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Abstract 

Background:  Previous studies showed that transitional care reduces the complication rate and readmission rate and 
improves the quality of life in kidney transplant receipts, nevertheless, in fact there are no standard evaluation indexes 
and debatable scientific of existing indexes in kidney transplant recipients. Therefore, the aim of this study was to 
construct an evaluation index system to assess the effects of transitional care in kidney transplant recipients.

Methods:  Based on Omaha system, an initial evaluation index system about the effects of transitional care in kidney 
transplant recipients was drafted by the literature review and semi-structured interview. Two rounds of correspond-
ence were conducted in 19 experts and the analytic hierarchy process (AHP) was used to calculate the weights of all 
indexes.

Results:  Five first-level indexes, sixteen second-level indexes, and forty-eight third-level indexes were selected in the 
initial evaluation index system. The authority coefficient of two-round expert consultations was 0.90 and coordination 
coefficients of indexes ranged from 0.24 to 0.34.

Conclusion:  The established evaluation index system for the effectiveness of transitional care for kidney transplant 
recipients was scientific and reliable. Furthermore, it would be a potential method to evaluate effects of transitional 
care in kidney transplant recipients after further examination.

Keywords:  Transitional care, An evaluation index system, Delphi survey technique, Omaha system, Kidney transplant 
recipients

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Kidney transplantation is currently the optimal kidney 
replacement therapy for the treatment of patients with 
advanced kidney disease compared to haemodialysis and 
peritoneal dialysis [1]. In 2018, the annual number of kid-
ney transplant recipients in China was 13,029 [2]. After 
kidney transplantation, patients should take medication 

for their whole life, nevertheless, complex medication 
regimens [3], medication-related side effects [4], and the 
lack of professional self-care knowledge and guidance in 
these patients [5], could lead multi-complications [6] and 
increase readmission rates [5], furthermore, impair the 
Quality of Life (QoL) [7].

Previous studies showed that transitional care could 
reduce the complication rate and readmission rate and 
improve the quality of life in kidney transplant [8, 9]. 
High-quality indexes for effectiveness evaluation could 
promote quality of nursing care because it was not 
only to assess the quality of transitional care but also 
to identify the insufficiencies in existing transitional 
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care. However, at present, there are no standard evalua-
tion indexes and debatable scientific of existing indexes 
in chronic disease transitional care in China [10]. Some 
researchers have explored the construction of a stand-
ardized evaluation index system in people with stroke 
[11], coronary heart disease [12] and other diseases, and 
some researchers have also explored the construction of 
a transitional care evaluation index system for the entire 
chronic disease population [13]. However, in the field 
of kidney transplant recipients, a standardized and sys-
tematic index system for evaluating the effectiveness of 
transitional care has not been developed, and the index 
system for evaluating the chronic disease population is 
not disease-specific and lacks evidence-based studies.

Therefore, present study used the Omaha system as 
the theoretical framework and Delphi method combined 
with analytic hierarchy process (AHP) to construct an 
index system for evaluating the effectiveness of transi-
tional care in kidney transplant recipients.

Methods
Objective
The objective of this study is to provide a reference for 
scientific and effective evaluation of transitional care in 
kidney transplant receipeints and promote the improve-
ment of nursing quality.

Description of a research group
There were six team members in the research group, 
including two graduate nursing students, one associ-
ate professor of kidney transplant nursing research, one 
director of the kidney transplant unit, one head nurse of 
the kidney transplant unit, and one expert related to scale 
statistics. The main tasks of the research team included: 
review of relevant literature, preliminary construction 
of the evaluation index entry pool, selection of experts, 
preparation and distribution of expert correspondence 
forms, and collation and analysis of expert opinions.

Inclusion criteria of correspondence experts
Experts were selected by snowball sampling method 
in China. Inclusion criteria for experts were: (1) Nurs-
ing experts: Intermediate or above title, who have con-
ducted research related to kidney transplantation and/or 
transitional care; 10 years or more in the field of nursing 
clinical/management/psychology/education; bachelor’s 
degree or above; (2) Clinical medicine experts: above 
intermediate title, 10 years or more in kidney transplan-
tation clinical work; master’s degree or above; (3) All 
included experts were interested in supporting the study 
and could guarantee sustained attendance for the dura-
tion of the present study.

Development of evaluation indicators system
An initial effectiveness evaluation index system consist-
ing of 5 primary indicators, 19 secondary indicators, and 
61 tertiary indicators was developed through literature 
review and patient interviews.

Systematic literature reviews
The keywords "renal transplant*/kidney transplant*/
renal transplant recipients/kidney transplant recipients, 
transitional care/continuity of care/continuing nursing/
patient discharge planning/discharge planning/telemedi-
cine/comprehensive care/multidisciplinary care" were 
searched in electronics database. Based on the system-
atic literature review, the Omaha system was used as the 
theoretical framework, and 42 questions in four major 
domains were referred to the Omaha problem classifica-
tion system, which were combined with the effectiveness 
evaluation indexes and disease characteristics in the liter-
ature to form a preliminary pool of entries for evaluating 
the effectiveness of transitional care for kidney transplant 
recipients.

Patient interviews
A comprehensive understanding of kidney transplant 
recipients’ experiences of transitional care and the indi-
cators of transitional care effectiveness that transplant 
recipients consider important were obtained through 
interviews with transplant recipients, and the views of 
transplant recipients were considered in the construction 
of the indexes of transitional care effectiveness. Patients 
for this interview had to be 18 years or older. All patients 
provided their written informed consent in accordance 
with the Helsinki declaration.

Eleven selected patients were interviewed after their 
clinic follow-up. The outline of the interview included: 
(1) What is your current health status (physical symp-
toms, mental status and social activities)? (2) What are 
the indicators that concern you when you get the test 
report at the follow-up? (3) What changes have occurred 
in your habits, social activities, and perception of the 
disease after the transplant? (4) What are the issues that 
were important to you since your discharge from the hos-
pital but were ignored by the medical staff?

Correspondence from experts
Expert correspondence form included 3 parts. First, the 
purpose, significance, theoretical basis and related con-
cepts of present study; second, content consultation: 
consisting of indicators and scores, experts  were invited 
to rate the importance of the entries, based on the Lik-
ert 5-point scale, from "unimportant" to "very impor-
tant". Each level of indicators was left a blank column 
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for additional description and recommendations; third, 
expert authority scale: including basic information of 
experts, questionnaire of judgment basis and question-
naire of content familiarity. The questionnaires were dis-
tributed by both email and on-site research. Experts of 
correspondence had to be 18 years or older.

In present study, indicators with a mean importance 
assignment > 4 and a coefficient of variation < 0.2 [14] 
were retained, and the indicators were selected by com-
bining both expert opinions and discussions of the pro-
ject team.

Statistical methods
SPSS 16.0 software (SPSS  Inc., Chicago, IL, USA) was 
used for data analysis. The general profile of the experts 
was expressed by frequency. The degree of expert opin-
ion coordination was expressed as coefficient of varia-
tion (CV) and coordination coefficient (Kendall’s W). 
The expert positivity coefficient was expressed by the 
questionnaire recall rate. The degree of expert author-
ity was expressed by the expert authority coefficient 
(Cr), Cr = (familiarity coefficient + judgment basis coef-
ficient)/2 [15]. Familiarity was categorized as unfamiliar 
(0.2 points), somewhat unfamiliar (0.4 points), some-
what familiar (0.6 points), very familiar (0.8 points), 
and proficient (1.0 points) [16]. Judgment score was 
assessed according a previous study [17]. Yaaph10.0 soft-
ware (AHP  program) was used to calculate the weight 
and consistency ratio (CR) of each index. The combina-
tion weight is calculated by applying the multiplicative 
method, that is, the product of the original weight of the 
indicator within the level and the combination weight 
of its higher-level indicators. For a level 1 indicator, the 
original weight is the combination weight.The weight of 
the indicator represents the relative importance of the 
indicator in the overall indicator system [18, 19]. Gener-
ally, the more important the evaluation indicator is, the 
higher the weight value is.

Results
Correspondence experts involved
Basic information
Twenty-one experts were initially selected as correspond-
ence experts, and after communication finally 19 experts 
participated in the study. These experts were from 10 
tertiary hospitals and 1 higher education institution in 8 
provinces. Demographic data on gender, age, work expe-
rience, academic degree, job title, and posts of partici-
pated experts had been summarized in Table 1.

Positive level of experts
In the first-round, twenty-one (n = 21) questionnaires 
were distributed and 19 were returned, with a recall rate 

of 90.48%. In the second-round, nineteen (n = 19) ques-
tionnaires were distributed and 19 were returned, with a 
recall rate of 100%.

Degree of authority of experts
The coefficient of expert familiarity (Cs) was 0.89 ± 0.14, 
the coefficient of judgment basis (Ca) was 0.90 ± 0.07, 
and the coefficient of authority (Cr) was 0.90 ± 0.09.

The degree of expert coordination
The Kendall’s consistency coefficients of the first-round 
experts for the primary, secondary, tertiary and over-
all indicators were 0.20 (p = 0.004), 0.24 (p < 0.001), 0.27 
(p < 0.001) and 0.25 (p < 0.001), respectively (Table 2). The 
Kendall’s consistency coefficients of the second round 
of experts for the primary, secondary, tertiary and over-
all indicators were 0.24 (p = 0.001), 0.34 (p < 0.001), 0.24 
(p < 0.001) and 0.24 (p < 0.001), respectively (Table 2).

Results of expert consultation
In the first-round of expert consultation, the mean of 
the primary indicators was 4.26 to 4.84, and the coeffi-
cient of variation was 0.10 to 0.17; the mean of the sec-
ondary indicators was 3.89 to 4.95, and the coefficient of 

Table 1  Profile of expert’s information

Items N (%)

Gender

 Male 5 (26.3)

 Female 14 (73.7)

Age (Year)

 ≤ 40 5 (26.3)

 41–50 8 (42.1)

 ≥ 51 6 (31.6)

Work experience

 10–20 13 (68.4)

 21–30 5 (26.3)

 ≥ 31 1 (5.3)

Academic degree

 Bachelor’s degree 11 (57.9)

 Master’s degree 3 (15.8)

 Ph.D degree 5 (26.3)

Job title

 Intermediate 6 (31.6)

 Associate senior 7 (36.8)

 Senior 6 (31.6)

Posts

 Professor/dean, school of nursing 2 (10.5)

 Director of nursing 10 (52.6)

 Division director 5 (26.3)

 Clinical nurse 2 (10.5)
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variation was 0.05 to 0.24; the mean of the tertiary indi-
cators was 3.63 to 4.95, and the coefficient of variation 
was 0.05 to 0.23.

According to the selection criteria and experts’ opin-
ions, after the discussion of the research group, 2 indexes 
were revised in the first-level indexes. 2 indexes were 
added, 5 indexes were deleted, and 2 indexes were revised 
in the second-level indexes. 14 indexes were deleted, 
5 indexes were added and 2 indexes were revised in the 
third-level indexes (Table 3).

After the second-round of consultation, the mean of 
primary indicators varied from 4.05 to 4.74 with coeffi-
cients of variation of 0.10 to 0.15; the mean of second-
ary indicators varied from 3.63 to 4.95 with coefficients 
of variation of 0.05 to 0.25; the mean of tertiary indica-
tors varied from 3.95 to 5.00 with coefficients of variation 
of 0.00 to 0.21. After the research group’s discussion, 2 
indictors in the second-level indexes were added and 4 
tertiary indicators were deleted (Table  4). Details of the 
result of two rounds of correspondence refer to Addi-
tional file 1.

The final evaluation index system of 5 first-level 
indexes, 16  second-level indexes, and 48 third-level 
indexes for the evaluation of the effectiveness of kid-
ney transplant recipients transitional care is shown in 
Table 5. The consistency test CR values for the total rank-
ing of first-, second-, and third-level indexes ranged from 
0.000 to 0.05, all < 0.1 [20].

Discussion
Analysis of the scientific and reliability of the evaluation 
index system
The Omaha system is one of the standardized languages 
of nursing recognized by the American Nurses Asso-
ciation and includes three parts, which are an assess-
ment component (Problem Classification Scheme), a 
care plan/services component (Intervention Scheme), 
and an evaluation component (Problem Rating Scale 

for Outcomes). Among them, the problem classifica-
tion scheme includes a total of 42 common problems 
in four domains: environmental, psychosocial, physical 
and health-related behaviors. Wong et al. (2004) found 
that a health status record form of erminally ill patients 
established by a modified Omaha’s problem classifica-
tion scheme could assess the effectiveness of care from 
various aspects of environmental psychological and 
physiological behaviors [21]. Wei et  al. (2019) formu-
lated a transitional care evaluation system for breast 
cancer patients based on literature research, combined 
with Omaha’s system, expert meetings, and through 
Delphi consultation [22]. The preliminary application 
showed the practicality and scientific validity of the 
system. Therefore, the Omaha system can be used for 
the construction of the evaluation index system and 
can reflect the problem more comprehensively, and 
the choice of the theoretical framework of this study 
is scientific. The scientific and disease-specific nature 
of the index system was fully reflected through an 
extensive literature review of literature related to tran-
sitional care interventions for kidney transplant recipi-
ents, extraction of effectiveness evaluation indicators, 
semi-structured interviews with transplant recipients, 
clarification of transplant recipients’ experiences and 
expectations of transitional care, and supplementation 
of the index system content.

In this study, based on modified Delphi method,  
selected correspondence experts  were  from 8 prov-
inces across China, including nurse leaders/nurses of 
kidney transplantation units, department vice direc-
tors/directors, and professors of colleges, who had 
unique insights into kidney transplantation transitional 
care and follow-up work, and had more in-depth stud-
ies on the Omaha system, with good representation 
of experts; the recall rates of the two rounds of cor-
respondence questionnaires were 90.5% and 100%, 
indicating that the experts were more active in this 
study. The Cr value of the expert consultation was 
0.90, reflecting the higher authority of the experts; the 
experts in the two rounds of consultation had signifi-
cant agreement on the included indicators (all p < 0.05), 
and the consultation results were credible. In order to 
make the subjective data of expert judgment more sci-
entific, hierarchical analysis was used to statistically 
process the expert judgment. Hierarchical analysis is a 
multi-criteria decision-making thinking that combines 
qualitative and quantitative wants, which could be 
compatible with the Delphi survey technique to solute 
problems in term of multi-level indicator systems or 
decision that can not be soluted by quantitatively [23]. 
In this study, the consistency test was used to assess 
the logical consistency of the judgment matrix and was 

Table 2  Summary of Kendall’s Concordance Coefficient W

Primary 
indicators

Secondary 
indicators

Tertiary 
indicators

Total

First-round

 Kendall’s W 0.20 0.24 0.27 0.25

 χ2 15.14 83.57 307.64 404.43

 p 0.004  < 0.001  < 0.001  < 0.001

Second-round 
2

 Kendall’s W 0.24 0.34 0.24 0.24

 χ2 17.85 95.84 229.45 327.47

 p 0.001  < 0.001  < 0.001  < 0.001
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expressed as the CR. It was generally considered that if 
CR < 0.1, the degree of inconsistency of the judgment 
matrix was within the accepted range, indicating that 
the weights of indicators at all levels were acceptable.

Content analysis of the evaluation index system
The final evaluation index system of the effective-
ness of transitional care for kidney transplant recipi-
ents in this study included 5 first-level indexes, 
16  second-level indexes, and 48 third-level indexes. 

Table 3  Details of modifications of indexes after first-round of consultation

Original indexes Decision by 
the research 
group

Revised indexes

1st level indexes Environmental domains Revised Social and Environmental Domains

Psychosocial domains Psychological Domains

2nd level indexes Not available Added Positive mental state

Negative mental state

Surrounding/work environment Deleted Not available

Mental health

Cognitive function

Neuromusculoskeletal function

Sexual function

Medication Revised Medication adherence

Regular monitoring Regular follow-up and self-monitoring

3rd level indexes Not available Added Number of unscheduled readmissions after discharge 
from hospital

I can tolerate and maintain a good attitude in the face of 
possible post-transplant problems

Do you have a positive attitude about your current physi-
cal condition

Be able to consult a professional before vaccination

Follow up with your doctor and have a physical examina-
tion as required (every six months to a year, as required 
by your transplant surgeon)

There are air disinfection machines that match the 
function of the living area and can disinfect the 
dwelling as required

Deleted Not available

Presence of high pollution levels in water or air (smelt-
ing, power and other industries nearby)

The presence of infectious substances in the work 
environment (such as dust, yeast, etc.)

Worries

Susceptible to fatigue

Urine nitrogen

Estimated glomerular filtration rate

Memory loss

Joint pain

Trembling hands

Difficulty concentrating

Sexual dysfunction

Women of child-bearing age know the issues related to 
fertility after transplantation

Knowing the importance of following medical advice 
on medication use

Insomnia Revised Sleep status

Knowledge of precautionary measures for various 
infections

To know the precautions for lung infection and urinary 
tract infection
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The primary indicators are ranked by weight: physi-
ological domains = psychological domains > health 
behavior-related domains > social environment 
domains > satisfaction.

The highest weight coefficients of 0.30 were assigned 
to the physiological and psychological domains, indicat-
ing that experts considered the physiological and psycho-
logical domains to be equally important in evaluating the 
effectiveness of transitional care in kidney transplanta-
tion. Wang et al. (2017) found that the health outcomes 
of patients with chronic diseases were the most impor-
tant evaluation index of the effectiveness of transitional 
care. The indexes of both physical and psychological 
domains constructed in present study were health out-
comes, which are consistent with their findings [13].

In the physiological domains, the weight of second-
level indexes "transplant kidney function" (weight = 0.13) 
and "infection status" (weight = 0.10) were the highest 
two indexes, indicating that these two indexs are criti-
cal to the physical health outcomes of transplant recipi-
ents. Transplant kidney function directly associated with 
the condition of the transplanted kidney and predict the 
survival of the transplanted kidney [24], therefore, main-
taining transplanted kidney function was the primary 
objective of transitional care and transplant kidney func-
tion was the indicator of evaluating the effectiveness of 
transitional care. Transplant recipients were highly sus-
ceptible to infections due to the effects of immunosup-
pression. Studies had shown that approximately 80% of 
recipients had at least one infection within 1  year after 
kidney transplantation, with pulmonary and urinary tract 
infections being the main types of infections [25, 26]. It 
is suggested that the education of transplant recipients 
on the recognition of early symptoms of infection and 
infection precautions in the transitional care should be 
strengthen.

The highest weight value (weight = 0.22) was assigned 
to the secondary indicator "positive psychological state" 
in the psychological domains, indicating that the experts 

considered the positive psychological state of the trans-
plant recipient to be important. The postoperative psy-
chological state of kidney transplant recipients was 
greatly influenced by the functional state of the trans-
planted organ in  vivo and was prone to more psycho-
logical problems [27]. Along with the development of 
positive psychology, the guidance of positive emotions 
in transplant recipients should be strengthened in tran-
sitional care, and the development of positive psycho-
logical qualities in kidney transplant recipients should be 
emphasized to promote physical and mental health [28].

The weighting coefficient of the health behavior-related 
domains was 0.20, which play an important role in the 
evaluation of the effectiveness of transitional care. In pre-
sent study, the health-related behavior domains of the 
Omaha problem classification system were adjusted and 
integrated with disease characteristics, and the results 
showed that the secondary indicators "medication-
related adherence" (weight = 0.07) and "regular follow-up 
and self-monitoring" (weight = 0.07) were equally impor-
tant in the health-related behavior domains. The regular 
long-term administration of immunosuppressive drugs 
and regular outpatient follow-up in kidney transplant 
recipients are the two main features that distinguish 
them from other surgical patients [29]. Kidney transplant 
recipients need to take immunosuppressive drugs for life, 
and   the  study has shown [30] that the longer the post-
transplant period, the poorer the adherence to immuno-
suppressive drugs in kidney transplant recipients, and 
that poor adherence can lead to rejection and failure of 
the transplanted kidney. Therefore, improving medica-
tion adherence in transplant recipients is an important 
goal of transitional care and medication adherence is an 
important indicator of outcome evaluation. Long-term 
use of immunosuppressive drugs is a risk factor for new 
complications such as diabetes and pulmonary infec-
tions after transplantation [26, 31], and regular follow-up 
and self-monitoring of transplant recipients should be 
emphasized to achieve early detection and diagnosis as 

Table 4  Details of modifications of indexes after second-round of consultation

Original indexes Decision by the research 
group

Revised 
indexes

2nd level indexes Social activities Revised Social function

Relationship with medical resources Healthcare 
resource 
utilization

3rd level indexes Participation in work (when condition permits) Deleted Not available

Uric acid

Knowing the importance of regular monitoring of tumor 
markers

Overall effect of transitional care
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Table 5  Evaluation of the effectiveness of traditional care in kidney transplant recipients

Indicators Score CV Weights

1. Physiological Domains 4.74 ± 0.45 0.10 0.30

1.1. Transplanted kidney function 4.95 ± 0.23 0.05 0.13

1.2. Infection status 4.84 ± 0.38 0.08 0.10

1.3. Cardiovascular function 4.53 ± 0.61 0.14 0.05

1.4. Digestive function 4.26 ± 0.81 0.19 0.02

1.1.1. Creatinine 4.95 ± 0.23 0.05 0.09

1.1.2. Be aware of the signs of rejection and inform the health care provider in a timely manner 4.84 ± 0.50 0.10 0.05

1.2.1. History of post-discharge infections requiring in-patient treatment (lung infections, urinary tract infections, etc.) 4.74 ± 0.56 0.12 0.02

1.2.2. To know the symptoms of infection and seek medical attention soon 4.84 ± 0.38 0.08 0.05

1.2.3. To know the precautions for lung infection and urinary tract infection 4.79 ± 0.42 0.09 0.03

1.3.1. Blood pressure 4.58 ± 0.61 0.13 0.03

1.3.2. Be aware of the importance of managing blood pressure and lipids and the normal values of the indicators 4.53 ± 0.51 0.11 0.02

1.3.3. Overall cholesterol level 4.11 ± 0.66 0.16 0.01

1.4.1. Diarrhea occurred after discharge from the hospital 4.53 ± 0.61 0.14 0.01

1.4.2. To know the simple management of diarrhea and nausea/vomiting 4.32 ± 0.67 0.16 0.01

1.4.3. Nausea/vomiting after discharging from hospital 3.95 ± 0.71 0.18 0.003

2. Psychological Domains 4.74 ± 0.56 0.12 0.30

2.1. Positive mental state 4.84 ± 0.38 0.08 0.22

2.2. Negative mental state 4.42 ± 0.61 0.14 0.08

2.1.1. I am fully confident about my future life 4.74 ± 0.45 0.10 0.11

2.1.2. I can tolerate and maintain a good attitude in the face of possible post-transplant problems (elevated creatinine, 
lung infections, etc.)

4.63 ± 0.50 0.11 0.06

2.1.3. Do you have a positive attitude about your current physical condition 4.63 ± 0.50 0.11 0.06

2.2.1. Anxiety/depression (due to appearance, body shape changes, complications, secondary transplants, costs, etc.) 4.47 ± 0.61 0.14 0.05

2.2.2. Be well-informed about solutions for anxiety alleviation 4.32 ± 0.67 0.16 0.03

3. Health Behaviour-related Domains 4.63 ± 0.45 0.11 0.20

3.1. Medication adherence 4.95 ± 0.23 0.05 0.07

3.2. Regular follow-up and self-monitoring 4.95 ± 0.23 0.05 0.07

3.3. Nutritional status 4.58 ± 0.61 0.13 0.03

3.4. Physical activity status 4.37 ± 0.60 0.14 0.02

3.5. Lifestyle habits 4.53 ± 0.51 0.11 0.02

3.1.1. Be able to follow medical advice and use medication accurately (ensure the frequency, dosage and duration of 
medication and do not stop medication without permission)

5.00 ± 0.00 0.00 0.03

3.1.2. Do not take medication without the consent of a professional 4.79 ± 0.42 0.09 0.02

3.1.3. Be aware of the possible side effects of taking immunosuppressive drugs 4.68 ± 0.48 0.10 0.01

3.1.4. Be able to consult a professional before vaccination 4.63 ± 0.60 0.13 0.01

3.2.1. To learn proper self-monitoring (e.g. blood pressure, temperature, weight, urine output) 4.79 ± 0.42 0.09 0.03

3.2.2. Actively monitor indicators (e.g. blood pressure, temperature, weight, urine output) and know normal values 4.74 ± 0.45 0.10 0.02

3.2.3. Follow up with your doctor and have a physical examination as required (every six months to a year, as required by 
your transplant surgeon)

4.74 ± 0.45 0.10 0.02

3.2.4. Number of unscheduled readmissions after discharge from hospital 4.16 ± 0.77 0.18 0.01

3.3.1. Blood glucose 4.53 ± 0.51 0.11 0.01

3.3.2. Be able to opt for healthy foods and maintain a balanced diet (small, frequent meals, high quality protein, high 
calcium, low cholesterol, etc.)

4.53 ± 0.70 0.15 0.01

3.3.3. Be able to avoid forbidden foods such as grapefruit and immune-enhancing health products such as ginseng, deer 
antler, royal jelly, etc

4.90 ± 0.32 0.06 0.01

3.3.4. Body mass index 4.26 ± 0.65 0.15 0.002

3.4.1. Self-care status 4.32 ± 0.58 0.13 0.01

3.4.2. To know the type and amount of exercise that is appropriate for you at different stages after surgery 4.47 ± 0.51 0.11 0.01

3.4.3. Appropriate exercise program in place and executed 4.11 ± 0.66 0.16 0.003

3.4.4. To know the precautions for sex after transplantation 4.05 ± 0.85 0.21 0.002
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well as early treatment. It was reminded that we should 
strengthen the education and training of transplant 
recipients’ self-monitoring ability to improve their self-
management awareness and ability in the transitional 
care.

The present study was combined the assessment of 
social health and the assessment of the environment, 
which was different from Omaha system. After discus-
sion with experts and reviewing the literature, it was 
concluded that the first-level index of social environ-
ment could include the living environment, health care 
resource utilization, and social function [32, 33]. In this 
study, the former secondary indicator "social activities" 
should have been removed according to the screening 
criteria. However, drug side effects and complications 
can impair a kidney transplant recipient’s ability to par-
ticipate in daily social and recreational activities, so 
social activity is a crucial outcome for kidney transplant 
recipients because it is a predictor of kidney transplant 
recipients’ ability to return to daily life [34]. Two clinical 
care specialists were called for further consultation and 
agreed to retain and recommend modification to social 

function. This indicator was retained and renamed to 
"social function" in accordance with the experts’ opinion.

The weighting coefficient of satisfaction was 0.06, 
indicating that experts considered satisfaction to be 
less important than other level 1 indicators, which may 
be related to the subjective nature of satisfaction. One 
expert stated that patient experience should be distin-
guished from quality of care and that the level of care 
should not be too dependent on the subjective feelings 
of patients.

In addition, present study was constructed as a gross 
indicator, and the appropriate indicators or weights 
should be adjusted for transplant recipients of different 
ages. For example, elderly transplant recipients have 
a higher incidence of post-transplant diabetes melli-
tus [35], lower medication adherence [36], and greater 
susceptibility to infection [37] compared to young and 
middle-aged transplant recipients, so the weight of 
indicator "blood glucose" may need to be higher for 
elderly transplant recipients, and the weight of indi-
cators related to medical resource utilization, fam-
ily and social support, and medication adherence may 

Table 5  (continued)

Indicators Score CV Weights

3.5.1. Quit smoking and restricted drinking 4.63 ± 0.68 0.15 0.01

3.5.2. Regularity of routine 4.63 ± 0.60 0.13 0.01

3.5.3. Sleep status 4.63 ± 0.50 0.11 0.01

4. Social and Environment Domains 4.53 ± 0.51 0.11 0.14

4.1. Healthcare resource utilization 4.37 ± 0.76 0.17 0.08

4.2. Life environment 4.26 ± 0.65 0.15 0.05

4.3. Social function 3.63 ± 0.90 0.25 0.02

4.1.1. Be able to access solutions to post-transplant related questions and assistance from the hospital/community/public 
media (e.g. WeChat, etc.)

4.68 ± 0.58 0.12 0.04

4.1.2. Be supported and assisted by disease-related national medical policies (e.g., health insurance, chronic disease and 
serious illness assistance, etc.)

4.47 ± 0.61 0.14 0.02

4.1.3. Maintain favorable communication with health care professionals 4.58 ± 0.61 0.13 0.02

4.2.1. The residential environment is clean, tidy and well ventilated 4.68 ± 0.48 0.1 0.04

4.2.2. No allergenic substances (such as pollen, willow, animal hair, etc.) in the residential and occupational environment 4.16 ± 0.69 0.17 0.01

4.3.1. Be able to obtain the support of family and friends 4.74 ± 0.45 0.1 0.01

4.3.2. Be able to engage in normal social and leisure activities (if condition permits) (doing household chores, visiting 
friends and relatives, dining out, shopping, vacation, etc.)

4.11 ± 0.57 0.14 0.003

4.3.3. Sharing experiences, questions and knowledge about kidney transplantation with fellow patients 4.05 ± 0.71 0.17 0.002

5. Satisfaction 4.05 ± 0.62 0.15 0.06

5.1. Transitional care services 4.68 ± 0.48 0.10 0.05

5.2. Transitional care experience 4.21 ± 0.63 0.15 0.02

5.1.1. Transitional care formats (e.g., mini-lectures, renal club, WeChat groups, brochures, micro-lessons, etc.) 4.68 ± 0.48 0.10 0.02

5.1.2. Transitional care content (e.g., diet, exercise, drug knowledge, psychological support, etc.) 4.58 ± 0.51 0.11 0.01

5.1.3. Consistent information from health care workers 4.42 ± 0.69 0.16 0.01

5.2.1. Promptness, persistence and availability of transitional care 4.79 ± 0.42 0.09 0.01

5.2.1. Attitudes of service when providing care 4.47 ± 0.61 0.14 0.004

Data was presented as mean ± standard deviation (SD), CV = Coefficient of variation
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be higher. Also, indicators related to the assessment 
of frailty and cognitive impairment may be increased. 
Based on the present study, the weighting of the indi-
cators may be increased or decreased for different age 
groups in order to better match the clinical application.

Limitations
Expert consultation has the limitation of population 
selection, and this study has tried to select represent-
ative experts as much as possible, but it is undeni-
able that a different group of experts may get different 
results. This study can only represent the importance of 
the selected experts for the indicators considered.

Conclusion
This study used the Omaha system as the theoretical 
framework, combined with literature review, semi-
structured interviews, expert consultation and hierar-
chical analysis to construct a scientific and systematic 
index system for evaluating the effectiveness of transi-
tional care for kidney transplant recipients. This index 
system also provides the evidence for nursing staff to 
determine the priority of transitional care when making 
decision. In future, a preliminary clinical experiment 
is going to be conducted to examine the effects of this 
index system on transitional care in kidney transplant 
recipients.

Abbreviations
AHP: Analytic hierarchy process; Ca: The coefficient of judgment basis; Cr: 
Authority coefficient; CR: Consistency ratio; Cs: Coefficient of expert familiarity; 
CV: Coefficient of variation; QoL: Quality of life; SD: Standard deviation.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12911-​021-​01496-9.

Additional file 1. Summary of the result of two rounds of 
correspondence.

Acknowledgements
We many thank all the correspondence experts and patients that participated 
in this experiment.

Authors’ contributions
PD designed the study protocol. XYZ conducted the literature research and 
designed the instrument for data collection. XYZ, QLY, PW, HMZ, JF, and DRM 
performed data organization and analysis, and contacted the expert partici-
pants for the Delphi survey. XYZ drafted the manuscript. PD and QLY revised 
the manuscript. All authors read and approved the final manuscript.

Funding
This experiment was founded by the first batch of science and technology 
projects in Anhui China in 2017 (No. 1704a0802173).

Availability of data and materials
The dataset supporting the conclusions of this article is not publicly available 
due to the privacy of participants is included but are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval for this study was provided by the Clinical Medical Research 
Ethics Committee of The First Affiliated Hospital of Anhui Medical University, 
China (Approval NO.PJ2017-08–02).

Consent for publication
Not applicable.

Competing interests
On behalf of all authors, the corresponding aurthor declares no cometing 
interest.

Author details
1 The First Affiliated Hospital of Anhui Medical University, Hefei, Anhui Province, 
People’s Republic of China. 2 Department of Nosocomial Infection Manage-
ment, The First Affiliated Hospital of Anhui Medical University, Hefei, Anhui 
Province, People’s Republic of China. 3 Department of Urology, The First 
Affiliated Hospital of Anhui Medical University, Hefei, Anhui Province, People’s 
Republic of China. 4 Department of Infectious Diseases, The First Affiliated 
Hospital of Anhui Medical University, Hefei, Anhui Province, People’s Republic 
of China. 

Received: 25 January 2021   Accepted: 13 April 2021

References
	1.	 Czyżewski Ł, Sańko-Resmer J, Wyzgał J, Kurowski A. Assessment of 

health-related quality of life of patients after kidney transplantation in 
comparison with hemodialysis and peritoneal dialysis. Med Sci Monit. 
2014;19:576–85.

	2.	 Huang JF. China Organ Transplant Development Report (2015–2018). 
Beijing: China Organ Transplant Development Foundation; 2019.

	3.	 Teng S, Zhang WX, Lin XH, Shang YB, Peng X, Liu HX. Beliefs about and 
adherence to immunosuppressants in adult renal transplant recipients. J 
Nurs. 2015;18:1–5.

	4.	 Been-Dahmen JMJ, Beck DK, Peeters MAC, van der Stege H, Tielen M, 
van Buren MC, Ista E, van Staa A, Massey EK. Evaluating the feasibility of 
a nurse-led self-management support intervention for kidney transplant 
recipients: a pilot study. BMC Nephrol. 2019;20(1):143.

	5.	 Lubetzky M, Yaffe H, Chen C, Ali H, Kayler LK. Early readmission after kid-
ney transplantation: examination of discharge-level factors. Transplanta-
tion. 2016;100(5):1079–85.

	6.	 Roth S. Managing kidney transplant recipients in primary care. J Am Acad 
PAs. 2017;30(6):26–33.

	7.	 Tian JJ, Shan CM. Influence of continuing nursing on quality of life of 
kidney transplant recipients after discharge. Nurs Res. 2014;28(8):3017–8.

	8.	 Schmid A, Hils S, Kramer-Zucker A, Bogatyreva L, Hauschke D, De Geest 
S, Pisarski P. Telemedically supported case management of living-
donor renal transplant recipients to optimize routine evidence-based 
aftercare: a single-center randomized controlled trial. Am J Transplant. 
2017;17(6):1594–605.

	9.	 Hu R, Gu B, Tan Q, Xiao K, Li X, Cao X, Song T, Jiang X. The effects of a 
transitional care program on discharge readiness, transitional care qual-
ity, health services utilization and satisfaction among Chinese kidney 
transplant recipients: a randomized controlled trial. Int J Nurs Stud. 
2020;110:103700.

	10.	 Yang LM, Zhou TT, Shen YM, Zhu XP. Research advances in transitional 
care for patients withchronic diseases in China and its enlightenment. J 
Nurs. 2017;17:93–6.

https://doi.org/10.1186/s12911-021-01496-9
https://doi.org/10.1186/s12911-021-01496-9


Page 10 of 10Zhou et al. BMC Med Inform Decis Mak          (2021) 21:132 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	11.	 Zhao Q, Wu Q, Sun X, Niu SZ, Shu JJ, Mao YF, Shi Y. Development of evalu-
ation index system of continuous care for stroke patients. Chin J Nurs. 
2020;55(2):171.

	12.	 He CY, Gan XN, Wang XL, Zhang T, Cui NQ. Construction of the continue 
nursing effectiveness evaluation index for patients with coronary heart 
disease after PCI. J Chongqing Med Univ. 2018;02:285–90.

	13.	 Wang M, Li YZ, Guan H. Construction of an evaluation index system for 
the effect of transitional care for patients with chronic diseases. Nurs 
Manage China. 2017;17(10):1384–8.

	14.	 Zhang HC, Wang YH, Ge W, Cao BH. Construction of management system 
for clinical instructors of master of nursing degree. Liberat Army Nurs J. 
2019;36(9):1–5.

	15.	 Brown BB. Delphi process: a methodology used for the elicitation of 
opinions of experts. Santa Monica CA: Rand Corp; 1968.

	16.	 Dai FL, Wei KY, Chen YH, et al. Construction of an index system for qualita-
tive evaluation of undergraduate nursing students innovative ability: a 
Delphi study. J Clin Nurs. 2019;28(23–24):4379–88.

	17.	 Guo XH. Medical field investigation techniques and statistical analysis. 
Beijing: People’s Medical Publishing House Co., LTD; 2009.

	18.	 Song B, Kang S. A method of assigning weights using a ranking and 
nonhierarchy comparison. Adv Decis Sci. 2016;2016:8963214.

	19.	 Abate M, Vanni D, Pantalone A, Salini V. Cigarette smoking and musculo-
skeletal disorders. Muscles Ligaments Tendons J. 2013;3(2):63–9.

	20.	 Saaty TL. How to make a decision: the analytic hierarchy process. Eur J 
Oper Res. 1990;48(1):9–26.

	21.	 Wong FKY, Liu CF, Szeto Y, Sham M, Chan T. Health problems encountered 
by dying patients receiving palliative home care until death. Cancer Nurs. 
2004;27(3):244–51.

	22.	 Wei TT, Li X, Li GY, Qiang WM. Development of continuing nursing evalu-
ation system for patients with breast cancer. Chin J Nurs. 2019;01:47–51.

	23.	 Tang XP. Construction and empirical study of professional home care ser-
vice quality evaluation index system. Shanghai: Second Military Medical 
University; 2017.

	24.	 Sautenet B, Tong A, Chapman JR, Warrens AN, Rosenbloom D, Wong 
G, Gill J, Budde K, Rostaing L, Marson L, et al. Range and consistency of 
outcomes reported in randomized trials conducted in kidney transplant 
recipients: a systematic review. Transplantation. 2018;102(12):2065–71.

	25.	 Li MX, Peng GZ, Ceng XP. al e: A meta-analysis of risk factors for urinary 
tract infection after renal transplantation. Chin J Org Transplant. 
2016;37(3):159–64.

	26.	 Wang X, Cui XL, Yang H, Liu LH. Research status of pulmonary infection 
after renal transplantation. Chin J Clin Pharmacol. 2017;33(03):276–9.

	27.	 Han Y, Li Q. Effectiveness of attribution training on depression in renal 
transplant recipients in the early postoperative period. Liberat Army Nurs 
J. 2019;36(9):30–3.

	28.	 Sun SH, Liu AN, Jin ZL, Zhang L, Liu HY, Gong J, Wang LL. Advancement of 
research on positive emotions for health promotion in kidney transplant 
patients. J Clin Nurs. 2018;02:65–8.

	29.	 Fu YX. Post-transplantation follow-up specifications for kidney transplan-
tation. Transplant Org. 2019;10(06):667–71.

	30.	 Wang SS, Liu HX, Gao FL, Zhang XD, Fu YX, Zhao J, Yu LX, Miao Y, Ye GR. 
Analysis of the current status of immunosuppressive drug adherence in 
renal transplant recipients. Nurs Manag China. 2020;20(3):354–9.

	31.	 Yang J, Zhang MX, Yan P, Cheng Q, Li JZ. Meta-analysis of risk factors for 
new-onset diabetes mellitus after kidney transplantation. Tissue Eng Res 
China. 2019;23(15):2450–60.

	32.	 Tang JP, Li YX, Tang HP, Deng L, Chen H. Analysis of social and environ-
mental factors of gestational diabetes mellitus. China Pharmaceut Guide. 
2016;13(31):73–6.

	33.	 Wang HL, Chen FY, et al. Effects of social environment factors on adverse 
birth outcomes: a structural equation analysis. China Public Health. 
2018;7:972–6.

	34.	 Ju A, Chow BY, Ralph AF, Howell M, Josephson MA, Ahn C, Butt Z, Dob-
bels F, Fowler K, Jowsey-Gregoire S. Patient-reported outcome measures 
for life participation in kidney transplantation: a systematic review. Am J 
Transplant. 2019;19(8):2306–17.

	35.	 Nagib AM, Elsayed Matter Y, Gheith OA, Refaie AF, Othman NF, Al-Otaibi 
T. Diabetic nephropathy following posttransplant diabetes mellitus. Exp 
Clin Transplant. 2019;17(2):138–46.

	36.	 Russell CL, Cetingok M, Hamburger KQ, Owens S, Thompson D, Hathaway 
D, Winsett RP, Conn VS, Madsen R, Sitler L, et al. Medication adherence in 
older renal transplant recipients. Clin Nurs Res. 2010;19(2):95–112.

	37.	 Sun QQ. Prognosis of elderly kidney transplant recipients and associated 
factors. J Kidney Dis Dial Kidney Transplant. 2012;21(3):251.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Construction of an index system for evaluating the effectiveness of transitional care in kidney transplant recipients
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Objective
	Description of a research group
	Inclusion criteria of correspondence experts
	Development of evaluation indicators system
	Systematic literature reviews
	Patient interviews
	Correspondence from experts

	Statistical methods

	Results
	Correspondence experts involved
	Basic information
	Positive level of experts
	Degree of authority of experts
	The degree of expert coordination

	Results of expert consultation

	Discussion
	Analysis of the scientific and reliability of the evaluation index system
	Content analysis of the evaluation index system
	Limitations

	Conclusion
	Acknowledgements
	References


