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ABSTRACT

In kidney transplant recipients, non-adherence to immunosuppressive medications leads to rejection, which negatively affects the function of the
transplanted organ and increases mortality rates and healthcare costs. The purpose of this paper is to report a case from the parent study which
is designed to test the efficacy of the SystemCHANGE™ intervention compared to an attention-control intervention on medication adherence at
6 and 12 months in non-adherent Turkish adult kidney transplant recipients. This is a case report from the Turkish parent study which mirrored
the methods of the Medication Adherence Given Individual Change (MAGIC) studies conducted with adult kidney transplant recipients that have
been previously published. This study reports a case study of an adult kidney transplant recipient with poor medication adherence enrolled in an
innovative six-month SystemCHANGE™ intervention. Medication adherence increased immediately and was sustained throughout the
intervention and maintenance phases. The SystemCHANGE™ intervention resulted in immediate and sustained improvements in medication
adherence. The patient experienced a clinically meaningful increase in MA (23%) by improving the timing of doses by linking them to a regularly
occurring behavior. This is the first case study conducted in different culture, and the second case study on this topic in the international literature.
The SystemCHANGE™ intervention was effective in increasing medication adherence and quality of life in this individual.

Keywords: Medication adherence, kidney transplantation, SystemChange.

SistemDegisimi™ Miidahalesinin immiinosupresif ilag Uyumunun Etkisi: Tiirk Bir Bobrek Nakli
Alicisinin Olgu Galigmasi

OZET

Bobrek nakli alicilarinda immiinosupresif ilaglara uyumsuzluk, nakledilen organin islevini olumsuz etkileyen rejeksiyona yol agmakta ve olim
oranlari ile saglik bakim maliyetlerini artirmaktadir. Bu makalenin amaci, SistemDegisimi™ miidahalesinin uyumsuz Tiirk yetigkin bobrek nakli
alicilarinda 6. ve 12. aylarda ilag uyumu tizerinde bir dikkat kontrol miidahalesine kiyasla etkinligini test etmek igin tasarlanan ana ¢alismadan bir
vakayi bildirmektir. Bu ¢alisma, daha once yayinlanmis olan yetiskin bobrek nakli alicilar ile yirdtiilen Medication Adherence Given Individual
Change (MAGIC) galigmalarinin yontemlerini yansitan Tirk ebeveyn galismasindan bir vaka raporudur. Bu calisma, alti aylik yenilikgi bir
SistemDegisimi™ miidahalesine kaydolan, ila¢ uyumu zayif yetiskin bir bdbrek nakli alicisinin vaka ¢alismasini rapor etmektedir. ilaclara baglilik
hemen artmisg ve miidahale ve idame asamalari boyunca sirdirtlmistir. SistemDegisimi™ mudahalesi, ilag uyumunda aninda ve sirekli
iyilesmelerle sonuglanmistir. Hasta, dozlarin zamanlamasini diizenli olarak gergeklesen bir davranisa baglayarak iyilestirerek ilag uyumunda klinik
olarak anlamli bir artis (%23) yasamistir. Bu ¢aligsma, farkli bir kiiltiirde gergeklestirilen ilk vaka ¢alismasi ve uluslararasi literatiirde bu konuda
yapilan ikinci vaka galismasidir. SistemDegisimi™ miidahalesi bu bireyde ilag uyumunu ve yasam kalitesini artirmada etkili olmustur.

Anahtar kelimeler: ilag uyumu, bébrek nakli, SistemDegisimi.

1. Introduction

Immunosuppressive medication nonadherence in kidney
transplant recipients leads to rejection which adversely affect
the function of the transplanted organ, and increases mortality
rates and health care costs. Health care cost due to medication
non-adherence in the first three years after organ transplantation
exceed $33,000 per patient (1,2). Even though it is a preventable
behavior, in a meta-analysis, the rate of medication non-
adherence in adult kidney transplant patients was reported as
35.6 case per 100 kidney transplant patients per year (3). A

systematic review found factors leading to increased medication
non-adherence in kidney transplant recipients were male sex,
>50 years of age, taking =2 medicines per day, and having an
organ transplanted from a living donor (4).

To increase medication adherence (MA) in adult kidney
transplant recipients, interventions have focused on cognition
(knowledge, attitudes, beliefs) and a variety of behavioral skills;
however, effects of these studies are limited (5,6,7,8,9,10). Many
of these studies focus on individual motivation and intention to
improve MA. A novel approach, called SystemCHANGE™, which
moves beyond motivation and intention, focuses on the redesign
of a patient’s interpersonal system and daily routines linked to
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the targeted health behavior (11). The SystemCHANGE™
intervention has been studied in Human Immunodeficiency Virus
(HIV)-positive patients (12), stroke patients (13), low-income
adolescents with overweight and obesity (14), and kidney
transplant  recipients  (1516). The SystemCHANGE™
intervention, with foundations in Bronfenbrenner's Socio-
Ecological model and Deming's Plan-Do-Check-Act model,
focuses on the individual's systems, including social relations
and environmental factors that affect MA at home, at work and
in the social environment (11). Using a four-pronged, patient-
centered approach, the SystemCHANGE™ intervention involves
assessing 1) individual systems (including important others who
shape medication taking), how they influence medication taking
and solutions for improving medication adherence, 2)
implementing the proposed individual systems solutions for
improving adherence, 3) tracking adherence data, and 4)
evaluating adherence data through these small experiments
(16). The purpose of this paper is to report a case from the
parent study which is designed to test the efficacy of the
SystemCHANGE™ intervention compared to an attention-
control intervention on MA at 6 and 12 months in non-adherent
Turkish adult kidney transplant recipients. The patient in this
case study received the SystemCHANGE™ intervention.

2. Materials and Methods
2.1. Purpose of the study

The purpose of this paper is to report a case from the parent
study which is designed to test the efficacy of the
SystemCHANGE™ intervention compared to an attention-
control intervention on MA at 6 and 12 months in non-adherent
Turkish adult kidney transplant recipients.

Location of the Research

The present study was conducted in a university hospital in Izmir,
a province located in the west of Tiirkiye.

2.2. Ethical Aspect of the Research

Dokuz Eylul University Non-Invasive Research Ethical Committee
(number: 3636-GOA 2018/04-34) approved the study protocol.
Written informed consent was obtained from the participant.

2.3. Application of Research

Before the study was conducted, ethics committee approval
(number: 3636-GOA 2018/04-34), and institutional permission
were obtained.

This is a case report from the Turkish parent study which
mirrored the methods of the Medication Adherence Given
Individual Change (MAGIC) studies conducted with adult kidney
transplant recipients that have been previously published
(16,17,18). Briefly, the study has a 3-month screening phase
where patients are screened for medication nonadherence, a 6-
month intervention phase where those who are medication
nonadherent are randomized into the SystemCHANGE™
intervention or the attention-control education intervention, and
a 6-month maintenance phase where both interventions are
withdrawn and MA continues to be monitored. Medication
adherence scores are obtained at the end of screening, at 6
months and at 12 months.

The patient included in this case study was selected because he
met inclusion criteria for the main study. He was a >50-year-old
man, took =2 medicines per day, had living donor transplant, and
had a low MA score.

3. Case Study

Mr. K., was a 33-year-old married man, had a child, was a
university graduate, received a living donor transplant from his
father 6 years prior to the study, and worked at home. Data were
collected between January 2021 and April 2022. The study
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includes the following three phases: screening, intervention, and
maintenance.

3.1. Screening Phase

After the cognitive level of the patient was assessed by the
researcher using the Mini Mental Exam, he was given detailed
information about the study and his written consent was
obtained (19). The Medication Event Monitoring System (MEMS)
(AARDEX Company, 2018) was then introduced. This electronic
medication monitoring system consists of two parts: a medicine
bottle with cap and a reader. Every time the medicine bottle is
opened, a chip within the cap records the date and time the cap
is opened. The reader allows the date and time data from the cap
to be electronically transferred by an internet connection to a
database called MedAmigoTM (AARDEX Company, 2018). The
MedAmigo™ program uses predefined algorithms to develop a
MEMS report which includes a numerical value of MA and
graphic display of the patient's MA score according to the days
of the week. The patient was also provided with a diary where he
could record the date, time and reason he opened the medication
bottle but did not take a medication (e.g. opened it accidentally,
opened it to refill the bottle but did not take a medication, or
opened it to take a medication out early to be taken later). The
diary was used to make any corrections to the MEMS cap data
to increase the validity of the data. To determine the
immunosuppressive medication to be placed in the medication
bottle, the researcher listed all of Mr. K's immunosuppressive
medications and randomly selected one (mycophenolate
mofetil) for him to place in the bottle.

The researcher contacted the patient by phone one week and
eight weeks after he started using the medication bottle, cap, and
diary to confirm protocol adherence. These questions focused
on describing how he was using the bottle, cap, and diary,
whether he was taking his medications directly from the
medication bottle for each dose, whether he was making a note
in the diary if he opened the cap but did not take a medication,
and whether he was having any problems with taking his
medications related to using the bottle and cap. At the end of the
3-month screening phase, the patient was again called,
questioned about the use of the bottle, cap and diary, asked to
terminate the use of the bottle, cap and diary and asked to send
the cap and diary to the researcher by pre-paid postal service.

The monthly MA score was calculated by averaging the daily MA
scores while the 6-month and 12-month MA scores were
calculated by averaging the previous 6 months. For example, the
6-month MA score is calculated by adding the month 1,2, 3,4, 5
and 6 MA scores and dividing by 6. Because there is a period of
adaption to electronic medication monitoring with an early
period of higher than normal MA, usually about 30 days
(11,15,20,21), the first 30 days of screening phase medication
taking data were not included in the calculation of the MA score.
To calculate the screening period MA score, the patient's
medication data from the second and third months were used.

According to the parent study protocol, the patient is considered
medication nonadherent if the MA score is less than 85% (18,19).
Mr. K.'s MA score was determined by medAmigo as 62% so he
was medication nonadherent and was eligible for the next phase
of the study, the intervention phase (AARDEX Company, 2018).
After the MA score was shared and discussed with the patient
by the researcher, the patient agreed to take part in the
intervention phase.

3.2. Intervention Phase

The researcher and patient met via teleconferencing system to
complete the baseline measure described below and begin
conducting the SystemCHANGE™ intervention phase. The
intervention delivery moved to teleconferencing delivery due to
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the COVID-19 pandemic. All forms were mailed to the patient
prior to the meeting.

First, the patient completed the baseline measure Short Form
(SF)-36 Quality of Life Scale, a valid and reliable instrument
widely used in the literatlire (22,23,24). The SF-36 has the
following eight sub-dimensions: physical functioning, role
physical, general health, vitality, social functioning, role
emotional, physical health, and mental health. By summing the
weighted scores obtained from the questions included in the
sub-scales of the SF-36 Quality of Life Scale, physical health
component summary scale and mental health component
summary scale values are obtained. The purpose of obtaining
summary values is to facilitate interpretation and comparison.
The summary values obtained are expressed as a continuous
variable ranging from 0 to 100. While “0” indicates poor health,
“100” indicates good health (22,23).

The intervention phase began next with the researcher
introducing Mr. K. to SystemCHANGE™. The key concepts of the
SystemCHANGE™ approach were reviewed by the researcher
using slides (Table 1).

Table 1. Introduction of key concept of SystemCHANGE™

Introduction to SystemCHANGE™
Everyone has challenges with taking their medications on time
every day.
We'd be surprised if you took your medications on time every day.
The SystemCHANGE intervention is meant to:
. Help you focus on changing your medication taking routines
. Make medication taking an effortless habit by trying “small
experiments”
There are 4 steps to SystemCHANGE™:
1. Explore your habits around medication taking time and ask:
e How does a habit help or hinder your medication taking?
e How can we arrange your medications within your habits so the
medications are in the right place at the right time for you to take?
2. Try a small experiment that changes your medication taking
habits.
3.  Track your medication taking with the medication event
monitoring system (MEMS) cap.
4.  Evaluate how the change is working with the MEMS report.
e Improving medication taking works best when you can see a
picture or report of how you are taking your medicines.
e Each month we will look over your medication taking report
together over the phone to see if the changes are working.

Additional Key Concepts:
e Improving how you take medications takes time.
e Challenges with medication taking are not your fault - it is
because your habits and routines don't help you.
e You shouldn't have to try harder or try to remember to take your
medications.
e They should be in the right place at the right time.
e Habits and routines are key to success.
I'm going to guide you through this process of:
1. Exploring your habits,
Trying a small experiment arranging your medications within
your habits so the medications are in the right place at the right
time for you to take,
3. Tracking your medication taking with the MEMS cap, and
4. Evaluating how the change is working with the monthly MEMS
report.

Next the researcher reviewed the MEMS report from the
screening phase with the Mr. K. (Figure 1). Details of these steps
are provided elsewhere, but will be briefly reviewed here
(11,16,17). The researcher pointed out that mycophenolate
mofetil was the monitored medication which was prescribed to
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be taken two times per day at 8:00 a.m. and 8:00 p.m. and that
the “medication taking window” was from 6:30 to 9:30 in the
morning and evening. There are three sections to the report, the
calendar, the graph with dots, and the bar graph. The researcher
reviewed the calendar where the blue days indicated that the
medication was taken, and the gray days indicated that the dose
was lower than it should be or the medication was not taken at
all. There was a number on each day, which showed how many
times the medication was taken that day. For instance, if the
number was "2, it indicated that the medication was taken twice
that day. In the graph with dots, the x-axis shows the dates, and
the y-axis shows the hours. The blue area in the graph shows the
time range during which the medication should be taken; the
“medication taking window”. For instance, since the time range
is 1.5 hours, for the medication that should be taken at 8
o'clock, the blue area covers the time ranging between 6:30 a.m.
and 9:30 a.m. The blue dots on the graph show at what time the
patient took that medicine on those days. At the top of the graph,
the blue bars show the days when the medication is taken, the
gray bars show the days when the medication is not taken. The
bar graph lists Mr. K's MA scores for each day of the week. Mr.
K. was shown that he missed 14 evenings doses and 10 morning
doses. Four days both morning and evening doses were missed.
He was late with 1T morning dose and 2 evening doses and he
never took medications early. Mr. K. also had problems taking
medication on Wednesdays, Thursdays and Saturdays of the
week. The researcher then informed Mr. K. of his MA score and
then asked what his MA score goal was. He set his goal at 100%

Next MA process owners, significant others who were important
in his medication taking processes, were identified using the
Significant Others Identification Form (18). The form consists of
seven yes-no questions where Mr. K. was asked to identify
significant others likely to affect his medication taking behavior.
The questions are as follows: (1) Is there anyone you live with at
home? (2) Does the person you live with consider when you have
to take medicine? (3) Does the person you live with help you with
your activities of daily living such as bathing, feeding, etc.? (4)
Does the person you live with pay attention to the time when you
have to take your medicines or support you meeting the cost of
the medicine? (5) Does the person you live with pay attention to
the way you take medicines? (6) Do you interact with this person
every day? (7) Is the person you live with interested in how and
when you interact with others socially? Mr. K. answered no to all
of the seven questions indicating that he did not have a
significant other who had a direct effect on his medication taking
behavior, but that instead, he was independently managing his
medications.

Next, Mr. K.'s life routines were identified using the Life Routines
Form (Table 2). This form was used to collect data on his daily
routines such as waking up, eating, going to work, going to sleep;
weekly routines such as on-line meetings and coffee breaks on
Wednesdays and Thursdays. He had no monthly routines such
as paying bills or picking up or refilling medicine from the
pharmacy. The discussion indicated that Mr. K. wakes up around
7:30 a.m,, stays in bed, takes his stomach protectant medication
which is at his bedside. Between 7:45 and 9:45 a.m. he stays in
bed and goes to sleep again. During this time, he tries to wake
up and remember to go to the kitchen and take his
immunosuppressive medication and eat a light breakfast.
Between 9:45 a.m. and 10;00 a.m. he wakes up again, goes to
bathroom, brushes his teeth, and washes his face. At 10:00 a.m.
he goes to kitchen to drink water and then to living room to turn
on the computer and starts working. He works in his home office
from 10:00 a.m. to 12:00 p.m. Mr. K. has dinner around 6:00 p.m.
to 7:00 p.m. Between 7:00 p.m. and 10.00 p.m. he watches
television and tries to remember to take his medication which is
located in the kitchen. At 10:00 p.m. he goes to kitchen to drink
water and goes to bathroom. Between 10:00 p.m. and 10:30 p.m.
he goes to the bedroom to sleep. Mr. K.’s other activities from
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12:00 a.m. to 6:00 p.m. were also reviewed, but not emphasized
because they were not closely associated with his medication
taking times. Mr. K.'s weekly routine included having online
meetings between 08:00 am and 12:00 am each Wednesday and
Thursday. The researcher also asked Mr. K. to describe where he
kept his medications because medication location is crucial to
consider when using SystemCHANGE™ for successful
medication taking. It was discovered that Mr. K. kept his
medications on the kitchen countertop near the water.

Table 2. Mr. K.’s life routines forms

Daily Routines

Morning routines

7:30 a.m.-7:45 a.m.

- wakes up, stays in bed, takes stomach
protectant medication at bedside
07:45 a.m.-09:45 a.m. |- stays in bed and goes to sleep again;
tries toremember to take
immunosuppressive medication and eat
light breakfast
09:45 a.m.-10:00 a.m. |- wakes up again, goes to bathroom and
brushes teeth, washes face
- goes to kitchen to drink water and then
to living room to turn on the computer
and starts working
10:00 a.m.-12:00 p.m. |- works in home office
Evening routines

10:00 a.m.

6:00 p.m.-7:00 p.m.
7:00 p.m.-10.00 p.m.

- eats dinner

- watches TV in living room; tries to
remember to go to kitchen at 08:00 p.m.
to take medications.

- goes to kitchen to drink water and goes
to bathroom

10:00 p.m.-10:30 p.m. |- goes to the bedroom to sleep

10:00 p.m.

Weekly Routines

Wednesday: -08.00-12.00 a.m. has online meeting
10.00 a.m. has coffee break in the
meeting

Thursday: -08.00-12.00 a.m. has online meeting

10.00 a.m. has coffee break in the
meeting

Monthly Routines

Mr. K.’s did not have any monthly routines
related to immunosuppressive
medication taking.

Next, the linkages between the life routines around medication
taking time and life cycles were identified using the Life Cycles
Form (Figure 2). Behaviors the patient displayed before and after
taking his morning medicine dose, and before and after taking
the evening medication dose were recorded on this form. This
form provides information on which daily activities should be
taken into consideration in determining solution suggestions
that may affect his medication intake. This form is intended to
help the researcher and Mr. K. visualize how his routines are
linked one to the other and provides insight on ways in which his
medication taking could be made more effortless by connecting
it to some of these daily routines.
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7:30 a.m. - 07:45 a. m. wakes
up, stays in bed, takes

stomach protectant
medication at bedsie

10:00 - 10:30 p.m. goes to
bedroom to sleep

07:45 a.m. -09.45 a.m. stays in bed
and goes to sleep again; tries to
remember to take
immunosuppressive medication and
eat light breakfast located in kitchen
at 08:00 a.m.

10.00 p.m. goes to the kitchen

to drink water and goes to the
bathroom

7:00 p.m. — 10.00 p.m.
watchesTV is ing room; tries
to remember to go to kitchen at
8:00 p.m. to take medications

6:00 p.m. - 7:00 p.m. eats
dinner

10:00 a.m. goes to kitchen to

drink water and then to living

room to turn on the computer
and starts working

12:00 a.m. works

iome office

Figure 2. Mr. K.'s life cycles form

Finally, the Possible Solutions Form (Table 3) was completed
with Mr. K. Possible solutions likely to increase MA that might
affect his medication taking behavior were listed in the first part
of this form.

Table 3. Mr K.'s possible solutions form

Possible Solution: Change medication taking time to 10:00 am and
10:00 pm

Patient answered these questions about the possible Yes No
solution.

Focuses on events that happen before taking my X
medications on time.

Does not rely on my motivation or commitment. X
Changes my environment X
Once done, stays done. No need to make the change X

again.

If it fails to improve medication taking, it is no one’s X

fault.

If the solution doesn't work to improve medication X

taking, there is no reason to try harder to make it work.

Will increase the time between medication taking X
failures.

Does not rely on my memory to take medications. X
Indirectly improves medication taking and timing. X

Is a change in a recurring life routine. X
Requires more than one person to bring it about. X
If solution is done today, it will improve medication X

taking in the future, maybe not today.

Leads to timely medication taking as part of another X

task

Involves a physical change. X
Provides resources (time, equipment) for timely X
medication taking.

Changes who | spend time with. X
Affects others who live with me. X
Changes what | do for fun and social gatherings. X
Leaves no choice but to take medication on time. X
Changes a group activity. X
If it fails to work, it gives me new insights about what X

to do next.

Rearranges the sequence of my daily living activities X
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Screening Phase

Drug : Drug C, Mycophenolate mofetil
Regimen : 2 X per day
Interval: 2x/day | Interdose interval (hours): 11-13 | Time window: [08:00 +/- 90] [20:00 +/- 90]

January 2021 February 2021 March 2021
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Figure 1. Mr. K."s MEMS reports- screening phase
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In determining these possible solutions, information on his daily
routines was utilized. In line with this information, emphasis was
placed on which solution could be associated with which daily
life routine, and how he could place his medication intake within
his daily routine. Finally, the YSO evaluated the possible solution
of taking his immunosuppressive medication at 10:00 a.m. and
10.00 p.m. Mr. K. answered “yes” to 59% (13 of 22) of the
questions which indicated that this possible solution was a
strong SystemCHANGE™ solution and did not rely on memory
or trying harder, therefore Mr. K. decided to implement to the
solution.

The researcher guided Mr. K. to implement the prioritized the
SystemCHANGE™ solution or small experiment of changing his
medication taking time to 10:00 a.m. and 10:00 p.m. instead of
8:00 am and 8:00 pm.

The researcher next encouraged Mr. K. to continuing to use the
MEMS cap for the next six months of the intervention phase.
Throughout the six-month intervention phase, the researchers
called Mr. K monthly and asked him to download his data using
the MEMS reader. The researcher then mailed Mr. K. a copy of
the MEMS report, along with a monthly gift card. The following
week, the researcher called Mr. K. at a previously scheduled time
to review the MEMS report, address any MEMS diary entries, and
assess the MA score and if any additional solutions needed to
be considered.

3.3. Results

Mr. K.'s MA score was 62 % in the screening phase which was
below the 85% MA limit, therefore he was eligible to be
randomized into the intervention phase of the study. His 3-month
screening, 6-month intervention and 6-month maintenance
phase MA scores are provided in Figure 3. His mean MA score
was 97 % at 6- months and 85 % at 12-months.

1,00
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0,80
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0,60
0,50
0,40

0,30

Madication Adherence Scores

0,20
0,10
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& . N
C:s“‘ Intervention Maintenance

Months

Figure 3. Mr. K’'s medication adherence scores by month

His life cycles are shown in Figure 2 One of the important issues
in Mr. K.'s life routines was that the time to start work was always
set at 10:00 but the time to end worked was not set because he
worked from home. However, he stated that he always had
dinner between 6:00 p.m. and 7:00 p.m. Additionally, Mr. K.'s
weekly routines included two days of long online meetings when
affected his medication taking time. No changes were
determined in his weekend and monthly routines regarding his
wake-up and medication intake times.

After reviewing all the data, Mr. K. and the researcher together
identified that he could go to the kitchen to take mycophenolate
mofetil with water before going to sit in front of the computer in
the morning and going to the bathroom in the evening. He kept
his immunosuppressive medications in the kitchen, and in the
solution proposal, it was decided that they should remain in the
kitchen. With this solution proposal, his medication intake was
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combined with his current daily routine, rather than creating an
extra routine for medication intake.

The analysis of Mr. K.'s pre- and post-intervention Quality of Life
Scale summary scores demonstrated that his physical health
component summary scale mean score increased from 53.18 to
57.61 and his mental health component summary scale mean
score increased from 49.16 to 53.15.

4. Discussion

This case study is the first study in which the effect of the
SystemCHANGE™ intervention on the medication intake
behavior of a Turkish kidney transplant recipient was
investigated. Mr. K.'s MA level at baseline was 62%. After
analysis of Mr. K.s daily routines and life cycles, he
collaboratively worked with the researcher to implement the
solution of changing his medication taking times so that he took
his morning dose when he was in the kitchen right before he
began work in the morning and he took the evening dose when
he was in the kitchen right before he goes to bed. After this
change, his MA level immediately increased by 23 % in the first
month. At the end of the intervention, his MA was 97 % at the 6th
month and 85 % at the 12th month. This result indicates us that
the SystemCHANGE™ intervention was effective in increasing
MA in this individual. This finding is consistent with Russell et
al.’s studies (16,18).

An increase in his MA score from 67 % to 97 % means that the
many missed medication doses were almost completely
corrected. This also means that Mr. K.'s peak and trough levels
of his mycophenolate mofetil were more stable which could
reduce the risk of rejection.

In the literature, there are various opinions about the factors that
increase the risk of medication non-adherence in kidney
transplant recipients. In several studies it is stated that advanced
age, being a woman, being single/divorced, having low
socioeconomic level (18), being young, being a man, and being
married increase the risk of medication non-adherence (4,25).
Russell et al.’s (2018) case study whose design is similar to that
of our study was conducted with a female individual of advanced
age and low education level (18). In our study, the participant
was a man, and he was married, highly educated and working. In
Turkish culture, it is stated that one of the major risk factors
affecting patients’ adherence to treatment is male gender (26).

This can be explained by the fact that many men thought that
they had lost their role because of cultural reasons and that
these roles were fulfilled by other family members. This loss of
autonomy may discourage men from perceiving themselves as
the “head of the household” which is an important role in the
Turkish culture. Another risk factor affecting MA is receiving a
transplant from a living donor (4,27). Tirkiye ranks first in the
world in terms of the number of transplants (per million
population=pmp) from living donors (28). In several studies, it
has been reported that MA level is low in living-donor transplant
patients. In our case, the transplant was from a living donor (his
father). Although the participant in Russell et al.’s and our study
were completely different from each other in terms of both
cultural and risk factors, their MA levels increased after the
SystemCHANGE™ intervention. This result indicates that the
SystemCHANGE™ intervention is not affected by unchangeable
risk factors such as age, sex, culture, and that it is an effective
and applicable method even in different geographies and
lifestyles. This result is thought to be due to the behavior change
paradigm of the SystemCHANGE™ initiative, based on the daily
routines and habits of the person. When behaviors are repeated
consistently, they become habits (29). Habits have an important
place in people's lives and constitute 40% of human life. For this
reason, it is thought that in the SystemCHANGE™ initiative, the
behavior of patients taking medicines consistently turns into a
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habit, and in this way, the habit of taking medicines is formed
(30).

Medication non-adherence is a complex and ongoing problem in
kidney transplant patients (31). The SystemCHANGE™ moves
beyond motivation and intention where interventions have
traditionally focused, to instead focus on the redesign of a
patient’s interpersonal system and daily routines linked to the
targeted health behaviors (11). It is important to note that in the
maintenance phase, MA remained much higher than at baseline.
The SystemCHANGE™ intervention appears to improve behavior
and hold the change likely due to the embedding of the change
within other routines and habits. In the literature, an intervention
targeting individualized behavioral risk factors or a combination
of behavioral, educational and emotional changes is stated to
improve MA (32,33). The result of our case study, in which the
SystemCHANGE™ model was used, is consistent with results in
the literature.

Mr. K.'s 12th-month scores for the physical and mental health
component summary scales of the SF-36 Quality of Life Scale
were clinically significantly higher than were those obtained at
the baseline measurement. In the literature, it is emphasized that
organ transplant recipients’ quality of life is poor, and thus
interventional studies should be conducted to improve their
quality of life (34,35). Our findings are consistent with other
interventional studies that improved quality of life in kidney
transplant recipients (36). In a study conducted with liver
transplant recipients, individualized educational interventions
were determined to increase the patients’ quality of life (37).

5. Conclusion and Recommendations

The SystemCHANGE™ intervention was effective in increasing
MA and quality of life in this individual. The SystemCHANGE™
intervention resulted in immediate and sustained improvements
in MA. The patient experienced a clinically meaningful increase
in MA (23%) by improving the timing of doses by linking them to
a regularly occurring behavior. This study was conducted with
only one person, and the results obtained cannot be generalized.
In addition, these findings may be related to individual
characteristics, and different results may occur in different
individuals.

6. Contribution to the Field

Our case study in which the effect of SystemCHANGE™
intervention on the medication intake behavior of a kidney
transplant recipient was investigated is the first study conducted
in Turkish culture, and the second case study on this topic in the
world literature.
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