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ABSTRACT
Introduction:Medication adherence is critical to improve quality of life, reduce transplant-related complications, and increase
survival. Nonadherent health behaviors after heart transplantation lead to increased morbidity and mortality, decreased quality
of life, increased medical costs, and overuse of healthcare services in heart transplant patients (HTR).
This study examined the relationship between heart transplant recipients’ medication adherence, dietary practices, and physical
activity.
Methods: This cross-sectional study was conducted at a university hospital’s Heart and Lung Transplant Outpatient Clinic. The
sample included adult HTR who had undergone transplantation at least 6 months prior. Data were collected using the Basel
Assessment of Adherence to Immunosuppressive Medication Scale, a Nutritional Behaviors Questionnaire, and the International
Physical Activity Questionnaire Short Form Statistical analyses using SPSS 24.0, with significance set at p < 0.05.
Results: Among 70 participants, 42.85% were non-adherent to immunosuppressive medications. Factors influencing adherence
included age and time since transplantation. Dietary assessments revealed that while most patients practiced washing fruits
and vegetables, adherence to other food safety measures was low. Physical activity levels indicated that 50% of participants
were physically inactive, with high body mass index significantly correlating with lower activity levels. Patients with medication
adherence had higher physical activity levels.
Conclusion: The study highlights the critical need for targeted interventions to improve medication adherence, dietary practices,
and physical activity among HTR. Addressing these factors is essential for enhancing patient outcomes, reducing morbidity and
mortality, and improving quality of life posttransplant. Further research is warranted to explore the barriers and facilitators
influencing these health behaviors in diverse populations.

1 Introduction

Heart transplantation is the best treatment for advanced end-
stage heart failure. The World Center for Organ Transplantation

and Donation reported that in 2021, 8409 heart transplants were
performed worldwide, with 2350 of these occurring in Europe
[[1].Median survival for adult Heart Transplant Recipients (HTR)
is reported to be approximately 10.7–12.2 years. Survival rates
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are reported to be 82% at 1 year, decreasing to 69% at 5 years
[2]. According to the International Society of Heart and Lung
Transplantation report, the causes of death (n = 270) in patients
transplanted for hypertrophic cardiomyopathy in 1995–2018 were
graft failure 28.5%, infection 25.6%, multiple organ failure 17.4%
in the first 1 year; graft failure 34.2%, malignancy 15. 8%, and
acute rejection 11.8%; after 5 years, graft failure was 30.5%,
malignancy 24.1%, and infection 12.1% [3]. In particular, rejection
and infection are important and preventable causes of death.
Appropriate use of immunosuppressive medications after heart
transplantation prevents rejection and reduces the side effects of
infection [4].

HTR receive lifelong immunosuppressive medications to prevent
rejection. Adherence to immunosuppressive medications is crit-
ical for preventing rejection in solid organ transplant recipients
and maintaining graft survival, one of the most vital outcomes
of transplantation [5, 6]. Medication nonadherence in organ
transplant recipients is defined as forgetting or taking the wrong
medication at least once a month or taking the medication 2
or 3 h late at least once a month. Medication nonadherence
includes not taking the correct dose every day or at the correct
time, not starting the medication, and not taking the medication
for the prescribed duration [5, 7]. Many studies have shown that
nonadherence to immunosuppressivemedications is a significant
problem among solid organ recipients [8–11]. In a study covering
four continents, 11 countries, and 36 transplant centers (n= 1397),
non-adherence with immunosuppressive medications was found
to be 34% among HTR [12].

Despite careful patient management, blood pressure and lipid
levels often rise after transplantation. Five years after heart
transplantation, the combined incidence of hyperlipidemia and
hypertension approaches 92% and 88%, respectively [13]. Exercise
and dietary adherence play an important role in preventing
and managing cardiovascular disease. It has been reported that
healthy eating habits should be established and maintained after
heart transplantation. HTR are advised to consume a variety
of fruits and vegetables, whole grains, healthy protein sources
(mostly plant, fish and seafood, low-fat or fat-free dairy products,
and lean meats), liquid vegetable oils, low-salt, or salt-free foods
[14]. In addition, safe food and water consumption is important
for preventing diet-related infections [15]. The incidence of docu-
mented foodborne infections in solid organ transplant recipients
was reported to be 17.9% 5 years after transplantation, and these
infections occurred only in patientswho did not follow food safety
recommendations [16]. Studies on dietary practices in HTR are
limited, and one study found that patients lacked knowledge
about safe food choices, and one-third consumed foods that
were not recommended [17]. Therefore, assessing patients’ dietary
habits is important to prevent diet-related morbidity. In addition
to a healthy diet, HTR are encouraged to be physically active.
Exercise-based cardiac rehabilitation has been shown to reduce
readmission rates in one year. For long-term cardiovascular
health, 150min of moderate-intensity exercise per week or 75 min
of vigorous-intensity aerobic exercise per week are recommended
[18]. A meta-analysis confirmed the effectiveness of exercise-
based rehabilitation on oxygen consumption (peak VO2) [19].
Moderate exercise increases peak heart rate, skeletal muscle
oxidative capacity, blood pressure, endothelial function, and
quality of life [20].

Nonadherent health behaviors after heart transplantation lead
to increased morbidity and mortality, decreased quality of life,
increased medical costs, and overuse of healthcare services in
transplant patients [8]. Therefore, medication adherence (MA)
is critical to improve quality of life, reduce transplant-related
complications, and increase survival. Medication nonadherence
is a global problem that must be investigated in each culture. A
literature review did not identify a study that examined dietary
practices, and physical activity in the context of MA in HTR.
This study was designed to shed light on healthcare professionals
managing the posttransplant process inHTR. This study aimed to
examine the relationship between MA, diet, and physical activity
in HTR.

2 Methods

2.1 Study Design

This is a cross-sectional and predictive study.

2.2 Sample and Setting

The study was conducted in the Heart and Lung Transplant
Outpatient Clinic of a university hospital’s Department of Car-
diovascular Surgery. It is one of 14 heart transplant centers
in the country and the largest heart transplant center in the
region. Many patients from outside the city also receive follow-
up care at the center. If they have no problems, patients return
to the outpatient clinic every 6 months for the long term after
discharge.

Adult patients who underwent heart transplantation at this
center andmet the sampling criteria were included in the sample.
In the sample size calculation, based on the regression analysis,
which included five variables in the study of Shemesh et al.
[21], the regression coefficient was 0.17, and the effect size was
calculated as 0.20. With α = 0.05 and 95% power, the required
sample size was determined as 55 [21]. One hundred seventeen
patients are being followed up at the center. At the end of the
study, in the power analysis based on the difference in body
mass index (BMI) according to the physical activity level in the
Gpower 3.1 program, the effect size was calculated as 0.65, and the
sampling powerwas calculated as 88%. Inclusion criteria: consent
to participate in the study, at least 6 months posttransplant,
over 18 years of age, literate, no hearing problem, no psychiatric
diagnosis. Exclusion criteria: multiple organ transplantation and
hospitalization.

2.3 Data Collection

Datawere collected face-to-face at theHeart and Lung Transplant
Outpatient Clinic between November 2023 and November 2024,
using the Sociodemographic-Clinical Characteristics Form, the
Basel Assessment of Adherence to Immunosuppressive Medica-
tion Scale (BAASIS), the Nutritional Behaviors Questionnaire,
and the International Physical Activity Questionnaire Short Form
(IPSA).
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2.3.1 Sociodemographic-Clinical Characteristics Form

This was used to determine the sociodemographic and clinical
characteristics of the patients. This form included questions about
age, sex, marital status, educational status, employment status,
date of transplantation, etiology of transplantation, medications
used, occupation, smoking and alcohol use, financial status,
chronic disease status, and number of medications used [7, 8, 12].

2.3.2 The Basel Assessment of Adherence to
Immunosuppressive Medication Scale (BAASIS)

A four-item questionnaire developed by the Leuven-Basel
Adherence Research Group that assesses nonadherence to
immunosuppressive medications over the past 4 weeks [22]. It
examinesmedication nonadherence,medication holidays, timing
of nonadherence, and dose reductions. The scale requires the
patient to answer “yes” or “no” to each question. If the patient
answers “yes” to the first and second questions, they are also
asked to rate their answers as “one, two, three, four, and more
than four.” Answers are scored on a six-point scale (never, once
a month, once every two weeks, once a week, more than once a
week, and every day). Patients with any deviation from “never”
in the four questions are considered nonadherent. Questions 1a,
1b, 2, and 3 assess the implementation and regularity of med-
ication administration. Question 4 evaluates the continuation
or discontinuation of immunosuppressive therapy. All questions
begin with Yes/No. A “Yes” answer to questions 1a, 1b, or 2
requires a 5-point score for implementation issues. Question 1b
is only answered if question 1a is answered Yes. A Yes response
to questions 1a, 1b, 2, or 3 indicates an implementation problem,
while a Yes response to question 4 indicates that immunosup-
pressive therapy has been discontinued. The Turkish validity and
reliability of the scale was conducted by Oruc et al. The tran-
sculturally adapted questionnaire has a kappa coefficient of 0.915,
indicating excellent reliability, and a Cronbach’s alpha coefficient
of 0.454, which demonstrates acceptable internal consistency.
For construct validity, the factor loadings for questions 1a, 1b,
2, 3, and 4 are 0.756, 0.779, 0.829, 0.393, and 0.032, respectively
[23].Permission for the scale was obtained from Sabina De Geest
via email.

2.3.3 Questionnaire on Dietary Practices

This formwas prepared by the researchers. It consists of questions
about food safety and healthy eating, considering the foods
patients should avoid according to the American Transplantation
Infectious Diseases Society guidelines for safe living strategies
after solid organ transplantation and the American Heart Associ-
ation guidelines [14, 15]. There are 15 questions about preventing
foodborne infections and healthy diet headings. Regarding the
prevention of foodborne infections, habits such as washing
vegetables and fruits, wearing gloves when preparing raw meat,
eating raw foods, eating canned foods, washing canned foods
before opening, drinking unpasteurized milk or dairy products,
eating delicatessen products, eating salads in restaurants, and
eating food and beverages sold in the open are asked [24]. Healthy
dietary habits are those that support a healthy lifestyle, such as

consumption of low-fat or fat-free milk and yogurt, consumption
of animal fats containing saturated fats, daily consumption of
fruits and vegetables, daily consumption of 1.5 L of water, low-
salt diet, and consumption of whole grains [14, 15]. To ensure
content validity, the opinions of five experts—three academicians
specializing in surgical nursing—were obtained. The content
validity index (CVI) and content validity ratio (CVR) were cal-
culated using Lawshe and Davis’s method. Following the expert
evaluations, the CVI and CVR of the questionnaire were found to
be 1.0

2.3.4 The International Physical Activity
Questionnaire Short Form (IPAQ)

It was developed as a short and long-form to assess physical activ-
ity and sedentary behavior in adults. The international validity
and reliability studies of this questionnaire were conducted by
Craig et al. [25]. The criterion for physical activity in the IPAQ
was to perform at least 10 min of physical activity at a time. The
questionnaire was adapted into Turkish by Saglam et al. Criterion
validity of the short version of the IPAQ was found to be 0.30.
The test-retest reliability coefficient was 0.69 [26]. The duration
of vigorous physical activity, moderate physical activity, walking,
and sitting for one day in the last 7 days was assessed with the
questionnaire. Durations are multiplied by the known metabolic
equivalents (METs) for each activity, and the results are summed
to obtain the overall physical activity score. The total physical
activity score (MET-min/week) is calculated by converting vig-
orous, moderate, and walking times into METs, corresponding
to the basal metabolic rate (1 MET = 3.5 mL/kg/min) using the
following calculations. TFAS< 600METs is defined as “not phys-
ically active,” TFAS 600-3000METs as “low level of activity,” and
TFAS 3000 METs as “adequate level of physical activity” [26, 27].

2.4 Data Analysis

The SPPS 24.0 package was used to analyze the study. Num-
ber and percentage analyses were used for descriptive char-
acteristics. Kolmogorov–Smirnov, Shapiro–Wilk, and kurtosis–
skewness tests assessed the normal distribution of the data. As a
result of the analysis, parametric and nonparametric tests were
used in case some of the data were not normally distributed.
The significance level was set at p < 0.05. The significance test
of the difference between two means in independent groups
was evaluated with the t-test when the variables were normally
distributed and the Mann–Whitney U test when the variables
were not normally distributed. The chi-squared test was used
to analyze categorical data. Binary logistic regression analysis
analyzed factors predicting MA and physical activity.

2.5 Ethics

Ethical permission was obtained from the non-interventional
ethics committees of a University Research and Application
Hospital (Number: 8458-GOA Date: 29.11.2023) and written per-
mission from the Department of Cardiovascular Surgery, where
the study was conducted. In addition, informed consent was
obtained from the patients who agreed to participate in the study.
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3 Results

The mean age of the patients included in the study was
48.25 ± 14.54 years, 71.28% (n = 50) were male, and the mean
time since transplantation was 11.35 ± 4.53 years. The most
common etiology of heart transplantation was dilated cardiomy-
opathy (77.14%), followed by ischemic cardiomyopathy (15.71%),
hypertrophic cardiomyopathy (4.28%), and arrhythmogenic right
ventricular cardiomyopathy (2.87%). The proportion of patients
not living alonewas 78.54% (n= 55) and the proportion of patients
not working was 67.14% (n = 47). The mean number of chronic
diseases was 2.60 ± 1.18, and hyperlipidemia (75.71%, n = 53) and
hypertension (57.14%, n = 40) were the most common chronic
diseases in HTR (Table 1). Among the patients, 4.25% (n = 3)
smoked and 5.71% (n = 4) consumed alcohol.

The mean number of immunosuppressive medications in HTR
was 1.65 ± 0.58, and the three most commonly used immuno-
suppressive medications were tacrolimus (94.28%, n = 66),
mycophenolate mofetil (47.14%, n = 33), and everolimus (15.71%,
n = 11). Among the medications continuously used for other
chronic diseases in the heart transplant group, the most common
were statins (75.71%, n = 53), antihypertensives (57.14%, n = 40),
proton pump inhibitors (43.03%, n = 28), antidiabetics (21.46%, n
= 15), and antithrombotics (aspirin) (15.71%, n = 11).

It was found that 42.85% (n = 30) of HTR were nonadherent
to immunosuppressive medications (Figure 1). All non-adherent
patients had problemswith adherence, and no patients discontin-
ued medication.

The dietary behaviors of HTR are shown in Table 2. When
examining the protective behaviors of HTR against diet-induced
infections, the most common behavior was washing vegetables
and fruits, while the least common behavior was wearing gloves
when handling raw meat. Regarding healthy eating, daily con-
sumption of fruits and vegetables and daily consumption of 1.5
L of water were the two dietary behaviors to which patients paid
the most attention (Table 2). Patients living alone had a lower
rate of not consuming unpasteurized milk/dairy products (X2 =
4.56, p = 0.04). Patients living alone were less likely to consume
low-fat/skim milk/yogurt (X2 = 5.01, p = 0.03). Patients with a
higher total number ofmedications had a higher rate of not eating
salad in cafes or restaurants (U = 387.50, p = 0.03). There was
a difference in daily fruit and vegetable consumption according
to age, and the mean age of patients who consumed fruit was
statistically significantly higher (U = 260.00, p = 0.01). There
was a difference in daily water consumption of 1.5 L according
to education level, with primary school graduates having the
lowest rate. Patients living alone had a statistically higher salt
consumption rate (X2 = 6.62, p = 0.01) (Table 3).

When MA of HTR was analyzed according to sociodemographic
clinical characteristics, working patients and younger patients
had significantly lower MA (Table 3).

The mean MET min/week was 1062.52 ± 1277.629 (min–max =
0–8106). Patients were divided into three groups according to
meanMETmin/week. The distribution of recipients according to
physical activity categories was as follows: category 1 (physically

TABLE 1 Sociodemographic and clinical characteristics of heart
transplant recipients (n = 70).

Variables 𝐗̄𝐗̄ ± SD (min–max)

Age (years) 48.25 ± 14.54 (19–72)
Time since transplant (years) 11.35 ± 4.53 (1.95–19.93)
Total number of chronic
diseases

2.02 ± 1.06 (0–6)

Number of immunosuppressive
medications

1.65 ± 0.58 (1–3)

Number of total medications 4.25 ± 1.49 (2–9)
Body mass index 26.08 ± 2.93 (18.70–34.48)

n (%)
Gender
Male 50 (71.43)
Female 20 (28.57

Living alone
Yes 15 (21.46)
No 55 (78.54)

Education
Primary education 26 (37.14)
High school 22 (31.43)
Bachelor’s degree 22 (31.43)

Employment status
Full-time employee 16 (22.85)
Part-time employee 7 (10.01)
Unemployed 47 (67.14)

Perceived income
Income exceeds expenses 17 (24.28)
Income equals expenses 16 (22.85)
Income is less than expenses 37 (52.87)

Body mass index (BMI)
18.5–24.9 26 (37.14)
25–29.9 35 (50.00)
30–34.9 9 (12.86)

Rejection
Yes 13 (18.58)
No 57 (81.42)

Chronic Diseasesa

Hypertension 40 (57.14)
Diabetes mellitus 15 (21.46)
Hyperlipidemia 53 (75.71)
Coronary artery disease 11 (15.71)
Other chronic diseasesb 15 (21.46)

aA patient may have more than one chronic disease.
bHypothyroidism, depression, dysrhythmia, kidney failure, cancer (bladder
and skin).
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FIGURE 1 Medication adherence among heart transplant recipi-
ents.

TABLE 2 Investigation of dietary practices of heart transplant
recipients (n = 70).

Dietary practices Yes No

Nutrition hygiene n (%) n (%)
Washing vegetables and
fruits

67 (95.71) 3 (4.29)

Using gloves when
handling raw meat

18 (25.71) 52 (74.29)

Avoiding raw food
consumption

44 (62.85) 26 (37.15)

Avoiding canned food
consumption

37 (52.85) 33 (47.15)

Washing lids of canned
foods before opening

41 (58.57) 29 (41.43)

Avoiding unpasteurized
milk/dairy products

31 (44.28) 39 (55.72)

Avoiding deli meats 22 (31.42) 48 (68.58)
Avoiding salads at cafes
or restaurants

24 (34.28) 46 (65.72)

Avoiding street food
consumption

40 (57.14) 30 (42.86)

Healthy nutritional
behaviors
Consuming low-fat or
non-fat milk/yogurt

41 (58.57) 29 (41.43)

Avoiding saturated
animal fats

38 (54.28) 32 (45.72)

Daily consumption of
vegetables and fruits

54 (77.14) 16 (22.86)

Drinking at least 1.5 L of
water daily

54 (77.14) 16 (22.86)

Following a low-sodium
diet

51 (72.85) 19 (27.15)

Consuming whole-grain
foods

23 (32.85) 47 (67.15)

inactive, n = 35, 50%), category 2 (low activity, n = 32, 46.00%),
and category 3 (adequate activity, n = 3, 4%) (Figure 2). There
was a difference between the physical activity levels according to
the time elapsed after transplantation; the duration of transplan-
tation was 12.44 ± 4.13 years in physically inactive patients and
10.26 ± 4.71 years in patients with low physical activity. Patients
with high BMI had lower physical activity levels (t = 2.69, p =
0.009) (Table 3).

In the binary logistic regression analysis, age and time since trans-
plantation explained 25% of theMA; age influencedMA0.04-fold,
and time since transplantation 0.15-fold (p= 0.003) (Table 4). The
logistic regression model, including factors influencing physical
activity, was significant (R= 0.280,R2 = 0.210, p= 0.02). However,
when individual factors were analyzed: Age (B = −0.004, p =
0.86), time since transplantation (B = −0.06, p = 0.33), total
number of medications (B = −0.29, p = 0.34), living alone (B =
−0.34, p = 0.64), employment status (B = −0.01, p = 0.98), and
education level (B = −1.25, p = 0.05) did not significantly affect
physical activity (p > 0.05). On the other hand, BMI (B = −0.26,
p = 0.01) was an important factor influencing physical activity. It
was found that BMI was effective in explaining physical activity
level, highBMIdecreased physical activity level by 0.26 times, and
BMI alone explained 21% of physical activity.

This study analyzed the impact of MA and physical activity on
patients’ healthy eating habits. The results showed that MA did
not significantly influence patients’ healthy eating behaviors.
There were no significant differences between adherent and non-
adherent patients in terms of their consumption of low-fat or
non-fat milk/yogurt (X2 = 1.59, p = 0.23), avoidance of saturated
animal fats (X2 = 1.73, p = 0.18), daily intake of vegetables and
fruits (X2 = 0.43, p = 0.51), daily water consumption (X2 = 1.51, p
= 0.21), adherence to a low-sodium diet (X2 = 2.40, p = 0.17), and
consumption of whole-grain foods (X2 = 0.19, p= 0.65). However,
significant differences were found in the physical activity scores
between adherent and nonadherent patients. Adherent patients
had significantly higher physical activity scores (1324.02± 1581.31)
compared to non-adherent patients (731.28 ± 614.62), with this
difference being statistically significant (t = 2.11, p = 0.03).
Additionally, physical activity did not significantly affect patients’
healthy eating habits. No significant differences were observed
between physically active and inactive patients regarding their
consumption of low-fat or non-fat milk/yogurt (X2 = 0.53, p =
0.46), avoidance of saturated animal fats (X2 = 0.92, p = 0.33),
daily intake of vegetables and fruits (X2 = 0.00, p = 1.00), daily
water consumption (X2 = 1.29, p = 0.25), adherence to a low-
sodiumdiet (X2 = 0.07, p= 0.78), and consumption ofwhole-grain
foods (X2 = 0.06, p = 0.79).

4 Discussion

This study examined HTR’ immunosuppressive MA, physical
activity, and dietary behaviors. It was found that 42.85% of HTRs
were non-adherent to immunosuppressive medications. It was
determined that patients had problems taking themedication and
did not stop using the medication. Another study found that the
rate of medication non-adherence in HTR was 27.6% and that
medicationnon-adherence increasedwith age [17]. Another study
using BAASIS (n= 60) reported thatmedication nonadherence in
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FIGURE 2 The distribution of the heart transplant recipients
according to MET categories.

TABLE 4 Investigation of factors predicting medication adherence
and physical activity in heart transplant recipients.

Medication
adherence

Physical
activity

B p B p

Time since transplant
(years)

−0.04 0.04 −0.004 0.86

Total number of
medications

0.15 0.03 −0.06 0.33

Body mass index 0.09 0.64 −0.29 0.34
Living alone status 0.15 0.13 −0.26 0.01
Education 0.25 0.71 −0.34 0.64
Employment status −0.44 0.46 −1.25 0.05
Time since transplant
(years)

0.69 0.33 −0.01 0.98

R 0.19 0.28
R2 0.25 0.21
p 0.03 0.02

Bold values indicate that the relevant statistical test is significant (p < 0.05).

HTRwas 46.7% [11]. Another study has shown that having a heart
transplant is risky due to medication incompatibility [28].

The study found that HTR were most concerned about washing
fruits and vegetables to prevent infection but were not as con-
cerned about other precautions, such as wearing gloves when
handling rawmeat. Themost emphasized aspects of a healthy diet
were adequate daily intake of fruits and vegetables and drinking
at least 1.5 L of water. The rates of not consuming unpasteurized
milk and dairy products and low-fat/skimmed milk and yogurt
were also low among patients living alone. In addition, patients
living alone were found to have lower rates of not adhering
to a salt-restricted diet. Patients with more medications were
more likely not to eat salad in cafes or restaurants. There was
a difference in daily fruit consumption according to age, and
it was found that the mean age of patients who consumed
fruit was significantly higher. The educational level made a

difference in daily water consumption of 1.5 L, and it was found
that this rate was the lowest among primary school graduates.
Notably, data on the dietary habits of HTR are limited in the
literature. Practices and risk factors related to nutritional hygiene
vary among studies. A study of organ transplant recipients
reported that 17.7% of patients (n = 197) followed food safety
recommendations, 22.0% avoided foods at risk of contamination,
and 67.9% followed hygiene recommendations; patients within
the first year of transplantation and women tended to follow food
safety recommendations more strictly [16]. One study of healthy
eating found that one-third of HTR ate foods not recommended
[17]. Another study found that fruit, vegetable, and whole grain
intake was generally lower than recommended [29]. On the other
hand, differences in healthy eating behaviors among people living
alone may be related to sociocultural and psychological factors,
such as lack of social support and motivation, difficulties with
shopping andmeal preparation, or stress related to individual liv-
ing arrangements. These findings suggest that individual, social,
and clinical factors influence organ transplant recipients’ dietary
and hygiene habits and that various difficulties are encountered
in adopting healthy eating habits after transplantation.

In this study, half of the HTR (50%) were physically inactive.
Another study found that 58.3% of HTR exercised at least once
a week [17]. In another study conducted on HTR, the mean
time after HTR of 75 participants was 9.2 ± 7.0 years, 27 (36%)
participants were considered extremely inactive (34.6%), and
22 (29.3%) were active. A qualitative study conducted among
solid organ transplant recipients reported that the most impor-
tant barriers to physical activity were comorbidities; the most
common facilitators were motivation, coping, routine/habit, and
goals/goal priority [30]. These findings can be interpreted as
the factors determining the level of physical activity, which
may vary in different populations depending on different vari-
ables such as cultural, socioeconomic, and individual health
factors.

In binary logistic regression analysis, age and time since trans-
plantation explained 25% of medication nonadherence; age and
time influenced medication non-adherence 0.04 and 0.15 times,
respectively. A literature review found that the MA rate in HTR
varied, as did the factors that influenced it. Similar to our study,
Shemesh et al. reported that medication non-adherence was
higher in younger patients and longer since transplantation [21].
Although the total number of medications did not affect MA in
our study, it was reported to be a valid factor in the Zhang 2020
study [8]. The daily responsibilities, work obligations, and social
activities of young and working HTR may make it difficult to
plan and adhere to regular medication intake. In addition, not
fully realizing that medication use in the post-transplant period
is a lifelong, long-term, and meticulous process may have caused
these patients to not give due importance to their treatment plans
and experience difficulties in MA.

It was found that high BMI decreased physical activity by 0.26
times, and BMI alone explained physical activity by 21%. Similar
to this study, quadriceps strength and BMI were highlighted as
factors independently associated with physical activity estimates
[31]. Patient demographics, comorbidities, adverse effects of
post-transplant medications, and general health status are also
important in explaining these differences. Combining all these
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factors may have led to this study’s lower-than-expected physical
activity levels.

This study found no significant impact between the participants’
MA and healthy eating habits. The existing body of research
on this topic is quite limited. One study revealed a positive
relationship between MA, older age, and better mental quality of
life but no connection to unhealthy eating habits [17]. Another
study highlighted that HTRs did not adhere to a healthy diet [32].
These results suggest thatMA alonemay not fully explain healthy
eating behaviors in heart transplant recipients.

In this research, higher levels of MA were associated with more
significant physical activity among HTR. A study on solid organ
transplant recipients found that high-intensity physical activity
had a lower risk of health complications, and physical activitywas
inversely related to medication nonadherence [33]. Additionally,
HTRs with more physical activity had better overall health
outcomes and various health and functional measures than those
with moderate or low activity levels [34]. This suggests that
physically active patients might be more focused on their overall
health and, as a result, more likely to follow their medication
regimens.

In this study, physical activity did not significantly affect patients’
healthy eating habits. Another study found that physical inac-
tivity was associated with poor adherence to the Mediterranean
diet among solid organ transplant recipients [35].Different fac-
tors influence physical activity, and for HTRs, strategies aimed
at improving functional capacity and increasing motivation to
exercise are likely to be the most effective in enhancing physical
activity levels [36].

4.1 Limitations

The results may be more positive because the study was con-
ducted with HTR who attended regular check-ups. Patients with
regular follow-ups may have better health outcomes, meaning
better adherence rates. The results may not represent HTR,
including regular outpatient follow-ups.

5 Conclusion

In conclusion, evaluating the relationship between HTR reveals
critical insights into medication, dietary practices, and physical
activity. The study highlights a concerning 42.85% nonadherence
rate to immunosuppressive medications. This is the first study
conducted in Turkish culture using BAASIS on HTR. It was
determined that patients had problems taking themedication and
did not stop using the medication. Factors such as age and time
since transplantation significantly influence MA, suggesting that
younger and more recently transplanted patients may struggle
with consistent medication management. Additionally, dietary
practices show a mixed adherence to recommended guidelines,
with patients demonstrating awareness of food safety but lacking
in certain preventive behaviors, such as proper handling of raw
meats. The findings also indicate that physical activity levels
are alarmingly low, with half of the participants classified as
physically inactive and BMI emerging as a significant barrier

to maintaining an active lifestyle. Higher levels of MA were
associated with more significant physical activity. These results
underscore the necessity for targeted interventions that address
the multifaceted challenges faced by HTR, including education
on MA, dietary practices, and the importance of physical activ-
ity. By improving adherence to these critical health behaviors,
healthcare providers can enhance HTR’s quality of life and
survival rates, ultimately leading to better health outcomes in this
vulnerable population.
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