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Abstract 

Background: In organ transplantation, all patients must follow a complex treatment regimen for the rest of their 
lives. Hence, patients play an active role in the continuity of the care process in the form of self-management tasks. 
Thus, the main objective of our study was to investigate the pragmatic solutions applied by different studies to 
enhance adherence to self-management behaviors.

Method: A systematic review was conducted in five databases from 2010 to August 2021 using keywords. Eligible 
studies were all English papers that developed self-management programs to enhance patient care in solid organ 
transplantation. The interventions were analyzed using thematic analysis to determine the main descriptive areas. The 
quality of the included articles was evaluated using the research critical appraisal program (CASP) tool.

Results: Of the 691 retrieved articles, 40 met our inclusion criteria. Of these, 32 studies were devoted to the post-
transplantation phase. Five main areas were determined (e-health programs for telemonitoring, non-electronic 
educational programs, non-electronic home-based symptom-monitoring programs, electronic educational plans for 
self-monitoring, and Telerehabilitation) according to thematic analysis. Most studies (72.5%) declared that developed 
programs and applied solutions had a statistically significant positive impact on self-management behavior enhance-
ment in transplant patients.

Conclusion: The results showed that an effective solution for improving organ transplantation needs patient col-
laboration to address psychological, social, and clinical aspects of patient care. Such programs can be applied during 
candidate selection, waiting list, and after transplantation by putting the patient at the center of care.
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Background
There are several types of advanced illnesses that can lead 
to organ failure or organ dysfunction. Hence, solid organ 
transplantation has been considered the last therapeutic 
solution for end-stage diseases to improve survival [1]. 
Solid-organ transplantation (SOT) is not limited to a sur-
gery in which a healthy organ is given to a person whose 
organ is disabled or not functioning properly. Indeed, it is 
a lifetime treatment option [2]. In organ transplantation, 
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all patients must follow a complex treatment regimen, 
adherence to medication, a healthy lifestyle, and a special 
diet for the rest of their lives to prevent complications [3]. 
Thus, patient adherence to individual care plans is an effi-
cient part of the transplantation process. Previous stud-
ies have also pointed to the active role of patients in the 
continuity of the care process in the form of self-manage-
ment tasks [4].

Organ transplant patients are usually chronically ill 
patients who need long-term follow-up and daily self-
management care [5–7]. Self-management refers to a 
patient’s ability to manage his/her daily symptoms prop-
erly and cope with a lifestyle change, and physical and 
psychological status in collaboration with his family and 
healthcare professionals [8]. The patient should be placed 
at the center of the organ transplantation care process to 
enhance self-management tasks [9, 10]. Thus, self-man-
agement programs can be implemented using patient-
centered care approaches for organ transplantations.

Evidence has shown that self-management behaviors 
improve post-transplant survival, medication adherence, 
quality of life, and physical activities [11]. Some solu-
tions to improve self-management behavior are crucial 
for better outcomes [12]. In this regard, Bittermann [13] 
believed high-quality evidence-based medical care with-
out involving a patient in his/her care would not guar-
antee transplant success. Thus, various approaches have 
been employed to enhance self-management in solid 
organ transplantation. Despite the existence of various 
models for self-management care for chronic care [14, 
15], no conceptual framework or systematic review has 
been devised in terms of solid organ transplantation.

The main objective of our study was to investigate the 
pragmatic solutions in solid organ transplantation to 
enhance patient collaboration to address psychological, 
social, and clinical aspects of patient care in form of self-
management programs. Specific aims of this survey are as 
follows (1) recognizing the main themes and sub-themes 
of various pragmatic solutions regarding self-manage-
ment in organ transplantation patients; (2) representing 
an overview of employed solutions and their character-
istics; (3) summarizing common features of self-manage-
ment programs; and (4) specifying the outcomes of such 
programs.

Main concept and related terms
Since self-management as the main idea of our study is 
a broad concept, we describe this term from our point 
of view in this section. According to Matarese et al. [16], 
substitute terms for self-management are self-care, self-
care management, disease management, management of 
treatment regimens, and illness management. Accord-
ing to the World Health Organization (WHO), self-care 

refers to any activity a patient does to stay healthy [17]. 
While Self-management defines as the ability of a person 
to properly cope with their physical and mental condi-
tion and lifestyle changes along with a chronic illness in 
collaboration with healthcare providers”, self-care can 
happen either in the presence or absence of healthcare 
professionals [18]. A recent study by Kongsted et  al. 
(2021) reports that self-care is a broad term that can 
cover the self-management concept [19]. Self-manage-
ment of the chronic disease comprises symptom manage-
ment, medication adherence, and being healthy is part of 
self-care action and should be conducted in collaboration 
with healthcare providers. Hence, we focus on Kongsted’s 
definition in our article.

Regarding solutions and interventions were employed 
to improve the health status of patients, these kinds of 
interventions could take place in form of some tasks and 
skills that needed to be done by patients to improve their 
health status in collaboration with health care providers 
which are named self-management techniques, tasks, or 
behaviors in literature. Investigating pragmatic solutions 
to enhance self-management in organ transplantation 
systems was the main focus of this research. Self-man-
agement task or behavior are other terms utilized in this 
context. They refer to the daily actions or practices that 
must be performed by the patient to be in the best pos-
sible physical and mental condition, in addition to adher-
ing to the treatment.

Methods
A systematic search of four databases (Web of Science, 
Scopus, PsycInfo through Medline OVID, and Med-
line PubMed, Cochrane Library, IEEE (Institute of Elec-
trical and Electronics Engineers), ScienceDirect) was 
conducted from 2010 to August 2021 using keywords 
alongside Mesh terms (Additional file, Table A-1). Also, 
the original articles before 2010 with more than five cita-
tions have been retrieved. These databases were selected 
for inclusion in qualitative studies  and health research. 
The keywords used in the search strategy were drawn 
from preliminary searches according to the goals of our 
study. These keywords were validated, and additional 
keywords were added by checking the terms used in the 
articles identified in the preliminary searches. Boolean 
search strategies are described in Table A-1 in the Addi-
tional file in Table A-1. Since no result was found in the 
IEEE and Cochrane databases, they were removed from 
the source databases. Articles were retrieved from the 
databases according to our search strategy. Next, related 
articles were added using a simple search in Google 
Scholar and reference checking manually. We utilized 
EndNote software for resource management. This sys-
tematic review was completed according to the Preferred 
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Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) checklist to ensure the inclusion of rel-
evant studies [20].

Inclusion and exclusion criteria for study selection
The research questions and inclusion criteria were devel-
oped based on PCC (Population or participants, Con-
cept, Context) for qualitative review studies [21]. The 
population referred to any patients in the transplant sys-
tem who were advantaged from organ transplantation. 
Our population includes patients in all phases of organ 
transplantation who are candidates for organ transplan-
tation, those on the waiting list, and organ recipients. 
The concept is referred to the self-management. Con-
text referred to any action, solution, or intervention that 
can help and engage patients to improve their health and 
cope with the disease.

Matarese et  al. believed that a self-management term 
is used in the medical domain while self-care is used in 
nursing literature [16]. According to Matarese’s sugges-
tion, all related keywords to the self-management con-
cept were considered to find all studies conducted to 
improve self-care behaviors.

Articles were included if they met the following crite-
ria: 1) The focus of the study was on applying self-man-
agement solutions through the transplantation processes, 
2) Patients in any phase of solid organ transplantation; 
3) This study covered all phases of solid organ trans-
plantation, 4) Published in the past 11 years, 5) Patients 
aged > 18  years, 6) Peer-reviewed, 7) Limited to those 
published in the English language, 8) Only published arti-
cles and reviews in peer-reviewed journals were included, 
9) All types of study and designs, including descriptive 
studies, feasibility, or development solutions, 10) Solid 
organ transplantation including heart transplantation, 
heart–lung transplantation, lung transplantation, kidney 
transplantation, liver transplantation.

Articles excluded if they met the following criteria: 1) 
Unrelated title, abstract, or full text of the article to the 
application of self-management in organ transplanta-
tion, 2) Thesis, book chapters, letters to editors, short 
briefs, reports, technical reports, book reviews, reviews, 
or meta-analyses were not considered; 3) non-English 
papers; 4) Studies on blood donation, stem cell transplan-
tation, tissue transplantation or studies related to animal 
studies were excluded.

Study screening selection phase
The design of our study followed the 27-item checklist 
of Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses’ (PRISMA) statement [22]. Thus, the 
PRISMA flow diagram to screen articles is represented in 
Fig. 1.

After that, duplicate articles were removed. The first 
stage included a screening of titles and abstracts based 
on research questions and inclusion criteria by the first 
author. At the same time, a second reviewer screened 
studies randomly. Next, the full texts of relevant stud-
ies were investigated by two reviewers thoroughly based 
on our inclusion criteria. All of the papers that met our 
inclusion criteria were considered for qualitative analy-
sis. Data extraction forms were designed to facilitate 
the analysis of reviewed studies. The extraction form 
was filled based on predefined classifications to dimin-
ish bias by two authors independently. The next reviewer 
assessed and verified the extracted data.

Critical quality appraisal
The methodological quality of the included articles was 
evaluated using the qualitative research critical appraisal 
program (CASP) tool by two authors. This instrument is 
frequently used in systematic reviews for qualitative syn-
thesis [23]. It was employed to appraise the strengths and 
limitations of any qualitative research methodology. It is 
recommended for health-related research and is appro-
priate for novice researchers [24]. Critical appraisal was 
performed by two researchers independently.

Analysis
Specific categories were considered to classify and ana-
lyze relevant articles. All articles were synthesized 
concerning general and specific domains based on cat-
egories. Descriptive statistical analysis and framework 
suggestions were conducted based on these predefined 
categories.

Due to the heterogeneity of papers, conducting a meta-
analysis is impossible. Thus, a thematic analysis was 
conducted to find the main concepts regarding self-man-
agement solutions undertaken in the organ as a qualita-
tive analytic method. Thematic analysis helps to discover 
the main concept in the articles regarding the research 
question by finding frequent keywords in included arti-
cles [25]. In addition, a thematic analysis could find the 
best classification for the applied solutions. Thus, all 
extracted data were coded and classified to extract the 
main themes and key elements.

Descriptive themes were identified based on Tomas 
and Harden’s technique [26]. First, full texts of eligible 
articles were imported to ATLAS.ti® Software. Then, 
line-by-line coding of all articles was conducted by two 
reviewers independently [27]. Codes were derived from 
the hidden concepts in articles through the deductive 
process. The extracted codes were validated by a third 
reviewer. Next, all of the similar codes were merged 
and grouped. Then, one reviewer (MG) linked extracted 
codes to identify underlying themes. Other authors 
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validated the main themes and sub-themes. Last, a the-
matic map was devised under expert consultation in an 
iterative process.

Since content analysis did not represent the effec-
tiveness of developed programs, another approach was 
employed. The effectiveness of applied solutions was 
investigated by reviewing the outcomes of studies. The 
outcome measures were classified into three categories, 
clinical, patient aspect, and user perspectives. The clin-
ical outcome domain is used to quantify or describe the 
clinical effect of the transplantation, such as readmis-
sion to the hospital. We utilized the Sign test to assess 
the effect of proposed solutions in either direction (e.g., 
positive or negative) for clinical, patient aspect, and 
user perspective outcomes. The effectiveness assigned 
to each study was determined according to a significant 
level of outcome measures. The effect of interventions 
was defined as (1) plus positive or effective (i.e., statis-
tically significant PValue < 0.001) (2) positive or to some 
extent (i.e. statistically significant PValue < 0.05), and (3) 
no effect or negative (i.e. not statistically significant). If 
they did not declare the significant level, the effective-
ness assigned to not clear.

Results
A systematic search in electronic databases yielded 691 
citations, of which 342 studies were duplicated. Subse-
quently, 325 papers were screened based on their titles 
and abstracts. Later, 105 articles were excluded because 
of their irrelevance in abstract screening. Next, the full 
text of 220 articles was screened. Ultimately, 45 articles 
remained. After a quality appraisal, 40 studies were eli-
gible. The screening process for articles based on the 
PRISMA checklist is shown in Fig. 1.

All included studies had a minimum score (10 out of 
20) of quality assessment using the CASP tool. Only 
five papers were excluded based on the quality appraisal 
assessment. Therefore, forty articles were identified as 
eligible for the qualitative analysis.

General characteristics of articles
Next, 40 retrieved studies were analyzed thematically. 
The extracted data from these papers are summarized in 
detail in tabular form for further analysis. The analysis 
indicated that developing self-care programs for trans-
plant patients showed an upward trend in the last ten 
years. Most eligible studies were recently published (11 

Fig. 1 The flow diagram of PRISMA
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articles in 2020). There were 16 RCTs, 15 descriptive 
studies, four cross-sectional studies, three cohort studies, 
and two before-after studies. The average sample size of 
participants was 87 (8–540), and the median follow-up 
duration was six months (2 –36 months). A large portion 
of the articles (51.22%) originated in the Americas, while 
only 26.83% of them belonged to the European continent. 
Finally, 19% of the articles were published in Asian coun-
tries. Concerning the transplantation phase, the major-
ity of studies devoted to the post-transplantation phase 
with 33 studies (79.48%) to improving self-management 
behavior (Table 1).

Applied solutions and approaches to enhance 
self‑management tasks
Since the designs of studies were diverse, a “thematic 
analysis” as a common qualitative content analysis tech-
nique was employed to extract the foremost themes and 
concepts. Accordingly, applied solutions were classified 
into four main themes and 42 sub-themes based on the 
content analysis. The tree-based structure of themes is 
shown in Fig. 2. We categorized all the approaches in the 
reviewed articles into five main categories based on find-
ings. Each category is described in the following.

• e‑Health programs for telemonitoring with 19 
studies (47.5%): In two articles, patients received 
medical wearable devices for self-monitoring at 
home [28, 29]. Patients are asked to measure their 
signs and symptoms as usual during home moni-
toring in this category. These types of interventions 
are called remote patient symptom monitoring 
programs. In nine studies, the authors employed a 
mobile-based application to monitor patient signs 
and symptoms, enhance medication adherence, and 
send reminders or alerts [30–38]. In one study, a 
home-based remotely monitored intervention using 
wearable accelerometer devices was employed to 
promote post-transplant physical activity in patients 
[39]. In another study, an interactive voice response 
system was developed to enhance self-management 
behaviors in kidney transplant recipients [40]. In six 
studies, researchers developed web-based portals to 
enhance patient care and symptom monitoring via 
electronic questionnaires and forms [41–46]. In this 
category, programs exchange patient information 
with healthcare providers periodically or in real-time.

• Non‑electronic educational programs with eight 
studies (20%): Educating organ transplant patients 
to cope with their situation is critical in transplanta-
tion programs [47]. Multimedia-based programs to 
educate transplant patients were employed in four 
papers. Two studies created educational animation 

programs to improve self-management behaviors in 
kidney transplant patients in two different formats 
[48, 49]. Video-based programs were developed in 
two studies to improve medication adherence and 
symptom management in renal transplantation [50, 
51]. In the other three studies, face-to-face educa-
tional sessions, telephone-based consultations, and 
educational booklets were used to educate transplant 
patients and improve patient knowledge regarding 
organ transplantation [52–54]. A structured teach-

Table 1 General characteristics of studies 

Year Frequency

 2020–2021 15

 2017–2019 14

 2014–2016 6

 2010–2013 5

 2020–2021 15

Country of origin Frequency
 USA 16

 Canada 5

 Germany 3

 China 2

 Netherlands 2

 Norway 2

 Taiwan 2

 South Korea 2

 Australia 1

 Belgium 1

 Denmark 1

 Iran 1

 Spain 1

 UK 1

The phase of transplantation and transplantation type Frequency
For transplant candidates and donors 1
 Kidney 1

Posttransplant patients 32
 Any solid organ 3

 Heart 3

 All organ recipients except lung recipients 1

 Kidney 12

 Kidney and Liver 1

 Liver 4

 Lung 7

Both post‑transplant patients and candidates 4
 Any solid organ 1

 Kidney 2

 Lung 1

For transplant candidates 3
 Kidney 1

 Liver 2
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ing program at discharge time is another solution to 
improve self-management tasks among organ trans-
plant patients [55].

• Non‑electronic home‑based symptom‑monitoring 
programs with six studies (15%): In one study, a 
self-management tool in the form of a paper-based 
diary sheet was developed for daily self-observation 
[56]. In three studies, nurse-led self-management 
programs were implemented to enhance organ 
transplant patient care. The nurses monitor, edu-
cate, and consult patients using telephone or email 
through continuous nursing service care [57–59]. 
In two other studies, transplant care team members 
used team-based interventions to empower self-
care patient behaviors. In one study, support groups 
were used to educate and monitor patients at regular 
meetings [60]. A cross-age peer mentoring program 
was applied to support transplant patients in moni-
toring symptoms. The result of this intervention was 
associated with meaningful improvement in self-
management adherence behaviors [61].

• Electronic educational plan or self‑monitoring 
with five studies (12.5%): In one article, research-
ers developed web-based portals to provide 
patients with customized educational content using 
the patient’s electronic file for each lung transplant 
recipient [62]. In two studies, they developed a 

computer-based educational program for window 
applications to educate patients regarding organ 
transplantation [63, 64]. In another study, a mobile 
medication manager application was developed to 
educate patients regarding medication adherence 
[65]. Wickerson et al. developed a web-based portal 
to educate patients by a virtual nurse. [66]. In this 
category, the developed programs did not exchange 
any information with healthcare providers or trans-
plant care teams.

• Tele‑rehabilitation with two studies (5%): Two 
studies developed Telerehabilitation programs for 
lung and liver transplant candidates as home-based 
exercise programs. Wickerson et  al. developed a 
web application during the COVID-19 pandemic 
to adjust oxygen prescription and monitor home-
based rehabilitation in lung transplant recipients 
and candidates [67]. A daily home-based exercise 
program (HELP) was developed in another study to 
overcome frailty problems in liver transplantation 
candidates [68].

Accordingly, these interventions were implemented 
on different platforms. The analysis showed that smart-
phones and tablets have a high frequency among other 
platforms, while paper-based sheets have the lowest 

Fig. 2 The identified main theme and sub-theme from literature 
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number. All of the applied platforms and a summary of 
reviewed studies are shown in Table 2.

Most common features and modules of self‑management 
interventions
The developed programs utilized different solutions to 
enhance self-management behaviors and engage trans-
plant patients to follow a series of self-management 
tasks. Such interventions have various characteristics. 
These characteristics comprise nine categories includ-
ing daily symptom monitoring, medication man-
agement section, appointment, and visit modules, 
reporting and saving data, applying intelligence tools, 
suggesting a healthy lifestyle module, physical activity 
management and rehabilitation, psychological indi-
cators, and training and educating features. Of these, 
symptom monitoring and educating patients are the 
most common among the identified features and capa-
bilities. Different aspects of applied self-management 
interventions are summarized in the infographics in 
Fig.  3. Accordingly, the frequency of the features in 
each domain is described in Fig. 3.

Moreover, various questionnaires were applied to 
the reviewed articles to assess the patients in the form 
of checklists, electronic forms, or paper-based ques-
tionnaires. The analysis showed that the researchers 

preferred to use standard and valid questionnaires 
instead of self-administered questionnaires. Such 
checklists and questionnaires tried to assess different 
patients’ psychological, behavioral, or physical status, 
as well as the quality of life of patients. The question-
naires are presented in Table 3.

Effectiveness of applied solutions
The effectiveness of the applied solutions and imple-
mented programs were evaluated in the reviewed arti-
cles based on different outcome measures. Overall, the 
impact of designing different solutions to improve self-
management tasks was significantly positive in 29 stud-
ies (72.50%), while two studies (5%) declared that applied 
solutions were not effective in improving self-manage-
ment behaviors; in one study (2.50%), the intervention 
was effective to some extent. Accordingly, eight studies 
(20%) believed that the applied solutions may be use-
ful, but the effectiveness of the developed programs was 
not clear. The effectiveness of the developed program in 
improving self-management tasks in transplant patients 
is shown in Fig.  4 in terms of program type and trans-
plantation organ.

Fig. 3 Most common features and modules of self-management interventions (Icon’s source: www. flati con. com)

http://www.flaticon.com
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Outcome measures
The impact of applied interventions on self-man-
agement tasks was evaluated using various outcome 
measures and metrics. These outcome measures can 
be divided into three main categories: clinical out-
come measures related to transplantation outcomes, 

outcome measures related to self-management behav-
ior of patients, and outcome measures related to sys-
tem usage.

Outcome measures devoted to transplantation out-
comes included readmission rate (eight studies) [31, 
32, 34, 35, 45, 62, 65, 68], abnormal health indicator 

Table 3 Most used standard and valid questionnaires

# Name Description Count

1 Beliefs about medicines using the Beliefs about Medicines 
Questionnaire (BMQ)

Two five-item scales to assess the patient’s belief regarding the 
need for prescribed medication for controlling their disease and 
their concerns about adverse side effects

4

2 World Health Organization Quality of Life Scale (WHOQOL‑
BREF)

It was developed by the World Health Organization (WHO), as a 
short form of WHOQOL-100. It covers all aspects of the QOL (quality 
of life) scales including physical health, psychological, social rela-
tionship, and environment

4

3 Basel Assessment of Adherence to Immunosuppressive Medi‑
cation Scale (BAASIS©)

It is used as a medication adherence measurement scale in trans-
plant recipients

3

4 Patient Health Questionnaire (PHQ‑9) It is a kind of easy-to-use patient questionnaire as a self-adminis-
tered version of the PRIME-MD diagnostic instrument for common 
mental disorders. It can measure the severity of depression

2

5 Brief Perceived Social Support Questionnaire (F‑SozU K‑6) The 6-item five-point Likert scale brief version of F-SozU to measure 
general perceived social support. Higher scores display higher levels 
of perceived social support

2

6 Relationships Scales Questionnaire (RSQ) It is used to evaluate the psychometric properties of the relation-
ship scales questionnaire (RSQ)

2

7 Medication Experience Scale for Immunosuppressants (MESI) It is a seven-item self-report questionnaire to evaluate subjective 
experiences and attitudes toward immunosuppressive medication 
among patients

2

8 Transplant Effect Questionnaire (TxEQ‑D) It was used to evaluate the specific problems associated with organ 
transplantation in five subscales such as “worry”, “guilt”, “disclosure”, 
“responsibility”, and “adherence”

2

9 Satisfaction with Information about Medicines Scale (SIMS‑D) The SIMS-D assesses patients’ satisfaction with information about 
safe and accurate self-management of medicines

2

10 The Short Form 36 Health Survey Questionnaire (SF‑36) or 
12‑item Short‑Form Health Survey (SF‑12)

It is a self-reported measure of health and quality of life status for a 
specific disease population. It is available in multiple languages

2

11 Mishel Uncertainty in Illness Scale (MUIS) It examined the impact of uncertainty on illness 2
12 The Center for Epidemiological Studies‑Depression (CES‑D) It is a 20-item questionnaire to estimate how often they experi-

enced symptoms associated with depression over the past week
2

13 Hospital Anxiety and Depression Scale (HADS) It is a 14-items questionnaire to assess generalized anxiety disorder 
and symptoms of depression

2

14 General Self‑Efficacy (GSE) scale It is a 10-item self-report questionnaire to assess optimistic self-
beliefs to cope with a variety of difficulties in life

2

15 Exercise of Self‑care Agency (ESCA) Scale It assesses one’s ability for self-care in different areas comprising 
self-concept, self-responsibility, knowledge and information seek-
ing, and passivity

2

16 Self‑Efficacy for Managing Chronic Disease 6‑Item Scale 
(SES6C)

It is a free scale to assess how confident patients have with chronic 
illness in performing certain activities on a visual analog scale

2

17 Health Education Impact Questionnaire (HEIQ) It is a patient-specific questionnaire to assess the effectiveness of 
patient education programs

2

18 EuroQol‑visual analogue scales (EQ‑VAS) It is used to describe the level of patients’ health problems in five 
dimensions

2

19 Self‑Efficacy for Exercise (SEE) Scale A 9-item questionnaire to assess the confidence level of participants 1
20 Long‑Term Medication Behavior Self‑Efficacy Scale (LTMBSES) It is designed to assess the self-efficacy behavior of transplant 

recipients regarding long-term medication
1

21 Treatment Adherence Measure (TAM) It is a seven-item questioning item to assess a patient’s adherence 
to treatment

1
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reports (12 studies) [28, 31, 34, 37, 40, 53, 57, 60, 
62, 65, 68], survival rate (six studies) [31, 34, 37, 45, 
62, 64], organ rejection (six studies) [32, 35, 37, 54, 
64, 65], episodes of infection (two studies) [35, 60], 
unplanned returns to the operating room (two stud-
ies) [37, 68], and hospital charge (three studies) [28, 
45, 51].

Metrics related to self-management tasks and behav-
iors of patients included self-efficacy (25 studies) [31–
35, 37, 38, 40, 42, 46, 48, 49, 51, 54, 57, 58, 61, 63, 64, 
66–69], medication adherence (19 studies)[29, 31, 33, 
36, 38, 40–42, 51, 55, 58, 61, 62, 64–66], level of patient 
satisfaction (28 studies) [29, 31, 34, 35, 37, 38, 40, 42, 43, 
49–51, 54, 56–58, 60–68], adherence to appointments 
and days in hospital (11 studies) [29, 30, 37, 42, 49, 51, 
55, 56, 63, 65, 66], physical activity (15 studies) [28, 33, 
34, 36, 39, 40, 42, 43, 54, 58, 61, 62, 67, 68, 70], patient’s 
knowledge regarding self-management tasks (21 stud-
ies) [31, 33, 40, 41, 43, 46, 48, 49, 51, 53, 55, 57–61, 63, 
64, 66, 69, 70], quality of life (24 studies) [28, 31, 33, 35, 
38–40, 42, 43, 46, 51, 52, 54, 57, 58, 60–65, 68], clinical 
symptoms and indicators such as the results of clinical 
tests (6 MWT, GFR, Cr, SpO2,HR, FEV1 and etc.) (26 
studies) [28, 29, 32–34, 37–39, 42–45, 52–54, 56–65, 

67, 68], self-care behavior scale (15 studies) [31, 33–35, 
37, 46, 50, 52, 56–58, 60, 64–66], emergency visits rate 
(three studies) [62, 67, 68], self-care agency level (18 
studies) [29, 31, 32, 34, 37, 43, 46, 48, 52, 54, 56, 58–61, 
64, 65, 69], empowerment scale (two studies) [46, 60], 
socio-demographic factors (10 studies) [31, 37, 54, 58, 
61, 64, 65, 68], mental health indicators (11 study) [32–
34, 37, 42, 54, 57, 58, 65, 68].

Metrics related to system and program usage included 
ease of use (22 studies)[28, 32–35, 38, 40, 41, 44, 46, 49, 
53, 58, 59, 61, 63, 65–69], usefulness (24 studies) [28, 
29, 33–35, 38, 40, 41, 44–46, 48, 53, 58, 59, 63, 65–67], 
usage rate (nine studies) [33, 38, 40, 41, 55, 58, 64–66], 
trustiness or reliability (11 studies) [28, 29, 32, 37, 41, 
44–46, 48, 49, 61], adherence to system recommenda-
tion (10 studies) [28, 29, 33, 38, 41, 45, 65, 67, 68], accept-
ability (21 studies) [29, 33–35, 38, 40, 41, 45, 46, 48, 49, 
53–55, 58, 61, 65, 66], and intention to use (17 studies) 
[29, 30, 34, 35, 37, 38, 40, 41, 48, 49, 58, 61, 64, 65, 67]. 
All of these indicators, based on their effectiveness in the 
reviewed studies, are described in Table 4.

Fig. 4 The effectiveness of developed programs
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Discussion
Our systematic review investigated the application of 
solutions suggested for self-management among trans-
plant patients. Of 40 studies, 32 were devoted to the 
post-transplantation phase. Other studies have exam-
ined the effects of applied solutions in other phases 
of transplantation. Most studies (72.5%) showed that 
developed programs and applied solutions had a statis-
tically significant positive impact on the ability of trans-
planted patients to his/her self-management. In the 
same way, there is a growing body of evidence regard-
ing the positive results of self-management programs 
in chronic diseases to enhance a person’s ability to cope 
with his/her situation and better management of his/her 
disease [6, 40, 71].

Investigating the most common features and character-
istics of applied self-management programs showed that 
a comprehensive program is needed for effective patient 
care in SOT. Figure 3 shows different aspects of the main 

areas of self-management programs for SOT patients. 
It can be considered as a conceptual model for further 
research and development of a comprehensive program 
to enhance patient care.

Because solid organ transplantation is a complex 
process, patients have little knowledge regarding pre-
transplant preparation, transplantation procedure, and 
post-transplant care and their complications. Therefore, 
improving patient knowledge of transplantation is a key 
feature of self-management programs. The literature 
shows that low health literacy is directly associated with 
negative outcomes in SOT [72].

Another important aspect of SOT self-management 
programs is the effective cooperation of the patient with 
the medical team in reporting their symptoms and fol-
lowing medical advice. One of the most common features 
of the developed programs is symptom monitoring tools 
and medication reminders. The applied tools ranged 
from paper-based diary sheets to web-based electronic 

Table 4 Effectiveness of outcome measures in reviewed studies

Main domains Outcome/Metrics Effectiveness

Positive To some extent Not clear Negative

Clinical outcomes in trans-
plantation outcomes in per 
month

Readmission 5 2 1

Abnormal health indicators report 8 2 2

Survival rate 3 2 1

Acute organ rejection 3 2 1

Episodes of getting an infection 2

Unplanned returns to operating room 2 2

Hospital charges 1 2

Clinical symptoms and indicators (6MWT, GFR, Cr, spo2, HR, etc.) 19 1 5 1

Patient’s aspect Self-efficacy 18 5 2

Medication adherence 13 5 1

Level of patient satisfaction 21 5 2

Adherence to appointments and days in the hospital 8 2 1

Physical activity 11 1 3

Patient’s knowledge regarding self-management tasks 16 4 1

Quality of life 16 1 5 2

Self-Care Behavior Scale 12 1 2

Emergency visits 2 1

Self-care agency level 14 3 1

Empowerment Scale 2

Mental health status 8 1 2

Socio-demographic factors 8 1 1

Outcomes related to users Ease of Use 17 4 1

Usefulness 18 5 1

Usage rate 6 2 1

Trustiness 8 3

Intention to Use 13 3 1

Acceptability 18 2 1

Adherence to system recommendation 7 2 1
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forms. However, in the symptom monitoring and medi-
cation adherence domains, IT-based interventions were 
more effective.

The analysis showed that IT-based interventions, 
including e-health programs for telemonitoring, elec-
tronic educational programs, and telerehabilitation 
programs were the most commonly used solutions 
in the reviewed studies. Among IT-based solutions, 
e-health programs or telemedicine-based interventions 
are more effective than other solutions. Our results 
are consistent with previous studies that examined the 
positive effect of IT-based interventions on transplan-
tation in specific organ transplantations [71, 73]. Our 
investigation showed that non-electronic educational 
resources should be used alongside other IT-based 
interventions to promote patient self-care to be more 
effective and applicable.

In this review, the investigation showed that most IT-
based interventions were implemented in the form of 
m-health applications. Self-management in the form of 
m-health application with different applicability was effec-
tive in terms of clinical outcomes and patient aspects. Pre-
vious studies also indicated the effectiveness of m-health 
applications in enhancing self-management activities.

Comprehensive self‑management program
The results of this review are summarized in a conceptual 
model [Fig. 5]. We concluded that a pragmatic and effec-
tive self-management program should be implemented in 
the form of an e-health program with various features. It 
could be one of the best solutions to improve the quality 
of patient care and move toward patient-centered care.

Limitations
This study is the first attempt to review and analyze pub-
lished articles regarding self-management interventions 
in solid organ transplantation. Some related studies may 
have been published in the form of letters to the editor, 
web-based reports, conference papers, or other types 
of research articles. Thus, we have not considered them 
based on our exclusion criteria.

The central objective of this study is to examine the 
devoted solutions with a pragmatic approach. As a result, 
some concepts that have not been put into practice may 
not be included in our survey. Also, the interpretation of 
data depends on the researcher’s perception due to dif-
ferences and a variety of solutions. Ultimately, the repre-
sented framework depends on the researcher’s perception 
of a practical solution and does not offer an ideal response.

Fig. 5 The conceptual model for e-health program to enhance self-management tasks
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The results showed that most studies in this con-
text were conducted by large institutions and reputable 
organizations. It leads to their data being confounded by 
the fact that better-funded institutions produce better 
outcomes. It causes publication bias. Since we want to 
investigate new and innovative solutions in this context, 
we limited our research to the last decades. It may lead 
to some valuable studies being overlooked in the years 
before 2010. Because children cannot perform self-man-
agement daily tasks by themselves, this study was limited 
to organ transplantation in adults.

Conclusion
Solid organ transplant patients experience a complex sit-
uation in dealing with medical, mental, and social prob-
lems from referral time. According to our study, various 
solutions have been developed for SOT self-management 
care ranging from paper-based diary sheets to web-based 
portals to improve patient-centered care.

The results showed that a successful self-management 
solution to address the patients’ needs must cover vari-
ous aspects and domains including some features such as 
continuous symptom recording, reminders, medication 
log sheets, care assessment tools for healthcare provid-
ers, rehabilitation guidance module, and decision sup-
port tools. Such programs are used by placing the patient 
in the center of care while patients are waiting for a new 
organ or after a transplant. Our findings are valuable for 
transplantation centers to improve transplantation out-
comes by cooperation with their patients to deal with a 
complex situations with various medical, mental, and 
social tasks.
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