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Abstract

Background: Care and treatment adherence are important factors for given good liver transplantation outcomes.
Objectives: Design and validate an instrument to appraise adherence to care and treatment in liver transplantation recipients.
Methods: A mixed-methods sequential exploratory study was conducted in two phases from 2017 to 2019, in the Liver Transplanta-
tion Clinic Tehran, Iran. In the qualitative phase, the concept of care and treatment adherence in liver transplantation recipients
extracted by a conventional content analysis was performed on semi-structural interviews that were conducted on 18 liver trans-
plantation recipients that were recruited through purposive sampling technique. Also, two physicians, one nurse coordinator of
the liver transplantation team, and two family members were interviewed. The scale was developed based on operational defini-
tions extracted from the qualitative phase. The validity was assessed by face, content, construct validity, and confirmatory factor
analysis. The reliability was also evaluated by calculating test-retest intraclass correlation coefficient and Cronbach’s alpha. The
exploratory factor analysis was carried out with 286 filled the questionnaire.
Results: Four factors were extracted in factor analysis. These factors explained 45.622% of the variance. The final version of the scale
consisted of 20 items. The Cronbach’s alpha coefficient reported as 0.889 for the total scale and the intraclass correlation coefficient
was reported as 0.912. The confirmatory factor analysis led to a fitting model. Chi-square indices were reported as CMIN/DF = 2.34,
NFI = 0.94, CFI = 0.96, and RAMSEA = 0.067.
Conclusions: With a four factors structure, validity and reliability of adherence to care and treatment scale are acceptable; there-
fore, it can be used for appraisal care and treatment adherence in liver transplant recipients.
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1. Background

Liver transplantation in patients with end-stage liver
disease is a widely accepted successful treatment modal-
ity. Since the current technology is unable to replace
liver function, this treatment method has been welcomed
(1). Annually, more than 30,000 liver transplants are per-
formed worldwide, and a one-year survival rate of 90% has
been reported (2). However, the long-term survival out-
come of organ recipients has not improved much (3). Ma-
lignancies, infections, cardiovascular complications, kid-

ney failure, and metabolic syndrome are the major mod-
ifiable causes of death in patients after liver transplanta-
tion in the long run (4-6). The effectiveness of different
therapies not only depends on the appropriate selection
of treatment but also the active cooperation of patients in
terms of adherence to the care and treatment process. Ad-
herence to care and treatment is a crucial factor that in-
fluence successful organ transplantation. In addition, pa-
tients’ adherence still remains a challenge for healthcare
providers. Therefore, the promotion of adherence by pa-
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tients and accurate assessment of methods are required to
improve survival outcomes. An important consideration
after liver transplantation is adherence to care and treat-
ment for achieving desirable long-term results (7, 8). Ex-
cept for drug use, weight control, monitoring the health
condition and infection prevention influence transplanta-
tion results. It is necessary to assess adherence to care and
treatment in liver transplantation recipients (4, 9, 10).

Direct and indirect methods are commonly used to
measure patients’ adherence after organ transplantation.
In direct methods, monitoring use of immunosuppressive
agents and measurement of serum drug levels and in indi-
rect methods self-report tools have been used in previous
studies. In current instruments, patient’s adherence is as-
sessed based on how much and how immunosuppressive
drugs are consumed (11, 12).

The measurement of adherence has been defined as
the assessment of immunosuppressive agents used in the
past. The concept of adherence has been defined as corre-
spondence between recipients’ behaviors and suggestions
provided by the healthcare caregivers, taking medicine,
following a suitable diet and a change of lifestyle by the
World Health Organization (WHO) (13). The complexity
of other aspects of adherence has been challenged since
other dimensions require a focus on individuals and differ-
ent cultural, health and care settings in different societies
(14, 15). A comprehensive literature review has shown that
designing and assessment of psychometric properties of
tools for evaluation of adherence to care and treatment in
liver transplantation recipients are required to overcome
non-adherence as a caring priority (16). Addressing and
evaluating this concept, especially in liver transplantation
recipients that have high levels of psychological, behav-
ioral, therapeutic and medical characteristics are of partic-
ular importance (17).

Since the meaning and factors influencing any phe-
nomenon are influenced by the socio-cultural context,
qualitative research methods are needed to provide a more
accurate definition of the study concept (18). In addition,
qualitative research is the first step for the development of
instruments (19).

2. Objectives

Owing to a lack of care and treatment adherence in-
strument in liver transplantation recipients’, we aimed to
design a related validated instrument using the perspec-
tive of these patients.

3. Methods

An exploratory sequential mixed-method study (20)
was done from May 2017 to late September 2019, in the
Clinic of Liver Transplantation related to Tehran University
of Medical Sciences.

3.1. Qualitative Phase

A qualitative study using an inductive conventional ap-
proach was used to explore concept of adherence to care
and treatment based on understandings and experiences
of patients with liver transplantation. Therefore, 18 recip-
ients were selected based on the maximum variation us-
ing the purposive sampling method. Also, a snowball sam-
pling strategy was used for selecting potential key infor-
mants, which included two physicians, one coordinator’s
nurse, and two spouses of liver transplants recipients from
May to November 2017. Sampling was done based on these
criteria: (1) those who had at least lived with liver trans-
plantation upper of three-month; (2) had over 18 years old,
did not have another disease. The time of living with trans-
planted liver, age, diseases leading to transplantation, and
gender were considered for variation in sampling.

The latest author held the face-to-face interviews in the
consultation room of the clinic of liver transplantation. By
reviewing the related studies and after performing three
pilot interviews, researcher designed a semi-structured in-
terview guide. At first, they were asked to describe their ex-
periences of daily life after liver transplantation, and how
they protected transplanted liver or how did you adapt
your work and life to the new conditions? Please more
explain? In addition, the participants answered probing
questions for the pursuit to increase the depth of inter-
views. The interviews lasted for between 20 and 70 minutes
and were discontinued until data saturation was achieved.
After 20 interview sessions, data saturation was reached,
but three interviews were performed to ensure that no
new codes and categories were extracted from data (21).
Conventional content analysis was performed by Elo and
Kinkas method and software MAXQD 10 was used to man-
age the data.

3.2. Quantitative Phase: Psychometric Properties of Appraisal
Adherence to Care and Treatment Scale

3.2.1. Face Validity

Face validity was carried out using qualitative and
quantitative methods. The cognitive interviews with 10
liver transplantation recipients were performed to evalu-
ate qualitative face validity. We need to acquire their per-
ception about items regarding the relevancy, difficulty, and
ambiguity of each item. Then related modifications were
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applied to some items. For quantitative part of face va-
lidity, the item impact scores with the formula of Impact
score = frequency % × important for each item was calcu-
lated and subsequently, the items above 1.5 score were re-
mained (22).

3.2.2. Content Validity

The content validity was the second step done by a
panel of experts consisting of 14 experts in the field of
Persian literature, questionnaire designer, and liver trans-
plantation specialist. They presented their opinions in
terms of wording, grammar, item allocation, scaling, clar-
ity, and Simplicity indices, also their comments were in-
cluded (23). The quantitative content validity was per-
formed by calculation of the content validity ratio (CVR
strict), content validity index [Average of the I-CVIs for all
items (S-CVI/Ave) and Item Individual Content Validity In-
dex (I-CVI)] and modified Kappa (K*) (24). The expert panel
consisted of 10 physicians and nurses as the members of
liver transplantation team, post-operation coordinators,
as well as methodologists. In this stage, the level of essen-
tiality of each item was important.

The opinions of specialists were categorized as E, es-
sential; U, useful, but not essential and N, not essential.
According to Lawshe’s formula when there are 10 experts,
the items are considered appropriate, which have a 0.62 or
higher CVR value (25). Next, for each item, the I-CVI (item
level CVI) was calculated (26). Therefore, the experts de-
termined the relevancy of each item by choosing on a 4-
point Likert scale from 1 = not relevant, 2 = somewhat rele-
vant, 3 = quite relevant, and 4 = very relevant. The next step
was to compute the S-CVI/Ave. For computing that item,
we needed to calculate the I-CVI for each item on the total
scale, and the mean of I-CVI for total items. The S-CVI/Ave
should be 0.9 as the appropriate level (24). The probability
of chance of agreement was calculated by calculating k.

PC =
N !

A! (N −A) !
× 0.5N

K =
(I − CV I)− PC

1− PC

Assessment criteria for kappa was the use of guidelines
described by Cicchetti; therefore, if K was > 0.74, it is con-
sidered excellent (27-29). A stage item analysis was per-
formed before construct validity. Thirty-six liver transplan-
tation recipients were asked to fill out the scale. The Cron-
bach’s alpha coefficient for each item and the total scale,
and correlations between items and the total scale were
calculated (30).

3.2.3. Construct Validity

The exploratory factor analyses (27), confirmatory fac-
tor analyses (CFA), and convergent validity were used to as-
sess the scale construct validity (29). The standard criteria
to determine the minimum sample size for factor analysis
are 5 - 10 times more than the number of items (31). Demo-
graphic and clinical characteristics were reported in Table
1. The participants were selected using the convenient sam-
pling method from liver transplantation centers in Shiraz
and Tehran. Therefore, 287 recipients filled out Appraisal
Adherence to Care and Treatment scale during final data
analysis. The CFA was conducted with 200 recipients se-
lected using a random sampling method. Data were en-
tered into the SPSS software and missing values were sub-
stituted by the median score of the Likert scale. The Maxi-
mum likelihood analysis was performed with Promax ro-
tation. To investigate the appropriateness of the factor
analysis model, the number of factors, and sampling ade-
quacy Bartlett’s test of sphericity, the scree plot, the Kaiser-
Meyer-Olkin (KMO) test, eigenvalues and determined vari-
ance were used. The minimum factor load of 0.3 was con-
sidered to maintain items in extracted factors.

3.3. Convergent Validity Evaluation

The congruence between the extracted main factors
and the scale was also evaluated. Convergent validity with
a correlation between Morisky DE, Green LW, Levine DM
(MGL) scale and appraisal adherence to care and treatment
scale was calculated (32). The correlation between MGL and
appraisal adherence to care and treatment scale should be
0.4 - 0.7 (33).

3.4. Relative Reliability Evaluation

For reliability, the final version of appraisal adherence
to care and treatment scale with 20 items was assessed in
terms of internal consistency and test–retest. Hence, the
alpha Cronbach coefficient was calculated to evaluate this.
An alpha Cronbach of 0.7 - 0.8 confirms an appropriate in-
ternal consistency (31). To investigate stability of the scale
over time was used the test–retest method. Accordingly, 25
liver transplantation recipients completed this scale twice
with a 3-week interval. The intraclass correlation coeffi-
cient score (ICC) of 0.8 or higher denoted satisfactory sta-
bility (34).

3.5. Absolute Reliability Evaluation

Since ICC provides no precise data about the accu-
racy of scores, as the matter of fact absolute reliability
was calculated by estimating standard error of measure-
ment (SEM) [that calculated by SD×

√
(1-ICC agreement)].

The minimal detectable change (MDC) was estimated from
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Table 1. Demographic and Clinical Characteristics of the Liver Transplantation Recipients a

Variables Values

Age (y)

Mean ± SD 46.35 ± 12.25

Minimum - Maximum 18 - 75

Duration of liver transplantation (mo)

Mean ± SD 32.06 ± 30.34

Minimum - Maximum 1 - 204

Gender

Female 109 (38)

Male 178 (62)

Marital status

Married 238 (82.8)

Single 39 (14)

Widow 5 (1.6)

Divorced 5 (1.6)

Residence

Village 38 (13.3)

City 218 (76.5)

Suburb 29 (10.2)

Education level

Illiterate 17 (5.9)

Elementary 102 (35.6)

Diploma 100 (38.8)

Bachelor 50 (17.4)

Master and higher 17 (5.9)

Occupation status

Full-time 60 (21)

Part time 48 (17)

Unemployed 110 (38.6)

Retired 67 (23.5)

Financial status

Weak 87 (31)

Middle 161 (55.3)

Well-off 29 (13.7)

Cause of transplantation

Hepatitis B 36 (12.6)

Hepatitis C 19 (6.6)

Fatty liver 36 (12.6)

Alcoholism 15 (5.3)

Wilson disease 8 (2.8)

Hepatocellular carcinoma (HCC) 3 (1.1)

Autoimmune 55 (19.3)

Cryptogenic 10 (3.5)

Budd-Chiari syndrome 13 (4.6)

Primary sclerosis cholangitis (PSC) 28 (9.8)

Fibrosis 5 (1.4)

I do not know 57 (20)

Rejection of transplantation

Yes 79 (28.6)

No 208 (71.4)

a Values are presented as No. (%) unless otherwise indicated.
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SEM and was defined as the smallest amount of change that
likely shows a true change rather than an intrinsic mea-
surement fault in the score. One advantage of the MDC
was that it considered both reliability and responsiveness
to changes (35).

The sensitivity of appraisal adherence to care and treat-
ment scale was measured using the hypothesis test. There
was a correlation between the time of receiving liver trans-
plantation and adherence to care and treatment scores.
Feasibility was assessed based on the time duration of fill-
ing out the scale and number of missing items. The ceil-
ing and floor effects were assessed with minimum and
maximum response of distribution of scores. The stan-
dardization of scores was performed as the total score was
changed to a 0 - 100 score using the underneath formula
(36).

Transformed score = [(Actual raw score - Lowest possi-
ble raw score) / Possible raw score range]× 100

3.6. Statistical Analysis

Data were tested for sampling adequacy using the KMO
and Bartlett test. Exploratory factor analysis, descriptive
statistical tests, one-way analysis of variance (ANOVA) test,
Cronbach’s alpha, intraclass correlation coefficient (27),
and Pearson correlation were calculated with the SPSS v.20
software and Lisrel program 8.8.

3.7. Ethical Considerations

Our study was carried out according to the ethics dec-
laration of the revised Helsinki 2001, with the code REC.
IR.UMSHA.1396.109. All participants were informed about
the aims of the study and the voluntary nature of their
participation. Additionally, they were informed that they
could withdraw at any time of the study. Then, written in-
formed consent was signed and achieved.

4. Results

4.1. Item Generation: Qualitative Phase

In the first phase, four categories “health-self manage-
ment”, “health literacy promotion”, “personal and social
facilitator”, “commitment to treatment and care” were de-
veloped to describe the concept of adherence to care and
treatment. They included all behaviors by the recipients
to achieve self-management in health, promote health lit-
eracy, facilitate personal and social aspects, and remain
committed to care and treatment as adherence to care and
treatment. An item pool was generated using the cate-
gories and their sub-categories based on their operational
definitions. The inductive approach was used as all items
evaluated adherence. Also, other scales on adherence were

reviewed, but no item was added to the item pool. Next, 65
items were entered into the process of psychometric eval-
uation. The items were scored from “never” to “always” on
a 5-point Likert scale.

4.2. Psychometrics Process: Quantitative Phase

For face validity, none of the items were deleted and an
impact score for all items had more than 1.5. In the CVR, 21
items were deleted because items acquired less than 0.62.
The I-CVI was calculated based on the K* score and one of
the items that had a score of less than 0.60 was deleted.
The S-CVI/Ave was reported as 0.95, indicating an excellent
score. Before performing construct validity, item analy-
sis was conducted and seven items with a corrected item-
total correlation of < 0.2 were deleted. The Cronbach’s al-
pha coefficient for item analysis was 0.856. In construct
validity, exploratory factor analysis on 36 items was per-
formed. The result of the KMO test was 0.902, indicating
sampling adequacy. Moreover, a significant interrelation-
ship was confirmed between the items by Bartlett’s test
(P-value < 0.0001), indicating the suitable factor analysis
model. According to the explained variance, four factors
were extracted.

The four-factor solution was identified according to
the maximum likelihood EFA and consideration of the con-
ceptual meaning. The total variance was reported as 45.622
and factors 1-4 explained 14.920, 11.855, 10.281, and 8.566%
of the observed variance after Promax rotation. The cut-
off point 0.3 was determined as a minimum factor load
in the extracted factors to keep items. Those items that
had cross-loadings or were not loaded on any factor were
deleted (Figure 1). Four factors and twenty items were con-
stituted. Interpretation and labeling were conducted as
follows: health self-management (10 items), conflict man-
agement (3 items), self-regulation (4 items), and conscious
adherence (3 items). The factors and its factor loadings are
shown in Table 2.

The CFA also showed reasonable fitness. The conver-
gent validity was also assessed and the Pearson correlation
coefficient between the scores of the MGL and appraisal ad-
herence to care and treatment scale was reported as 0.589
(P < 0.01). The indicators of the confirmatory factor analy-
sis model are shown in Table 3.

The Cronbach’s alpha coefficient for the whole ap-
praisal adherence to care and treatment scale was reported
as 0.889 and for the factors, it ranged from 0.711 to 0.814,
indicating a good internal consistency. The test-retest re-
liability using the ICC was reported as 0.912 with a range
of 0.852 to 0.952. As shown in Table 4, the ICC score was
mainly above 0.80, except for the conscious adherence fac-
tor (0.728) that reported excellent.
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Figure 1. Scree plot extracted in exploratory factor analysis.

Table 2. Four Factors Structure After Promax Rotation

Items F 1 F2 F3 F4

Health self-management

29. I refuse to be in the place where an ill person is present. 0.814

31. I am looking for health and cleanliness before enter the environment. 0.738

24. I follow any changes or complications in my body immediately. 0.639

15. I perform requested tests by the liver transplantation care- treat team on time. 0.610

14. I take my medications in a timely manner, as prescribed. 0.595

25. I hold washing our hands. .492

18. To prevent abdominal hernia, I perform allowed physical activity. 0.371

36. I refer to the liver transplantation clinic as appointed. 0.314

27. I continue to smoke, use hookah, or drink alcohol. 0.305

22. I control my weight changes. 0.300

Conflict management

34. In my daily living expenses, I give a priority to the buying my drugs. 0.931

35. I prepare my medicines, before I get out of them. 0.796

32. I do my care and follow the treatment at times of fatigue, depression or anger. 0.593

self- regulation

4. I adhere to commitments I have made to the transplantation commission. 0.797

2. I continue to take care of my care and treatment. 0.632

3. I perform my care with the endorsement of the treatment team. 0.592

1. I adjust with new changes and new conditions, after transplantation. 0.459

Conscious adherence

8. I ask the name of the medicine and how it is used with the onset of a new drug prescription, 0.960

10. I ask about the simultaneous use of my medicines with other drugs. 0.736

11. I consult with the transplantation team, to ensure the accuracy of the information I receive about my care and
treatment.

0.376
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Table 3. Indicators of the Confirmatory Factor Analysis Model

Parameters Acceptable Range Results

P-value χ2 (chi-squared, p-value) < 0.05 0.0000

Root mean square error of approximation (RMSEA) [CI=95%] Good < 0.08 0.067 [0.057 - 0.079]

Normed fit index > 0.90 0.94

Non-normed fit index (NNFI) > 0.90 0.96

Relative fit index (RFI) > 0.90 0.93

Incremental fit index > 0.90 0.96

Comparative fit index (CFI) > 0.90 0.96

Parsimony normed fit index (PNFI) > 0.5 0.81

(Minimum discrepancy function by degrees of freedom divided) CMIN/DF Good < 3 2.1

Table 4. The Intraclass Correlation, Internal Consistency, and Item Number of the Factors

Factors Cronbach’s Alpha ICC Item Number

Health self-management 0.814 0.833 10

Conflict management 0.785 0.849 3

Self-regulation 0.727 0.862 4

Conscious adherence 0.711 0.728 3

Total 0.889 0.912 20

To evaluate the discriminating power of appraisal ad-
herence to care and treatment scale, it was applied to three
known groups of liver transplantation recipients living in
different urban, rural, and suburban areas. The Suburb
had a lower score of adherence to care and treatment. The
one-way ANOVA test revealed a statistically significant dif-
ference between the groups in terms of adherence to care
and treatment (P < 0.002).

The standard deviation of changes in adherence to care
and treatment scores was 6.669, and the ICC was 0.912.
Therefore, the calculated SEM was 1.978. The minimal de-
tectable change was 5.48 and MDC% was 5.8 known as an ex-
cellent agreement. Then minimum important change was
reported as 6.70, so responsiveness was confirmed (Table
5).

The sensitivity level was assessed using the theory test.
The negative correlation between post-liver transplanta-
tion and adherence to care and treatment was statistically
significant. Feasibility was assessed by the time duration
for filling of appraisal adherence to care and treatment
scale, as was 3 - 10 minutes and the numbers of missing
items, which was reported very low (0.175%). The maximum
distribution of response scores was reported as 7% and no
minimum score was achieved. The standardization of scor-
ing was done and the results of standardization for the to-
tal scale and four factors are shown in the following:

Standardization score for total of scale = [(Actual score
- 20) / 80]× 100

Based on acquired results, scores closer to 100 indi-
cated a higher level of adherence to treatment and care in
liver transplantation recipients.

5. Discussion

Adherence to care and treatment influences the trans-
plantation outcome and long-term survival of patients
with liver transplantation. This mixed-method study was
used to design and assess an instrument to apprise ad-
herence to care and treatment liver transplantation recip-
ients.

The final version of appraisal adherence to care and
treatment scale had 20 items with four factors in Ira-
nian patients with liver transplantation. The factors in-
clude health self-management, conflict management, self-
regulation, and conscious adherence. The health self-
management factor included ten items related to self-care
behaviors to manage, prevent or promote potential health
conditions after liver transplantation. The self-care fac-
tor helped maintain and improve patients’ health. The
conflict management factor consisted of three items, indi-
cating conditions and situations in which liver transplan-
tation recipients experienced conflicts. Therefore, they
should be controlled by the patients to adhere to care and
treatment. The combination of four items made the self-
regulation factor that was a necessity to create a change
in their life and identity. Such a change needed the accep-
tance of new conditions after liver transplantation. Even-
tually, the factor of conscious adherence included three
items that came from the main category of health liter-
acy promotion. This factor indicated their knowledge and
health literacy. The appraisal adherence to care and treat-
ment scale presented all adherence dimensions defined
by the WHO. The measurement of the concept of adher-
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Table 5. SEM and Comparison of MDC for Subscales Agreement

Factor Scores Range Mean SD SEM MDC MDC (%) MIC Agreement

Health self-management 10 - 50 45.89 4.164 1.70 1.36 2.9 2.08 Excellent

Conflict management 3 - 15 13.88 1.90 0.738 2.04 14.7 2.6 Desirable

Self-regulation 4 - 20 19.1 1.4 0.520 1.44 7.5 4.15 Excellent

Conscious adherence 3 - 15 14.38 1.0 0.521 1.46 10 1.6 Excellent

Total 20 - 100 93.82 4.16 1.97 5.48 5.8 6.70 Excellent

Abbreviations: SD, standard deviation; SEM, standard error of measurement; MDC, minimal detectable changes; MIC, minimally important change.

ence has a behavioral characteristic rather than a medical,
attitude, psychological and other modifiable predictors.
Therefore, feelings and attitudes of the patients identified
in the qualitative phase were separated from adherence ex-
planatory behaviors.

In the quantitative phase, all COSMIN properties were
considered in the appraisal adherence to care and treat-
ment scale (37). In content validity, the S-CVI/Ave was re-
ported that was reported in previous similar scales. In ad-
dition, an item analysis prior to construction validity was
performed in which it was filled out by 36 persons in the
target group. It helped identify items that decreased the
Cronbach’s alpha and led to correcting items with a total
correlation below < 0.2.

The reliability of appraisal adherence to care and treat-
ment scale was found appropriate in this sample of Ira-
nian patients with liver transplantation. ICC score sug-
gested that reliability of new scale was appropriate. As well
as it has been a correlation between all items, indicating
that no conceptual dispersion was seen and the question-
naire’s items measure similar concepts. The confirmatory
factor analysis approved a fitting model as four latent fac-
tors were confirmed by accepted items in the exploratory
factor analysis (Figure 2). The convergent validity was sup-
ported based on the positive correlation between the score
of our questionnaires and the MGL. However, the corre-
lation coefficient was not very high, confirming that the
designed questionnaire assessed a similar concept in the
MGL. In contrast, the lack of a high correlation indicated
that two questionnaires did not measure exactly the same
concept and did not repeat each other.

This questionnaire can be used in studies to detect
meaningful changes in adherence to care and treatment.
Also, it is sensitive enough to detect any small changes in
adherence to care and treatment liver transplantation re-
cipients. The standardization of scoring was conducted to
facilitate understanding levels of the appraisal adherence
to care and treatment scale.

Dobbels (2010) in a systematic review showed three
characteristics illustrating the usability of the instrument
for the diagnosis of adherence in the patients with trans-
plantation. They included attention to the timing of drug

administration, easy completion, and good psychometric
properties (38). The appraisal adherence to care and treat-
ment scale was comprehensive, and no ambiguity was re-
ported by the target group. In addition, the short time pe-
riod of scale completion makes it a user-friendly scale.

5.1. Limitations

The limited access to liver transplantation recipients
and lack of time might have affected the cross-validation
sampling for confirmatory factor analysis. Also, the use of
a nonrandom sample was another limitation of this study.

5.2. Conclusion

The appraisal adherence to care and treatment scale
developed in this study assessed adherence to care and
treatment among liver transplantation recipients. It had
an appropriate psychometric property. This could be the
only and specific instrument to evaluate adherence to care
and treatment in liver transplantation recipients in the
context of clinical practice. It can be used to identify prob-
lems and provide a suitable strategy for improving the out-
come of liver transplantation.
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