of expert

consensus constructs.

3. Methods

1) Research Design

We developed the “Self-management behavior scale for kidney transplant re-
cipients (draft)” and conducted a survey using the modified Delphi method. The
flow of this study is shown in Figure 1.

2) Development of “Self-management behavior scale for kidney transplant re-

cipients (draft)
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Literature Review

Development of a self-management behavior assessment tool for post-renal
transplant recipients (draft)

Round1
(questionnaire survey)

\ 4

Analysis and Feedback

Round 1
(Overview of face-to-face
review (meeting))

Feedback and Modification of
evaluation items

A4

Round2 Analysis and Feedback,
—
(questionnaire survey) Modification of evaluation items
Round3 N Analysis and Modification of
(questionnaire survey) evaluation items

l

Development of a self-management behavior assessment tool for post-renal
transplant recipients

Figure 1. Flow of the research.

Based on a review of previous literature reporting on the self-management
behaviors required for adult post-renal transplant recipients (hereafter referred
to as “recipients”) and their current status, as well as the KDIGO Clinical Prac-
tice Guideline for the Care of Kidney Transplant Recipients’ [11] self-manage-
ment behaviors were categorized into 5 domains: medication, exercise, fluid and
nutrition, disease and symptom prevention and management, and psychosocial
adjustment.

Thereafter, the structure of the items and the wording of the questions were
examined so that the items could be answered without misunderstanding by any
generation of recipients and could specifically assess self-management behavior
from both the medical and the recipient’s life perspectives. The items were then
refined with the supervision of a researcher who is familiar with transplantation
medicine and scale development at the researcher’s institution.

As a result, we developed the “Self-management behavior scale for kidney
transplant recipients” (hereinafter referred to as the assessment tool) with 41
items in 5 domains (Table 1). The recipient was asked to rate each item on a
5-point scale from “0: not at all applicable” to “4: very applicable”.

3) Examination of the content validity of the evaluation tool using the mod-
ified Delphi method

In this study, we used the modified Delphi method, which is one of the
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Table 1. Assessment items for self-management behaviors in each round.

Item Round 1 survey item
Field i Round 2 survey item Round 3 survey item
number (first draft)
I never take more (or less
(With some medicine) I Except medicine permitted by . ( )
. than the prescribed dose of
(1) sometimes take a larger (or my doctor, I never take more . ved
immunosuppressive drugs or
less) dose than prescribed (or less) dose than prescribed PP . &
any other medicine
o . I never deviate from the
. . Except medicine permitted by . .
(With some medicine) I . prescribed time by at least 2
. ] my doctor, I never deviate .
(2) sometimes deviate from the . ] hours when taking
] ] ) from the prescribed time by ] ‘
prescribed time to take it immunosuppressive
at least 2 hours .
drugs or any other medicine
I never forget to take m
. . Except medicine permitted by . & . Y
(With some medicine) I medicine, be it an
(3) . . my doctor, I never forget to ] )
sometimes forget to take it o immunosuppressive
take my medicine .
drug or any other medicine
@) I sometimes run out of stock
of the medicine
I always keep the stock of the
(5) - medicine for two weeks on (No revision)
hand just in case
g I have not kept medicine that I
S I have not kept medicine that I P
« forgot to take as extras (stock),
S (6) - forgot to take as extras (stock) . .
o . , L nor thrown it out, without my
g without my doctor’s permission , .
= doctor’s permission
I haven’t thought of a way to I have thought of a way to
remember not to forget to revent forgetting to take m
(7) .. 8 P .. 8 . & Y (No revision)
take my medicine or take medicine or taking the wrong
the wrong one one (or I never forget to take it)
Sometimes I do not ask for I make sure to ask my medical
clarification even if there is professionals if there is
(8) something I do not understand  anything regarding my (No revision)
or am confused about medicine that I am not sure
related to my medicine about or have a trouble
I sometimes make my own If I forget to take my medicine
adjustments when I forget to or take the wrong one, I make .
9) .. . s . (No revision)
take my medicine or take the adjustments within the limit
wrong one prescribed by my doctor
I make sure to ask my medical
I do not tell my medical staff . . Y
. professionals if I want to (or
about changes in the dosage . o
(10) intend to) change the dosage (No revision)

or type of medicine I am taking,
or if I have stopped taking it

or type of medicine or
stop taking it
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Continued
. . I habitually do exercise .
(11) I do not exercise continuously L (No revision)
that is suitable for me
1 sometimes exercise but that T avoid exercise that would
(12) puts stress on my body put pressure on the (No revision)
(especially my abdomen) transplanted kidney
I have not thought about I adjust the amount of exercise
(13) whether I have been able I do based on what I think is (No revision)
to adequately exercise appropriate for my body
If I cannot continue exercisin,
2 Regardless of the transplant, if I o &
i) . . . for some reason, even if it is
5 Even if I have a symptom that cannot continue exercising
54 o unrelated to the
m (14) prevents me from exercising, I for any reason, I would not .
. . . . . transplantation, I would not
sometimes ignore it ignore it and consult my . .
. . ignore it and consult my
medical professionals . .
medical professionals
. . I do not force myself to
I sometimes exercise even when . .
(15) ) D exercise when I am not (No revision)
I am not feeling quite right . .
feeling quite right
I do not regularly tell m
. 8 .y Y I tell or consult my medical
medical professionals or . L
(16) staff regarding the amount (No revision)
consult them about the amount )
; and type of exercise I do
or type of exercise I do
Based on my medical staff’s
Sometimes I do not consume prescription or advice, I ..
(17) . ) (No revision)
enough fluids consume an appropriate
amount of fluids for the season
Based on my medical staff’s
I often have opportunities rescription or advice, I
(18) ©opPP prescription o (No revision)
to eat heavily seasoned food moderate my intake of
salty foods
Based on my medical staff’s
= Sometimes I consume too prescription or advice, I .
L (19) . . . (No revision)
= much sodium or protein consume an appropriate
b=t .
é amount of protein
o .
I avoid alcohol as much as
8 I often have opportunities to . . . When drinking alcohol, I set a
o ] . possible, and make it a point o .
o (20) drink alcohol or sometimes . . rough limit and do not exceed it
2 . not to drink too much even if I .
8 drink too much . . (or I do not drink alcohol)
S, have opportunities to drink
I often have opportunities to eat ~When eating out or eating
(21) out or eat convenience store convenience store food, I pay (No revision)
food attention to the nutrition labels
I try to avoid consumin
I often have opportunities to eat ry & . L
(22) processed foods or foods with (No revision)
processed foods . .
additives as much as possible
I sometimes adjust my dietand I do not adjust my diet or I do not adjust my diet or
(23) alcohol intake in advance of alcohol intake in advance alcohol intake in advance of

medical examinations

of medical examinations

medical examinations
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Continued

(24)
(25)
(26)
(27)
(28)

£ .

2,

5 E

Ew

< 3 (29)

S =

g 2

g

x

Y
(30)
(31)
(32)

I do not take the initiative to
moderate my sodium intake or
adjust my fluid intake when my
urine volume decreases or I
experience swelling

I do not reexamine my diet even
when I have eaten too much or
eaten heavily seasoned food

I do not regularly tell my
medical staff or consult them
about the type or amount of
food I eat

I have not made a habit of
taking my blood pressure or
body temperature

I have not confirmed whether
anything is amiss in the
transplanted area

I would not consult my medical
staff if I experienced symptoms

of organ rejection, such as onset
of fever, decrease in urine, pain

in the kidney transplant area, or
high blood pressure

I often go to crowded or
polluted places

I do not use a mask even during
the epidemic of an infectious
disease

I do not brush my teeth or
sometimes forget to

I take the initiative to moderate
my sodium intake or adjust my
fluid intake when my urine
volume decreases or I
experience swelling

When I have eaten too much or
eaten heavily seasoned food, I
reexamine my diet so that it
does not become a regular
occurrence

I regularly tell my medical
professionals or consult
them about the type or
amount of food I eat

I regularly weigh myself and
take my blood pressure and
body temperature

I am always paying attention to
symptoms such as sudden
weight gain, swelling, feelings of
lethargy, fever, decrease in urine
volume, bloody urine, changes
in blood pressure, or discomfort
around the transplanted kidney

I immediately tell my doctor if I
experience symptoms such as
sudden weight gain, swelling,
feelings of lethargy, fever,
decrease in urine volume,
bloody urine, changes in blood
pressure, or discomfort around
the transplanted kidney

I avoid going to crowded or
polluted places any more than
necessary

I make sure to wear a mask
and disinfect my hands
during the epidemic of
infectious diseases and
when I go to crowded places

I brush my teeth every
day without fail

I moderate my sodium intake
or adjust my fluid intake when
my urine volume decreases or I
experience swelling

When I have eaten too much
or eaten heavily seasoned food,
I reexamine my diet so that it
does not become a regular
occurrence

(No revision)

(No revision)

I am attentive to symptoms
such as sudden weight gain,
swelling, feelings of lethargy,
fever, decrease in urine volume,
bloody urine, changes in blood
pressure, or discomfort around
the transplanted kidney

I consult my medical
professionals if I experience
symptoms such as sudden
weight gain, swelling, feelings
of lethargy, fever, decrease in
urine volume, bloody urine,
changes in blood pressure, or
discomfort around the
transplanted kidney

(No revision)

(No revision)

(No revision)
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Continued

I do not regularly go for dental

I regularly go for dental

33 No revision
(33) check-ups check-ups ( )
I do not regularly get examined I regularly get examined to see
& yg I regularly get examined for . § V8
(34) for cancer, heart disease, . if T have developed cancer or
. cancer and heart disease .
diabetes, etc. heart disease
I observe the volume or color
I do not observe the volume or I observe the volume or .
(35) . . of my urine myself at regular
color of my urine color of my urine .
intervals
If my blood test results
I would not do anything even if | 'Y "
o indicated a problem, I would .
(36) my blood test results indicated a . . (No revision)
make changes in my lifestyle
problem . L
accordingly to alleviate it
. When I feel unwell, I get
I would not get examined or . )
) ) examined or consult with my o
(37) consult with my medical . . (No revision)
. medical doctors right away
professionals when I feel unwell .
and do not put it off
Sometimes I do not ask for T ask for clarification if there is
clarification regarding a something I do not understand
(38) - treatment, examination, ormy  regarding a treatment,
medical staff’s guidance or examination, or my doctor’s
advice guidance or advice
I would not consult my medical I would consult my medical
staff even if there was professionals if there was
something I did not understand  something I did not understand
(39) about the side effects of a about the side effects of a (No revision)
medicine or medicine or
post-transplantation post-transplantation
complications complications
I am not being able to get the
(40) I do not get enough sleep or rest amount of sleep or rest that is (No revision)
adequate for me
=
S
< I am coping well (or can cope
g‘ I sometimes ruminate about I am coping well with how the . ping ( pe)
a8 . with any changes that the
< (41) problems related to the transplantation has affected and .
« ) transplant has caused in me
= transplant changed me and my life .
5 personally or my life
2
o
S I do not talk with famil
o not talk with fami
& Y If I feel anxiety about something . .
A members or those close to If I feel anxiety regarding the
) ) related to the transplant, I ) ) o
(42) me even if I feel anxiety transplantation, I discuss it with

about something related
to the transplant

discuss it with others,
including my doctor

others, including my doctor
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Continued

When I am stressed, I do not try

When I am stressed and cannot
resolve it on my own, I discuss

If I am stressed and cannot
resolve it on my own, I would

(43) to resolve it on my own or it with someone such as a family  discuss it with someone such as
discuss it with anyone member, a friend, or my a family member, a friend, or
medical professionals my doctor
If I was uneasy or unha asa
. Y PPY If T was uneasy or unhappy as a
I would not tell my medical result of the transplantation, I .
] . . T result of the transplantation, I
professionals even if I was would discuss it with someone . o
(44) would discuss it with someone

uneasy or unha; asaresult of such as a family member, a
Y PPy . Y . such as a family member, a
the transplant friend, or my medical .

friend, or my doctor

professionals, and solve it

consensus methods.

The Delphi method is a technique to form a consensus by repeating the process
of a) non-face-to-face discussion, b) exchange of opinions in anonymity, and c)
“response-analysis-feedback-response” with participating experts. However,
there is a possibility that issues are not considered from various points of view in
the “non-face-to-face review,” which is only an exchange of documents [12].
Therefore, in this study, the modified Delphi method [13] was adopted to con-
duct a “face-to-face examination” while satisfying the requirement of “maintaining
anonymity in opinion aggregation”.

4) Selection of experts

To examine the assessment tool from both treatment and care perspectives
and ensure the reliability of the consensus, we included certified transplant reci-
pient coordinators (RTCs), physicians, outpatient nurses, and researchers who
are frequently involved in recipient follow-up and research.

a) Selection criteria

i) RTCs, physicians, and outpatient nurses

At least 3 years of experience in follow-up of post-renal transplant recipients

We are currently providing treatment and care related to kidney transplanta-
tion.

ii) Researchers

Experience in the follow-up of patients with renal failure, at least one paper on
research related to renal failure, and a master’s degree or higher

b) Target number of people

Previous studies have stated that a minimum of five experts is needed to avoid
coincidence [14]. In this study, at least one RTC, a physician, an outpatient
nurse, and a researcher were each included in the study, with no upper limit on
the number of participants.

¢) Request for cooperation from the subject

Members of the research group to which the researcher belongs and their re-
ferrals were asked to cooperate in this study. The request for cooperation was

made by sending a letter and a research plan approved by the research ethics
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committee of the institution to which the principal investigator belongs by e-mail.
If the consent of the candidate subject’s institution was required, we sent a re-
search explanation document to the head of the institution and obtained consent
for research cooperation. The consent of the candidate subjects was determined
by signing and returning the research cooperation consent form.

5) Procedures and analysis methods

We referred to the recommendation that the process of “response-analysis-
feedback-response” should be repeated at least three times [15].

a) Round 1 (Questionnaire survey and face-to-face discussion)

i) Survey method

A questionnaire about the evaluation tool was sent to the panels who agreed
to participate in this study. The questionnaires were sent to the participants who
agreed to participate in this study by both mail and e-mail. This ensured that the
participants could choose the easiest way to answer the questionnaire, either by
handwriting or typing. We asked the participants to print out the survey form
themselves and return it anonymously. However, if the subject did not wish to
remain anonymous, he or she could return the questionnaire by e-mail. When
the questionnaire was sent and returned by e-mail, a password set at the begin-
ning of the study was applied.

The panels were asked to rate the “appropriateness” and “validity” of the items
of the evaluation tool on a 10-point scale from “0: not at all appropriate/not at all
relevant” to “9: sufficiently appropriate/sufficiently relevant”. In addition, a
comment column was provided for each item and the evaluation tool as a whole.
The evaluation based on the experience and knowledge of the panels and the
description of opinions were requested for the expression, content, and setting
of the domain.

ii) Analysis and feedback of survey results

The rating by the panels to each item of the questionnaire was determined as
follows: 0 to 3 points: not appropriate/not valid, 4 to 6 points: difficult to judge,
7 to 9 points: appropriate/valid). In the Delphi method, the median and inter-
quartile range (hereafter referred to as IQR), not just the mean and standard
deviation, are often used to aggregate opinions. However, it was inferred from
experience that the IQR is an unfamiliar indicator for clinicians who do not spe-
cialize in research. Therefore, in order to make it easier for all panels to under-
stand the position of their own evaluation of each item in the group, we calcu-
lated the median, IQR, and percentage of the number of people in the IQR (he-
reafter referred to as IQR%), as well as the mean and the most frequent values of
the evaluations of “appropriateness” and “validity,” and provided feedback to
the panels. The consensus criteria for “appropriateness” and “validity” were “a
median score of 7 or more points, an IQR of 1 or less, and an IQR of 80% or
more” [16] [17] [18] or “the minimum value of the evaluation by each collabo-
rators was 7 or more”, referring to previous studies.

Focusing on the items that did not reach the consensus standard among each
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item, we modified the expressions and revised the items based on the comments
obtained from the panels. Following the modifications, we had them re-eva-
luated in the next step of the survey. During the feedback, responses to all the
comments were prepared so that the intention of the questions in each item and
the intention of the revision of each item could be understood by the panels.

b) Face-to-face review (“meeting”)

The “Results of the analysis of the responses to the questionnaire survey,”
“Responses to comments from panels,” and “Proposed revisions to each item”
were organized and sent to the participants at least one week before the face-
to-face discussion. On the day of the meeting, these contents were used as a ref-
erence for discussion with the panels. The content of the meeting was recorded
with prior consent so that it could be confirmed at a later date.

In meetings, there are concerns about the time/monetary cost for participants
to assemble and the influence on discussions due to relationships among partic-
ipants. Therefore, in this study, the following conditions were set: 1) a free on-
line tool was used, 2) each participant changed his or her name to a pre-assigned
number at the start of the meeting, and 3) all participants except the principal
investigator participated only by voice without using the camera function. In
addition, the face-to-face discussion time was set at about 60 minutes in consid-
eration of the time burden on the subject. If there were too many participants,
we divided them into groups of about five and held several meetings to have ac-
tive discussions. In such cases, feedback was given in the next round so that all
panels could share the contents of discussions in other meetings.

¢) Modification of the questionnaire

Based on the results of the analysis of the questionnaire survey and the discus-
sion in the meeting, the questionnaire was revised. Even for items for which a
consensus was reached once, it was decided to ask the respondents to answer
again in the following survey. This was because the answers might change de-
pending on the relationship with the revised items or reconsideration by the ex-
perts. In addition, the wording of the items was modified to reflect the com-
ments of the panels as much as possible, regardless of whether consensus was
reached or not.

d) Round 2/Round 3 (Questionnaire survey)

i) Questionnaire survey

In the second round, we also sent the “responses to the comments from the
cooperators at the meeting” to the participants similar to the previous round. In
the second round, “responses to comments from panels at the meeting” were al-
so sent. The method of responding to the modified questionnaire was the same
as in the previous round.

ii) Analysis and revision of responses to the questionnaire survey

The second round of analysis was conducted similar to the previous round. In
the third round of analysis, the item-level content validity index (I-CVI) was
used in addition to the minimum, median, IQR, and IQR% [14] [19], and the

consensus criterion was the same as in the first and second rounds and I-CVI
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0.80 or higher. The consensus criterion was the same as in rounds 1 and 2 and
I-CVI 0.80 or higher. The I-CVI was calculated based on the number of items
for which the validity evaluation by each expert was “7” or more out of 9 levels.
In addition, even if the items were above the consensus standard or if the
comments or suggestions for revision were presented at the time of evaluation,

they were revised.

4. Survey Period

The three-stage modified Delphi study was conducted between January and May
2020.

5. Ethical Considerations

In order to protect the rights of the panels, we explained in the research instruc-
tions the purpose of the study, the method of the modified Delphi method, that
participation in the study was based on free will, consent could be withdrawn at
any point during the study period without any disadvantage to the subjects, and
that anonymity would be ensured when the study results were published.

This study was conducted with the approval of the Research Ethics Committee
of Osaka Medical and Pharmaceutical University (2020-121).

6. Results

1) Characteristics of panels

Table 2 shows the characteristics of the panels and the number of panels for
each round.

We obtained the cooperation of 17 experts (10 RTCs, 3 physicians, 2 outpa-
tient nurses, and 2 researchers) from 15 facilities in 5 of the 7 provinces in Japan.
Three of them were unable to cooperate in the meetings due to work commit-
ments, but all 17 responded to the first and third rounds of the questionnaire
survey.

The years of clinical experience of the panels were RTCs: 22.1 *+ 5.9 years,
physicians: 34.1 + 9.2 years, outpatient nurses: 19.8 + 7.5 years, and researchers:

18.6 + 12.6 years. The years of experience in follow-up of post-renal transplant

Table 2. Characteristics of the experts and the number of experts in each round.

Average years of Average Degree Round 2
Number e eiieflce in ears if :
X
Occupation of P . Y L. Round 1 Round 3
experts following up clinical  Master’s Doctral Meeting Questionnaire
with recipients experience
RTC 10 11.6 + 4.6 22.1+5.9 2 0 10 8 10 10
Physician 3 25.4+9.7 341+9.2 0 1 3 2 3 3
Outpatient
2 8.8+ 1.8 19.8+7.5 1 0 2 2 2 2
nurse
Researcher 2 7.5+ 1.5 18.6 £12.6 1 1 2 2 2 2
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recipients were as follows: RTCs: 11.6 * 4.6 years, physicians: 25.4 + 9.7 years,
outpatient nurses: 8.8 * 1.8 years, and researchers: 7.5 + 1.5 years. One physician
had a doctorate and two RTCs and one outpatient nurse had master’s degrees.
One researcher had a master’s degree and the other a doctorate.

2) Round 1 (Table 1, Table 3, Table 4)

The questionnaire items for the first round are shown in Table 1, and the
survey results are shown in Table 3. The comments from each collaborator are
shown in Table 4.

Of the 41 items in the 5 domains of the created assessment tool, only 14 items
met the consensus criteria for both appropriateness and validity: 1 item in the
medication domain (1), 2 items in the exercise domain (12, 13), 4 items in the
fluid and nutrition domain (18, 19, 25, 26), and 7 items in the disease and
symptom prevention and management domain (27, 29, 32, 33, 34 and 36, 39). In
particular, items 10 and 11 had an IQR of 3 or higher for both appropriateness
and validity.

The six items with significantly lower IQR% of appropriateness or adequacy
(<50%) were 13, 14, 17, 27, 43, and 44. A total of 90 comments were obtained
from panels for each item (25 in the medication domain, 27 in the exercise do-
main, 15 in the fluid and nutrition domain, 19 in the disease and symptom
management and prevention domain, and 4 in the psychosocial adjustment do-
main) (Table 4).

These results were then fed back to the panels and discussed in meetings. Ta-
ble 5 shows the outline of the meeting. In order to expect an active exchange of
opinions at the meetings, the panels were divided into three groups, and the
meetings were held three times (Table 5).

The items were then revised based on the results of the questionnaire survey
and meetings. Item 4, “I sometimes run out of stock of the medicine,” was di-
vided into two items: Item 5, “I always keep the stock of the medicine for two
weeks on hand just in case,” and Item 6: “I have not kept medicine that I forgot
to take as extras (stock) without my doctor’s permission”.

In addition, in response to the comments, we newly added item 38, “Some-
times I do not ask for clarification regarding a treatment, examination, or my
medical staff’s guidance or advice.”

In this study, we thought that respondents might unconsciously give high rat-
ings to items with the expression “I am able to do it” and that it might be diffi-
cult to derive accurate answers, so we used the expression “I am not able to do
it” frequently in the original proposal. However, we received opinions from sev-
eral experts that questions based on the assumption that the respondent is not
able to self-manage may damage the recipient’s self-esteem. Furthermore, in the
second stage, we revised many of the question items to positive questions similar
to those in previous studies.

3) Round 2 (Questionnaire survey) (Table 1, Table 3, Table 4)

The questionnaire items for the second round are shown in Table 1, and the

survey results are shown in Table 3. The comments from each panel are also
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Table 3. Results of each round.

Round 1 Round 2 Round 3
% It Appropriateness Validity Appropriateness Validity Appropriateness Validity
S Item
54}
IQR IQR IQR IQR IQR IQR
MIN M IQR Q MIN M IQR Q MIN M IQR Q MIN M IQR Q MIN M IQR Q MIN M IQR Q ICVI
% % % % % %
(1) 82.4 9 1 824 8 9 05 . 7 9 1
(2) 82.4 8 1 824 7 9 1 84 7 9 1
3) 81.3 8 . 81.3 7 9 05 . 7 9 1
@ - e e e e e
=
£ (5) 9 1 824 9 1 824 0.941
8
2
§ (6) 8 . 94.1 8 1 824 0.882

94.1 7 9 1 941 8 9 0 824 8 9 0 824 1

94.1 7 9 1 941 8 9 05 . 8 9 05 . 1

9 1 941 7 9 1 941 7 9 1 941 7 9 1 941 1

88.2. 9 1 94.1. 9 1 941 0.941

7 9 1 941 7 9 1 882 1

o 1w 7 5 18 s 1

7 9 1 824 7 9 1 882 1

82.4. 9 1 88.2. 9 1 882 0.941

7 9 1 824 7 9 1 875 0.941

7 9 1 882 7 9 1 875 0.941

8 9 1 100 7 9 0.75 0.941

8 9 05 . 8 9 0.75 0.941

7 9 1 941 7 9 1 93.8 0.941

7 8 1 824 7 8 0.941

9 1 875 0.941

9 1 81.3 0.882

Fluid and Nutrition

8 1 81.3 0.941

85 1 813 0941

9 1 93.8 0.941

9 1 875 0.941
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Continued

27y 7 9 1 29.4 7 9 1 8.2 7 9 075 75 7 9 075 75 8 9 0 84 7 9 0 8130941

(28) 3 8 | 1.5 647 3 8 15 765 6 9 1 882 6 9 1 941 7 9 1 %41 8 9 05 765 1

§(29) 6 9 1 82.4 6 9 05 84 7 9 1 941 6 9 1 8.2 7 9 05 765 7 9 05 765 1
o

g

2 (30) 6 8 2 588 7 8 2 588 7 9 1 882 7 9 1 82 7 9 1 %41 7 9 1 941 1

o]

=t

«

2 (31) 6 9 | 15 941 6 9 15 941 8 9 1 100 8 9 1 100 8 9 0 941 8 9 0 882 1
<

Q

E 32) 7 8 2 58.8 6 8 175 706 6 9 1 824 6 9 1 84 6 9 1 941 6 9 1 88.2 0.941
©

=

5(33) 7 8 1.5 100 6 8 15 765 6 9 1 824 6 9 1 84 7 9 1 84 7 9 1 882 1
%

S (34 7 9 1 88.2 6 9 1 82 6 9 1 882 6 9 1 8.2 8 9 05 765 7 9 05 765 1
g

=]

S (35 6 9 2 52.9 6 9 1 588 7 9 1 882 7 9 1 82 8 9 0 84 8 9 05 765 1

g

s (36) 6 8 1 94.1 6 8 1 84 8 9 1 100 7 9 1 9%1 7 9 0 824 8 9 0 882 1
=}

L

>

é 37) 6 9 1 88.2 6 9 1 706 7 9 1 882 7 9 1 %41 8 9 0 82 7 9 0 824 1
38 — - = — — - - - 7 8 1 813 7 8 1 813 8 9 05 765 8 9 05 765 1

39 7 9 1 94.1 7 9 0 882 7 9 1 882 7 9 1 82 8 9 0 882 8 9 0 882 1

(40) 6 8 15 765 6 9 1 529 6 8 15 765 6 8 2 941 7 8 1 8.2 7 8 1 941 1

=1
Q
%(41) 6 9 2 706 6 8§ 2 706 7 8 2 100 7 8 2 100 7 8 1 82 7 8 1 824 1
T
= (42) 6 8 15 824 6 8 15 941 6 8 2 941 6 8 2 882 8 9 1 100 8 9 1 100 1
19
2
-S;(43) 6 7 15 471 6 8 15 588 7 8 15 765 7 8 1.5 765 7 9 1 882 7 9 1 882 1
-5

(44) 6 8 2 41.2 7 8 2 588 6 8§ 15 765 6 8 1.5 765 7 9 1 9%1 7 9 1 882 1

Abbreviations: MIN, minimum; M, median; IQR, interquartile range; IQR%, percentage of people in the interquartile range; I-CVI, Item-level content va-

«

lidity index. Notes: “-” indicates no item for that round. A filled frame indicates that the item does not meet the consensus criteria. (Consensus criteria: MIN
>27,M27,IQR 2> 1, IQR% = 80, I-CVI > 0.9).

shown in Table 4.

Of the 43 items in the 5 domains of the questionnaire, 7 items in the medica-
tion domain (1, 2, 7, 8, 9, 10, 11), 5 items in the exercise domain (11, 13, 14, 15,
16), 8 items in the fluid and nutrition domain (17, 18, 19, 21, 23 24, 25, and 26),
a total of 13 items in the disease/symptom prevention and management domain,
and 2 items in the psychosocial adaptation domain (41 and 43), for a total of 35
items, no item had an IQR of more than 2 for either appropriateness or adequa-
cy. Additionally, no item had a significantly low IQR% (<50%) for either.
Therefore, we did not delete any items that did not meet the consensus criteria
in this round.

A total of 40 comments were obtained from panels on the items (14 on medi-
cation, 3 on exercise, 9 on diet, 9 on prevention, and 5 on psychosocial) (Table
4). Regarding the questionnaire as a whole, comments were obtained that “the
questionnaire items were revised based on everyone’s opinions, and there were

no more items that were difficult to answer” and “the questionnaire was easier to
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Table 4. Panel’s comments from each round.

Round 2
Field Round 1 comments (90 comments) comments Round 3 comments (15 comments)
(40 comments)
(1)-(3): Is there no need to distinguish
(2): Depends on how much it deviates. between immunosuppressants and
(3): If it’s once in a blue moon, that can’t be helped (2): Would other medicines?
(4): It is advised to have stock for two weeks for disaster “within 2 hours” (1)-(3): Is there no need to limit it to
situations. It would be better to include the phrase be okay? immunosuppresants?
g  “for two weeks.” (5): I don’t think (5): Not every region or hospital
‘§ (4): Having too much “stock” left over isn’t a good thing there’s any need  instructs people to keep “2 weeks
§ either. It is necessary to distinguish between medicine to specify “two  worth” of stock
= you forgot to take and excess medicine. weeks” (6): I don’t understand what this
(7): How should someone answer if they never (6): I'd rather question is getting at
forget to take their medicine? they save it than  (10): Respondents do not adjust
(9): If someone makes adjustments in the throwing itout  their own immunosuppresant dosage,
prescribed time range, I don’t think that’s a problem so I don’t understand the point
of asking this
(13): Even if the respondent answers
(11), (13), (14), (15), (16): Is exercise that necessary? that they “can,” they might in fact be
(11): That depends on the amount of exercise too doing exercise that stresses the
(12): Since you shouldn’t put pressure on the transplanted transplanted kidney. Should we
kidney, it would be better to mention that explicitly consider this as a tool by which we can
° (12): If it’s once in a blue moon, that can’t be helped. assess the discrepancy between their
4 Ifit’s frequent, then it’s a big problem. answer and the reality?
;.:_1:) (14): Does this include factors unrelated to the (14): It would be better for each

transplantation like shortness of breath or pain in the feet?
(15): Is this item related to self-management?

(16): I don’t think many people are consulting their
medical professionals about this

(16): Is the word “regularly” necessary here?

respondent to judge for themselves
whether this is something they should
consult their doctor about in
transplantation outpatient care

(15): Simple present is better than
present progressive tense here

Hydration and Nutrition

(17), (18), (19), (20), (21), (22): It would be better to have
prompts that ask how the person deals with it if they
engage in such-and-such behavior

(17): Protecting a transplanted kidney requires more fluids
than just enough to prevent dehydration

(17): The standard for “enough” varies depending on the
facility. Certain facilities also prioritize different things, like
measurement at regular intervals or total volume (of urine).
It might be best to use the phrase “as instructed,” as well.
(18), (19): There are overlapping items regarding sodium

(19): Requirements for adequate protein intake vary based on

how long it has been since the transplantation. As such, it is

better to avoid asking about it in the same prompt as sodium.

(20): Drinking too much is to be cautioned against,

but a small amount on occasion can’t be helped

(21): Even restaurants and convenience stores have healthy
items. It might be necessary to have a prompt that asks
whether the person makes sure to know what is in

the food they eat

(22): Attention must also be paid to additives

(21): The word
“paying
attention”

ts th
presents the (23): Depends on if they answer

honestly (26): They don’t
necessarily have to tell their doctor

person with
another

hurdle in
self-management;
“confirm”

would be better
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Continued

to distinguish between them

necessary
asked about

it excessively is not good

Prevention and management of disease and symptoms

(28): Is it necessary to always confirm these?

(29): Sometimes you can’t avoid this, like when commuting
(30): People are supposed to have been instructed about
preventing infection, so this question is probably not

(31),(32),(33): Depends on what time period is being

(35): It is important to observe, but worrying about

(28): Wouldn’t
asking
respondents if
they “always”
do this result in
lower scores?
(37): As a health
management

(28),(37): Each of these prompts is important, but it’s difficult

strategy, 'm not
too sure about (27): “Regularly” is difficult to

asking your interpret. Something more specific
doctor like “every day” would be better.
immediately (28): Paying attention? Observant of?
just because a It is necessary to consider what would
symptom be the most appropriate expression

occurred once
(35): Wouldn’t
any respondent
who see this
prompt think

“So I have to
measure the color
and volume of my
urine every day?”

that person”

medical professionals

Psychosocial adaptation

(42), (43), (44):

(40): For this prompt, I think it would be easier to respond to Should we
a negative statement, like “I cannot get enough sleep or rest” encourage them
(40): It would be better to include the phrase “adequate for to go as far as to

“resolve” it or

(44): Tt would be better not to limit the consultee to their is it enough for

them talk to
someone about it?

Table 5. Overview of the face-to-face review (meeting).

Number of experts

Meeting time (minutes)

Group A Group B Group C
7 3 4
105 111 74

answer than the previous one. The wording of 18 items was revised based on
these results.

4) Round 3 (Questionnaire survey) (Table 1, Table 3, Table 4)

The questionnaire items for the third round are shown in Table 1, and the
survey results are shown in Table 3. The comments from each panel are also
shown in Table 4.

Of the 43 items in the five domains that were revised based on the results of

the second round, the two items that did not meet the consensus standard in
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terms of both appropriateness and validity were item 6, “I have not kept medi-
cine that I forgot to take as extras (stock), nor thrown it out, without my doctor’s
permission,” and item 22, “I try to avoid consuming processed foods or foods
with additives as much as possible.” As for the other items, 25 items had an
I-CVI of 1.0, and the remaining 16 items had an I-CVI of 0.80 or higher, meet-
ing the consensus standard. Therefore, it was decided to adopt these 41 items as
the items of the assessment tool.

A total of 15 comments were received from panels in Round 3 (7 medication,
3 exercise, 2 diet, 2 prevention, and 1 psychosocial). Since the third round was
the final stage, the wording was modified with a comprehensive reference to the

comments from the first three stages. Table 6 shows the final items.

7. Discussion

Previous studies have pointed out that a panel consisting of professionals from
different geographical locations and specialties can produce good results [20]
[21]. In this study, we were able to survey with the cooperation of 17 RTCs, phy-
sicians, outpatient nurses, and researchers from 15 facilities in 5 regions in Ja-
pan. This was sufficient to create a tool that reflected various viewpoints without
being biased by the characteristics of regions, facilities, or professions. In addi-
tion, although previous studies have suggested that the response rate for each
round of the Delphi survey should be 70% [16]. The response rate for the three
rounds of the questionnaire survey in this study was 100%, and the three
face-to-face surveys, in which 14 out of 17 participants cooperated, were con-
ducted with the consent of the participants. Additionally, active discussions were
held beyond the scheduled time of 60 minutes. In the three face-to-face surveys,
14 out of 17 respondents cooperated, and the discussions went beyond the
scheduled 60 minutes with the consent of the respondents. Many comments on
the questionnaires and suggestions for modifications and additions to the ques-
tionnaire items were obtained. Indicatively, many of the cooperators understood
the importance of this study and actively examined the appropriateness and va-
lidity of each questionnaire item. The questionnaires were reviewed by profes-
sionals with an average of more than 15 years of clinical experience and an av-
erage of more than 5 years of recipient follow-up experience. In addition, each
professional included at least one expert with a master’s degree or higher, en-
suring the reliability of the study results, which were based on a consensus of
experts suitable for examining the self-management assessment items for post-
renal transplant recipients.

The self-management of post-renal transplant recipients assessed in this tool
covers five domains: medication, exercise, fluids and nutrition, disease and symp-
tom prevention and management, and psychosocial adjustment, and is based on
the KDIGO Clinical Practice Guideline for the Care of Kidney. The guideline
covers five areas of self-management after kidney transplantation, including im-

munosuppressive therapy, monitoring of transplant kidney function, prevention
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Table 6. Final items on the self-management behavior scale for kidney transplant recipients.

Item Item
Field Assessment item Field Assessment item
number number
I never take more (or less) than the
I larly weigh If and tak
(1) prescribed dose of immunosuppressive 27) reguiarly weigh mysett anc take my
d th dici blood pressure and body temperature
rugs or any other medicine
I am on the lookout for symptoms such
I never deviate from the prescribed as sudden weight gain, swelling, feelings
@ time by at least 2 hours when taking +(28) of lethargy, fever, decrease in urine
immunosuppressive drugs or any volume, bloody urine, changes in blood
other medicine pressure, or discomfort around the
transplanted kidney
I consult my medical professionals if I
experience symptoms such as sudden
I never forget to take my medicine, weight gain, swelling, feelings of
3) be it an immunosuppressive drug (29) lethargy, fever, decrease in urine
or any other medicine volume, bloody urine, changes in blood
pressure, or discomfort around the
g transplanted kidney
£
g “(5) I always keep a stock of medicine (30) I avoid going to crowded or polluted
§ on hand just in case E " places any more than necessary
I have thought of a way to prevent "E’n g I make sure to wear a mask and
@ forgetting to take my medicine or s E‘ (31) disinfect my hands during the
taking the wrong one E & epidemic of infectious diseases and
(or I never forget to take it) 3 g when I go to crowded places
<
Q
I make sure to ask my medical _5 §
s @
fessionals if there i hi S5
(8) pro ess'lona st e.re' s anything 4 E (32) I brush my teeth every day without fail
regarding my medicine that I am 2 0o
not sure about or have a trouble .
If I forget to take my medicine or take
9) the wrong one, I make adjustments (33) I regularly go for dental check-ups
within the limit prescribed by my doctor
I make sure to ask my medical
(10) professionals if I want to (or intend to) (34) I regularly get examined to see if I
change the dosage or type of have developed cancer or heart disease
medicine or stop taking it
(11) I habitually do exercise that is (35) I observe the volume or color of my
suitable for me urine myself at regular intervals
° I d ise that 1d put If my blood test results indicated a
avoid exercise that would pu
';w, (12) P ] (36) problem, I would make changes in my
5 pressure on the transplanted kidney
o1 lifestyle accordingly to alleviate it
8
I adjust the amount of exercise I do When I feel unwell, I get examined
(13) based on what I think is (37) or consult with my medical doctors

appropriate for my body

right away and do not put it off
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Continued

(14)

*(15)

(16)

If I cannot continue exercising for some
reason, even if it is unrelated to the
transplantation, I would not ignore it and
consult my medical professionals

I do not force myself to exercise
when I am not feeling quite right

I tell or consult my medical staff
regarding the amount and type
of exercise I do

Hydration and Nutrition

17)

(18)

(19)

(20)

(21)

*(23)

(29)

(25)

(26)

Based on my medical staff’s
prescription or advice, I
consume an appropriate amount
of fluids for the season

Based on my medical staff’s
prescription or advice, I moderate
my intake of salty foods

Based on my medical staff’s
prescription or advice, I consume an
appropriate amount of protein

When drinking alcohol, I set a
rough limit and do not exceed it
(or I do not drink alcohol)

When eating out or eating
convenience store food, I pay
attention to the nutrition labels

I do not adjust my diet or alcohol intake
in advance of medical examinations

I moderate my sodium intake or adjust
my fluid intake when my urine volume
decreases or I experience swelling

When I have eaten too much or eaten
heavily seasoned food, I reexamine
my diet so that it does not become

a regular occurrence

I regularly tell my medical professionals
or consult them about the type or amount
of food I eat

Psychosocial adaptation

(39)

(40)

(43)

(44)

I ask for clarification if there is
something I do not understand
regarding a treatment, examination,
or my doctor’s guidance or advice

I would consult my medical
professionals if there was something I
did not understand about the side effects
of a medicine or post-transplantation
complications

I am not being able to get the amount
of sleep or rest that is adequate for me

I am coping well (or can cope) with
any changes that the transplant has
caused in me personally or my life

If I feel anxiety regarding the
transplantation, I discuss it with
others, including my doctor

If I am stressed and cannot resolve it
on my own, I would discuss it with
someone such as a family member, a
friend, or my doctor

If I was uneasy or unhappy as a result
of the transplantation, I would discuss it
with someone such as a family member,
a friend, or my doctor

Notes: *indicates items whose phrasing (in Japanese) was revised after Round 3.
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of infection, prevention and management of post-transplant diabetes and cardi-
ovascular disease, lifestyle, and mental health [11].

The items in this tool are not just questions about whether or not the patient
exercises or consumes alcohol. The content includes the recipient’s perspective
on daily life, which is necessary for improving the appropriateness of self-man-
agement and support for medical treatment [22]. As a result, it will be possible
to assess the behaviors that recipients are prone to in their daily lives after kid-
ney transplantation. Moreover, medical professionals will be able to consider
what follow-up is necessary based on a more concrete understanding of the sta-
tus of self-management in each area by recipients.

In the first round of the survey for this study, there were many comments
about questions regarding the wording of the questions, modifications to the
wording, and negative questions based on the assumption that self-management
was not being done. In addition, some comments did not consider the item “I
sometimes exercise even when I am not feeling quite right” as self-management,
and there were comments that doubted the necessity of exercise after kidney
transplantation in 5 of the 6 questions in the exercise area. As a result, many
questions were not answered and may not have met the consensus criteria in this
round. However, many of the items did meet the consensus in the Round 2 sur-
vey. The reason for this is that in the face-to-face meeting in the first round of
the survey, the researcher and the collaborators who developed the questionnaire
had an opportunity to directly confirm each other’s ideas. In addition to the sta-
tistical data, comments from the panels obtained from the questionnaire survey
and face-to-face meetings, and responses from the researcher to the comments
were reported to all panels.

When providing feedback to panels, it may be difficult to convey the inten-
tions of those who created and revised the questionnaire items if only statistical
data are used to provide feedback after consensus. In addition, if the items that
did not meet the consensus criteria and are deleted in early rounds in this situa-
tion, important items may be dropped out since it is difficult to consider all
questionnaire items and derive a revised plan only in a face-to-face meeting with
a time limit.

We believe that it is effective to provide qualitative data as well as feedback as
in this study.

Non-adherence to immunosuppressive medication is an important issue for
post-renal transplant recipients [23] [24]. In this study, we evaluated the Basel

Assessment of Adherence to Immunosuppressive Medication Scale (BAASIS),

» « » «

which includes the following items: “missed dose,” “multiple doses,” “more than

2 hours before or after the indicated time,” and “less than/more than the pre-
scribed dose.” [25] It is appropriate that the experts reached a consensus on the
items corresponding to “consultation with medical personnel” to prevent self-
judgmental abstinence or withdrawal of medication [5], in addition to the items

» «

corresponding to “forgetting to take medication,” “taking medication in multiple
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divided doses,” “taking medication more than 2 hours before or after the time of
instruction,” and “taking medication more or less than the prescribed dose” of
immunosuppressive drugs, [25] and the items on medication other than immu-
nosuppressive drugs [22]. However, there was no consensus on the item “I have
not kept medicine that I forgot to take as extras (stock), nor thrown it out,
without my doctor’s permission.” This item, which asks whether or not the re-
maining medication is properly managed and is thought to have received a low
rating because of the similarity in content with other items related to “forgetting
to take medication” and “stocking.” This could be a result of the intention of the
question not being sufficiently conveyed.

All of the items in the exercise domain eventually met the consensus criteria.
However, as mentioned earlier, in the first round, comments were questioning
the necessity of exercise. Moreover, some comments did not consider unrea-
sonable exercise during physical illness as an item for self-management. One of
the reasons for this is that there is insufficient evidence for effective exercise
therapy after kidney transplantation. However, since exercise therapy has been
reported to improve exercise tolerance and prevent PTDM [26] [27], we believe
it is important to adopt items to evaluate exercise after kidney transplantation as
evaluation items for self-management after kidney transplantation.

In the diet and fluid area, we reached a consensus on 9 of the 10 behaviors
that recipients are prone to, as reported in previous studies. We believe that
these results are valid because diet and fluid management is important for pre-
venting obesity, which is an important factor in cardiovascular disease and mor-
tality, and for maintaining transplant kidney function.

However, no consensus was reached for the item “I try to avoid consuming
processed foods or foods with additives as much as possible.” Although we did
not obtain any comments on the reason for this, referring to the comments on
other items such as “sometimes it is somewhat unavoidable,” we believe that the
respondents judged that it is difficult to avoid such foods in daily life and that it
is not feasible. In addition, there was a comment that wondered whether reci-
pients would answer honestly to the item “I do not adjust the content and
amount of food and alcohol consumed to coincide with the day of medical visits
and examinations.” For recipients who have been forced to follow a strict diet
until transplantation, diet is one of their greatest pleasures, and restrictions on
their favorite foods may be a factor in lowering their QOL. Therefore, it is ne-
cessary to evaluate the self-management of diet and fluids, especially in combi-
nation with the recipient’s other behaviors and actions and not just the answers
to the questions.

All items in the disease/symptom prevention and management area ultimately
met the consensus criteria. In particular, it has been pointed out that poor oral
hygiene increases the incidence of odontogenic infections and may lead to graft
rejection. However, the low level of implementation of “brushing teeth to avoid

damaging the oral mucosa” and “regular dental visits” has been reported [28] In
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addition, low implementation of other items, such as body temperature mea-
surement, was also reported [28]. Therefore, we believe it was appropriate to
obtain consensus on these items for evaluation. Contrarily, experts’ opinions
were divided on whether or not monitoring and medical visits should be con-
ducted “every day” for some items. Of course, monitoring should ideally be per-
formed daily, but there are no clear standards at this time, and decisions should
be made on a case-by-case basis depending on the physical condition of the reci-
pient. Therefore, it may be necessary to change the wording of the questions in
this tool to “every day” or “once a week,” depending on the physical condition of
the recipient.

It has been reported that recipients continue to experience psychosocial stress
after transplantation due to the time and financial burden of medical visits and
testing, the constant threat of graft rejection, infection, and cancer development,
and role limitations [29] [30] [31], and struggle to adjust to their current condi-
tion. However, support for self-management management focuses on improving
medication adherence and self-monitoring [9] [10]. The expert consensus on the
items in the psychosocial adjustment domain in this study indicates that they do
not consider support for self-management in this domain to be unnecessary.
Although it is practically difficult to assess psychosocial adjustment behaviors of
all recipients on the spot and consider necessary support in a busy clinical set-
ting, this tool may make it easier to assess and provide support to those reci-
pients who need it.

In this study, we confirmed the content validity of a tool for assessing self-
management behaviors necessary for adult post-renal transplant recipients. In
the future, we will survey the actual recipients using this tool and develop a tool
that can be used in actual clinical practice after confirming its validity and relia-
bility.

8. Strength and Limitations

In this study, we developed an assessment tool that can cover and evaluate a
wide range of self-management behaviors. It includes behaviors that recipients
tend to fall into and items that medical professionals overlook as necessary
self-management after kidney transplantation. To the best of our knowledge, this
is the first assessment tool that has achieved consensus among experts who ac-
tually conduct follow-up after kidney transplantation.

However, it is not realistic to include the full range of self-management beha-
viors necessary for post-renal transplant recipients in the items of this tool, and
the items may be limited to those that are particularly representative. It is ex-
pected that assessment items will be added or modified in the future according
to the environment surrounding the recipient and that the assessment tool will
be brushed up. Therefore, it is necessary to evaluate self-management behaviors
more deeply through dialogue with the recipient and evaluating using this tool

as an entry point, rather than judging that there are no problems with self-
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management behaviors based solely on the evaluation of the items in this tool. In
addition, it may be possible to learn more about the current state of self-man-
agement by finding discrepancies between the recipient’s self-evaluation using
this tool and actual behavior or blood data.

The items in this tool are based on a review of the literature for adult reci-
pients. In addition, the expert panel is entirely Japanese and may not apply to

underage recipients or in other regions.

9. Conclusion

A modified Delphi study identified 41 items needed to assess self-management
behavior in adult post-renal transplant recipients with broad expert consensus
on post-renal transplant follow-up. The self-management behavior scale for
kidney transplant recipients assesses self-management behaviors in five domains:
medication, exercise, fluids and diet, disease and symptom prevention and man-
agement, and psychosocial adjustment. This tool, which has been content-vali-
dated, has the potential to contribute to the maintenance of transplant kidney
function and high QOL in recipients by making it easier to assess their self-

management behaviors in post-renal transplant follow-up.
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