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Abstract

Background: The Post-Liver Transplant Quality of Life (PLTQ) instrument is a specific, disease-based questionnaire to evaluate

health-related quality of life (HRQOL) among liver transplantation (LTx) recipients.

Objectives: This study focused on the translation, cross-cultural adaptation, and validation of the psychometric properties of

the PLTQ questionnaire to provide the Persian version of the Post-Liver Transplant Quality of Life (PV-PLTQ) instrument.

Methods: This investigation is a translation and cross-cultural adaptation study followed by evaluation of validity and

reliability of PV-PLTQ. Between February and June 2021, a total of 175 LTx recipients completed the PV-PLTQ and Short-Form 36 (SF-

36) questionnaires at the Liver Transplantation Research Center of Tehran University of Medical Sciences. Sixty-seven randomly

selected patients were asked to complete the PV-PLTQ two to three months later. Face validity, content validity, acceptability,

ceiling and floor effects, internal consistency, test–retest reliability, responsiveness to change, convergent validity, and minimal

detectable change (MDC) were evaluated. Internal consistency was assessed using Cronbach’s alpha (≥ 0.7); test–retest reliability

using ICC; and responsiveness using effect size (ES), mean difference (MD), and standardized mean difference (SMD). Convergent

validity was tested using Spearman’s correlation due to nonlinear relationships.

Results: The results of face validity, content validity, and missing data proportion indicated that the PV-PLTQ questionnaire is

acceptable and easy to understand. Cronbach’s alpha coefficient for the PV-PLTQ questionnaire was 0.97. The results of test-retest

reliability showed a moderate to good intraclass correlation coefficient from 0.6 to 0.86 (P < 0.05). PV-PLTQ also demonstrated

strong responsiveness to HRQOL changes, with a very large effect size (Cohen’s d = 3.82; 95% CI: 2.51 - 5.11), indicating substantial

improvement over time among participants who reported improvement by SF-36. The correlations between PV-PLTQ domains

and physical (r = 0.65) and mental (r = 0.63) components of SF-36, calculated using Spearman’s correlation, presented good

convergent validity (P < 0.05). No floor effect was observed. The amount of 0.9 was calculated as the MDC of the total PV-PLTQ

score.

Conclusions: The PV-PLTQ questionnaire is a valid, reliable, and responsive to change instrument to evaluate HRQOL in LTx

recipients.
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1. Background

Liver transplantation (LTx) is a well-established life-

saving intervention for patients with end-stage liver

disease. The one-year survival rate of liver transplant

recipients in Iran is approximately 85%, reflecting

significant advancements in transplantation techniques

and post-operative care (1). Primarily, the survival rate of

patients after transplantation was a criterion for the

evaluation of clinical and research outcomes of this

procedure (2). The survival rate of LTx among recipients

has grown significantly in the past two decades owing

to advancements in treatments, drugs, and

concentration on multidisciplinary approaches in post-

transplant care (3).

Nowadays, recovering patients’ social functions and

improving the Quality of Life (QOL) are the most

essential outcomes of this intervention (4). Health-

Related Quality of Life (HRQOL), as a component of QOL,

can be affected by diseases and interventions through

alteration of lifestyle, mental balance, and well-being

among individuals with various conditions, according

to their own judgments and perceptions (5). Due to the

growing number of LTx recipients, their special

conditions, and the importance of post-treatment QOL,

it is necessary to assess their HRQOL via a standard and

specific instrument (6). An accurate assessment of

HRQOL depends on the psychometric features of the

instrument developed to measure this construct (7).

Because differences in language, cultural beliefs about

illness, and healthcare organization can affect how

patients interpret questionnaires, simple literal

translation is insufficient. Rigorous cross-cultural

adaptation is therefore required to ensure that HRQOL

instruments remain conceptually equivalent and valid

in Iranian liver transplant recipients (8-10). In Iran, LTx

has grown significantly over the past two decades, with

specialized centers now performing hundreds of

procedures annually. However, regional disparities in

access, variations in follow-up care, and differences in

patient education may influence post-transplant

recovery and QOL.

Health-related QOL is a critical outcome for LTx

recipients and it has been assessed in several studies

using different instruments including generic and

disease-related questionnaires. Generic instruments

such as the short form-36 (SF-36) are widely utilized

because they allow comparisons across different

diseases and populations; however, they may not fully

address transplant-specific issues such as

immunosuppressive medication side effects, graft

rejection concerns, or the financial burdens often

accompanying LTx. Disease-specific instruments have

also been used to capture unique challenges faced by

LTx recipients. For instance, the Chronic Liver Disease

Questionnaire (CLDQ) focuses on symptoms relevant to

patients with chronic liver disease, while the Diabetes

Digestive and Kidney Diseases Liver Transplantation

Database (NIDDK-LTD) form has 4 domains, including

liver disease symptoms, physical function, health

satisfaction, and overall wellbeing (11). Despite these

advances, there remained a need for a comprehensive,

transplant-targeted questionnaire that would

thoroughly assess the physical, emotional, and social

impacts unique to post-transplant life. Generic

questionnaires, such as the SF-36, are designed for broad

applicability but often lack the sensitivity to detect

subtle, transplant-specific changes in HRQOL. In

contrast, disease-specific tools like the CLDQ target

chronic liver disease symptoms but may not address

post-transplant realities such as complex medication

regimens, frequent follow-up visits, or long-term

psychosocial adjustments. This gap prompted the

development and subsequent cross-cultural validation

of more LTx-specific tools, one of the most prominent

being the Post-Liver Transplant Quality of Life (PLTQ)

instrument (8-10).

To place the PLTQ in context, it is useful to compare

its psychometric performance with other liver- and

transplant-specific HRQOL instruments. The CLDQ and

its language adaptations have consistently shown very

good internal consistency, with total Cronbach’s alpha

coefficients typically around 0.90 - 0.95 and satisfactory

domain-level alphas in patients with chronic liver

disease (8). In validation studies of the PLTQ , including

the Brazilian Portuguese version, the total score has

shown excellent internal consistency (Cronbach’s alpha

≈ 0.91) and high reproducibility (ICC ≈ 0.90), together

with acceptable convergent validity and limited floor

and ceiling effects. These data indicate that the PLTQ is

psychometrically robust and support the need to

further evaluate its performance in new linguistic and

cultural settings, such as Persian-speaking liver

transplant recipients (10).
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Post-Liver Transplant Quality of Life was originally

developed to address specific issues faced by LTx

recipients. This questionnaire comprises 32 items

distributed across eight domains: Emotional Function,

Worry, Medications, Physical Function, Healthcare, Graft

Rejection Concern, Financial, and Pain. Each item is

scored on a 1 - 7 Likert scale, where higher values

indicate better perceived QOL. The PLTQ’s domain-

specific structure allows for a targeted evaluation of

transplant-related factors not typically captured by non-

specific HRQOL measures (8).

2. Objectives

The present study focused on the translation, cross-

cultural adaptation, and validation of PLTQ to provide

the Persian version of this questionnaire (PV-PLTQ). The

validity of this instrument was assessed by evaluating

the face validity, content validity, acceptability, ceiling

and floor effects, responsiveness to change, and

convergent validity. Internal consistency and test-retest

reliability were also used to assess the reliability.

3. Methods

3.1. Participants

The sample size was calculated as approximately five

participants per item, which is a commonly used rule-of-

thumb for validation studies of multi-item

questionnaires. Given the 32 items of the PLTQ , we

aimed to recruit at least 160 participants and ultimately

included 180 adult liver transplant recipients. Eligible

participants were ≥ 18 years old, had undergone LTx at

least three months before enrolment, had a functioning

graft, were fluent in Persian, and were able and willing

to provide informed consent. We excluded patients with

severe cognitive impairment, acute rejection episodes,

or other unstable medical conditions that prevented

them from completing the questionnaire. After

explaining the study procedures, informed consent was

obtained from all participants. This study was approved

by the Ethics Committee of Tehran University of Medical

Sciences (approval ID: IR.TUMS.IKHC.REC.1397.068).

Informed consent was obtained from each participant.

3.2. Procedure

This study contains three phases: (1) Translation and

cross-cultural adaptation of the PV-PLTQ instrument; (2)

Analysis of convergent validity and ceiling and floor

effects of the instrument by a cross-sectional design; (3)

Assessment of the reliability and responsiveness to

change of the questionnaire by a prospective cohort

design.

3.3. Instruments

3.3.1. Post-Liver Transplant Quality of Life Instrument

The PLTQ instrument is a specific, disease-targeted

questionnaire for measuring HRQOL in LTx recipients.

This instrument was developed by Saab et al. (8). It

contains 32 items in eight domains, including

emotional function (four items), worry (seven items),

medications (four items), physical function (six items),

healthcare (four items), graft rejection concern (two

items), financial (two items), and pain (three items).

Each item is scored on a Likert scale from 1 (person's

experience with the item all the time) to 7 (person's

experience with the item none of the time). The total

score is expressed as the average of all items, with

higher values presenting better HRQOL.

3.3.2. Short-Form Health Survey (SF-36)

Short-Form Health Survey is a well-known, generic

HRQOL questionnaire. This instrument has 36 questions

with different scoring systems in eight health-related

domains: physical functioning (10 items), role

limitations due to physical problems (4 items), bodily

pain (2 items), general health perceptions (5 items),

vitality (4 items), social functioning (2 items), role

limitations due to emotional problems (3 items), and

perceived mental health (5 items). Additionally, it

includes a single item measuring perceived changes in

general health status over a one-year period (health

transition). These domains form two distinct subscales:

Mental Component Summary Score (MCS) and Physical

Component Summary (PCS) Score. This survey has been

translated and cross-culturally validated to a Persian

version (12).

3.4. Translation and Cross-Cultural Adaptation

Initially, permission for translation and cross-

cultural adaptation was obtained from Sammy Saab. The

processes of translation and cross-cultural adaptation

were followed based on the published guideline (13).

Accordingly, two independent native Persian language

https://brieflands.com/journals/mejrh/articles/145622
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speakers with good English language skills (one

physiotherapist and one psychologist) translated the

English version of the PLTQ questionnaire into Persian.

The two forward translations were reviewed and

synthesized into a single version by the research team

through discussion. Any discrepancies were resolved by

consensus before the next step. Two professional English

translators independently translated this version back

to the English version. These translators were blinded to

the original questionnaire. Finally, an expert panel

(including a psychiatrist, a psychologist, two transplant

surgeons, two physiotherapists, and two hepatologists)

carefully reviewed all versions of the questionnaire.

They evaluated semantic, idiomatic, experiential, and

conceptual equivalence of each item, discussed any

discrepancies, and considered whether examples or

terms required adaptation to fit Persian cultural norms

and healthcare context. Equivalent terms were selected

considering patients’ beliefs about disease and QOL in

the Persian cultural context. Decisions were made by

consensus, and after incorporating the agreed changes,

the pre-final PV-PLTQ questionnaire was prepared

(Appendix 1 in Supplementary File). A full explanation

regarding any change in the terms of PV-PLTQ based on

Persian culture is provided in Appendix 2 in

Supplementary File.

3.5. Face Validity and Content Validity

In the presence of one of the authors, the pre-final PV-

PLTQ questionnaire was read and completed by 15 LTx

recipients to evaluate the difficulties in understanding

and the levels of clarity of instruction, items, and

response format. Each participant received a paper-

based copy of the questionnaire along with a brief

written instruction sheet. The participants completed

the questionnaire independently in a quiet consultation

room within the clinic to minimize distractions. 87% of

participants stated that all contents were totally clear

and understandable. Any questions or difficulties the

participants encountered were documented on a

standardized feedback form. We also recorded the

approximate time taken to complete the questionnaire.

Participants were encouraged to make written or verbal

notes on any items they found ambiguous or culturally

irrelevant. After reviewing the comments by the expert

panel and making some corrections, the final PV-PLTQ

instrument was developed. Furthermore, we asked the

expert panel members to score the content equivalency

including semantic equivalency, conformity with

Persian culture, and ease of understanding and

responding of instruction, items, and scales by a five-

point Likert scale (from very poor to very strong). Each

expert independently rated the clarity and relevance of

every item on a five-point Likert scale (1 = very poor, 5 =

very strong). These ratings were then discussed in a face-

to-face meeting. Items that received low ratings or

raised concerns in terms of wording, cultural

appropriateness, or redundancy were revised and re-

evaluated until full consensus was reached. No items

were deleted, and the final version reflected both the

numerical ratings and qualitative comments of the

panel. Although we did not calculate formal content

validity indices (CVI or CVR), this process provided a

structured, consensus-based assessment of content

validity.

To reduce selection bias, participants were recruited

consecutively during routine follow-up visits at the

transplant clinic. All questionnaires were administered

by trained interviewers who were not involved in the

patients’ clinical care, using a standardized script and

neutral wording. Patients were assured that their

responses would remain confidential and would not

influence their treatment, in order to minimize social

desirability bias.

3.6. Reliability

The reliability of the PV-PLTQ questionnaire was

tested by the test-retest analysis. Also, Cronbach’s alpha

was provided for assessing its internal consistency. To

carry out test-retest reliability, 70 LTx recipients were

randomly selected for a longitudinal assessment and

were asked to complete the PV-PLTQ questionnaire for

the second time two to three months later. Also, they

were asked to answer the global rating of change (GRC)

questionnaire in the second test to measure the

reproducibility and responsiveness of the PV-PLTQ

instrument to change. This questionnaire is a single-

item measure designed to capture a patient’s overall

perceived change in health status over a specified

period. Participants are typically asked to compare their

current condition (e.g., pain, function, well-being) to

their status at a previous time point, and then rate this

comparison on a 7-point Likert scale ranging from

“much worse” to “much better.” In our study, LTx

recipients were asked: “Compared to your condition

[two to three months ago], how would you describe your

https://brieflands.com/journals/mejrh/articles/145622


Javaherian M et al. Brieflands

Middle East J Rehabil Health Stud. 2026; 13(2): e145622 5

overall status now?” Response options ranged from −3

(indicating “much worse”) to +3 (indicating “much

better”), with 0 meaning “no change.” We used this

instrument to categorize individuals into three groups:

improved, deteriorated, or unchanged. Those who

reported “no change” (0 on the GRC scale) were

included in the test-retest reliability analysis to ensure

that any differences in scores were due to measurement

error rather than actual clinical changes (14). Based on

the GRC score, patients were divided into three

categories: (1) patients with improvement (+1 to +3); (2)

patients with deterioration (-1 to -3); and (3) patients

with no change (0). Of the 70 randomly selected

participants for the longitudinal survey, two of them

were not willing to continue the study due to personal

reasons and one was hospitalized.

In addition, standard error of measurement (SEM)

and minimal detectable change (MDC) were calculated

for the total PV-PLTQ score and each domain. SEM

presents the precision of the individual measurement.

In this formula, SD of patients with no changes was

considered. MDC is the minimal amount of change in an

instrument's score that should occur in an individual to

ensure that this change is not related to measurement

error (14). MDC was calculated as 1.96 * sqrt (2) * SEM (15).

3.7. Convergent and Divergent Validity

At the time of the first assessment, participants

completed both the PV-PLTQ and the Persian version of

the SF-36. We assessed construct validity by examining

Spearman’s correlation coefficients between PV-PLTQ

scores (total and domains) and the SF-36 PCS and Mental

Component Summary (MCS) scores. Based on a priori

hypotheses, we expected moderate-to-strong positive

correlations (r ≥ 0.50) between the PV-PLTQ total score

and both SF-36 component summaries, and between

conceptually related domains (e.g., emotional function

and worry with MCS; physical function and pain with

PCS). In contrast, we expected low-to-moderate

correlations (r < 0.40) between clearly distinct

constructs (e.g., the cost domain versus PCS/MCS), which

would support divergent validity. Correlations were

interpreted as low ( < 0.30), moderate (0.30 - 0.49), or

strong (≥ 0.50).

3.8. Ceiling and Floor Effects

It is essential to assess whether a substantial portion

of participants achieve the lowest (floor) or highest

(ceiling) possible scores on the instrument (16). For

analysis of ceiling and floor effects, the percentage of

participants with the lowest (i.e., 1) and highest (i.e., 7)

possible score in total PV-PLTQ and each domain score

are taken into account. It is considered that the ceiling

and floor effects are present if more than 15% minimal

detectable difference of patients scored the highest or

lowest total score. Identifying ceiling and floor effects

ensures that the questionnaire is appropriately sensitive

across the spectrum of patient experiences, which is

crucial for both clinical and research applications (16).

3.9. Statistical Analysis

All data were analyzed using the Statistical Package

for Social Science version 18.0 (SPSS, INC, Chicago, IL). A

P-value < 0.05 was considered statistically significant.

The Shapiro-Wilk test was established to evaluate the

normal distribution of data.

Acceptability and simplicity of the PV-PLTQ

questionnaire were assessed by calculating the missing

data proportion for each item and domain. A missing

data proportion of ≤ 4% was considered satisfactory.

Missing data were handled using multiple imputation

by chained equations (MICE) with an ordered-logit

(proportional-odds) model (m = 20). To improve the

plausibility of missing at random and enhance

precision, model for end-stage liver disease (MELD) score

was included as the main predictor. Domain and total

PLTQ scores were computed as passive functions of the

items after imputation (17). To estimate internal

consistency for the total instrument and each subscale,

Cronbach’s alpha was computed. Cronbach’s alpha ≥ 0.7

was considered satisfactory (18). The intraclass

correlation coefficient (ICC) (2, 1) was used to evaluate

test-retest reliability in patients who showed “no

change” between the two assessment phases (15). The

ICC values < 0.5, 0.5 - 0.75, 0.75 - 0.9, and > 0.9 were

considered poor, moderate, good, and excellent

reliability measures, respectively (15). We calculated ICC

using this formula: (MSR - MSE) / (MSR + (K - 1) * MSE).

To evaluate the responsiveness to change of the PV-

PLTQ instrument, the effect size (ES) was measured by

calculating the mean difference (MD) and standardized

mean difference (SMD) using Cohen’s d (19). For this

purpose, the changes in the PV-PLTQ questionnaire total

scores were compared between patients who reported

“improvement” and “deterioration” during a

longitudinal period (20). The Spearman correlation
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Table 1. Demographic and Clinical Characteristics of Participants a

Characteristics Cross-Sectional Survey Longitudinal Survey

Total number 175 67

Age (y) 46.2 ± 12.4 47.6 ± 12.8

Gender

Male 115 (66) 48 (72)

Female 60 (34) 19 (28)

Level of education

Under diploma 35 (20) 13 (19.4)

Diploma 103 (58.8) 38 (56.7)

Undergraduate 26 (14.9) 11 (16.4)

Postgraduate 11 (6.3) 5 (7.5)

Time since transplantation at initial survey (mo)

< 6 33 (18.8) 15 (22.4)

6 - 12 48 (27.4) 16 (23.9)

> 12 94 (53.8) 36 (53.7)

MELD score at transplant time 19.7 ± 5.6 18.9 ± 5.9

PV-PLTQ score in the first assessment time 5.18 ± 1.49 5.89 ± .84

PV-PLTQ score in the second assessment time NA 5.9 ± 1.03

SF-36 score in the first assessment time

Physical component summary score 71.3 ± 17.3 75.5 ± 14.6

Mental component summary score 72.7 ± 18.7 78.4 ± 16.9

Abbreviation: MELD, model for end-stage liver disease; PV-PLTQ, Persian version of post-liver transplant quality of life instrument; SF-36, short form-36; NA, not applicable.

a Values are expressed as mean ± SD or No. (%).

coefficient between PV-PLTQ questionnaire total and

each domain scores and MCS and PCS scores were

established to test convergent validity. This type of

correlation coefficient test was selected as the

scatterplot showed nonlinear relationships between PV-

PLTQ questionnaire total and each domain scores and

MCS and PCS scores. MCS and PCS were calculated by the

principal investigator of translation and cross-cultural

adaptation Persian version of SF-36 (12).

4. Results

4.1. Patients Characteristics

Out of 180 included patients, five did not complete

more than 50% of the items and therefore were

excluded. Table 1 summarizes the demographic

characteristics of the participants in the cross-sectional

and longitudinal assessment phases. In the cross-

sectional survey, there were 175 participants, with an

average age of 46.2 ± 12.4 years, while the longitudinal

survey included 67 patients of them randomly, with an

average age of 47.6 ± 12.8 years. After follow-up duration,

51, 12, and four presented no change, improved, and

worsened, respectively, based on GRC scores. Gender

distribution showed that 66% of participants in the

cross-sectional survey and 72% in the longitudinal survey

were male. Regarding education, 20% of the cross-

sectional participants had less than a diploma, 58.8%

held a diploma, 14.9% were undergraduate, and 6.3% had

a postgraduate degree. In the longitudinal survey, 19.4%

had less than a diploma, 56.7% held a diploma, 16.4%

were undergraduate, and 7.5% had a postgraduate

degree.

Time since transplantation varied in both surveys,

with 18.8% of the cross-sectional group transplanted less

than 6 months ago, 27.4% between 6 - 12 months, and

53.8% more than 12 months. In the longitudinal survey,

22.4% were transplanted less than 6 months ago, 23.9%

between 6 - 12 months, and 53.7% more than 12 months.

The mean MELD score at transplant time was 19.7 ± 5.6 in

the cross-sectional survey and 18.9 ± 5.9 in the

longitudinal survey. The PV-PLTQ score was 5.18 ± 1.49 in

the first assessment of the cross-sectional survey and

5.89 ± 0.84 in the longitudinal survey. Since the cross-

sectional group was not followed, the second PV-PLTQ

evaluation was not applicable, but for the longitudinal
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Table 2. Reliability of Persian Version of Post-Liver Transplantation Quality of Life Questionnaire

PV-PLTQ Score/Domain Mean ± SD Cronbach’s Alpha ICC a [95% CI] (P-Value) b SEM MDC Proportion (%) of Missingdata

Total Score 5.17 ± 1.5 0.97 0.87 [0.76, 0.93] 0.32 0.9 -

Healthcare 5.7 ± 1.9 0.95 0.73 [0.55, 0.85] 0.42 1.17 2.8

Emotional 4.9 ± 1.54 0.9 0.82 [0.69, 0.9] 0.52 1.45 3.4

Medication 5.3 ± 1.7 0.88 0.8 [0.65, 0.89] 0.54 1.49 4

Physical 5.2 ± 1.6 0.89 0.78 [0.61, 0.87] 0.49 1.36 6.2

Cost 4.8 ± 2 0.82 0.6 [0.36, 0.77] 1.14 3.15 4

Abbreviations: PV-PLTQ, Persian Version of Post-Liver Transplantation Quality of Life Instrument; ICC, Intraclass correlation coefficient; SEM, Standard error of measurement;
MDC, minimal detectable change.

a ICC was measured in the participants presented “no change” during two assessment phases based on Global Rating Scale (n = 40).

b Statistically significant.

group, it was 5.9 ± 1.03. Subgroup analyses of PV-PLTQ

total scores according to demographic and clinical

characteristics are presented in Appendix 3 in

Supplementary File. There were no statistically

significant differences in PV-PLTQ total scores between

patients younger than 50 years and those aged ≥ 50

years, between men and women, or across levels of

education (all P > 0.05). Likewise, PV-PLTQ total scores

were comparable across categories of time since

transplantation and MELD score (all P > 0.05), indicating

broadly similar post-transplant HRQOL in the

subgroups examined.

4.2. Acceptability

All of the items had less than 4% missing data, except

for items 20 (learning to walk after surgery) and 21

(patients’ concerns about the ability to drive) with 6%

missing data (Table 2). The patients in the face validity

phase recognized these items to be totally clear. This low

amount of missing data indicates good acceptance and

understanding of the items.

4.3. Reliability

The values for Cronbach’s alpha exceed the

satisfactory level value of more than 0.7 in the total

instrument and each domain (Table 2). The ICC values

for the total PV-PLTQ questionnaire, healthcare,

emotional, medication, physical, and cost domains were

0.88, 0.73, 0.82, 0.8, 0.78, and 0.6, respectively (P < 0.001).

Although the Cost domain showed a relatively low ICC

(0.60), it still meets the threshold for moderate

reliability. Participants in the longitudinal survey

presented change of PV-PLTQ scores of 0.006 ± 1.84, -0.02

± 0.45, and 0.9 ± 0.83 in patients presented no change,

got worse, and better. The result of responsiveness

analysis shows that PV-PLTQ can be sensitive to changes

in patients’ overall status during time with a very strong

ES (MD: 2.25 [95% CI: 1.87, 2.72]; Cohen’s d: 3.82 [95% CI:

2.51, 5.11]).

The amount of SEM and MDC for the total PV-PLTQ

score was calculated 0.32 and 0.9, respectively. The

results of SEM and MDC calculation for each domain are

presented in Table 2.

4.4. Convergent and Divergent Validity

The result of the Spearman test presented a moderate

to high correlation between the total and all items of

the PV-PLTQ questionnaire and MCS and PCS (P < 0.05).

The highest Spearman correlation value was related to

the physical domain score of the PV-PLTQ questionnaire

and the PCS of SF-36 (r = 0.65, P < 0.01, Table 3). In the

same correlation matrix, we also explored divergent

(discriminant) validity. None of the correlations

between the PV-PLTQ total score or domains and the SF-

36 component summaries exceeded 0.70 (r range = 0.34

- 0.65), indicating that the PV-PLTQ is associated with the

generic HRQOL construct. As expected, the Cost domain,

which reflects transplant-related financial burden

rather than physical or mental health status, showed

the lowest correlations with both the SF-36 Mental and

Physical Component Summary scores (r = 0.37 and r =

0.34, respectively), supporting its divergent validity with

respect to these more general health components.

4.5. Ceiling and Floor Effects

Analysis of ceiling and floor effects indicated that the

total PV-PLTQ score did not demonstrate any floor or

ceiling effects. At the domain level, the emotional,
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Table 3. Spearman Correlation of PV-PLTQ Domain and SF-36

PV-PLTQ Score/Domain
SF-36

Mental Component Summary (P-Value) Physical Component Summary (P-Value)

Total Score 0.63 (0.00) 0.65 (0.00)

Healthcare 0.49 (0.00) 0.44 (0.00)

Emotional 0.6 (0.00) 0.63 (0.00)

Medication 0.55 (0.00) 0.55 (0.00)

Physical 0.55 (0.00) 0.61 (0.00)

Cost 0.37 (0.00) 0.34 (0.00)

medication, physical, cost, worry, graft rejection, and

pain domains all showed no floor or ceiling effects, as

fewer than 15% of participants scored at the lowest or

highest possible values. However, the Healthcare

domain demonstrated a ceiling effect, with 37% of

participants reporting the highest possible score. This

finding suggests that, while most domains of the PV-

PLTQ were appropriately sensitive across the range of

patient experiences, the Healthcare domain may have

limited ability to discriminate among patients with

better post-transplant outcomes.

5. Discussion

The aim of this study was evaluating the translation,

cross-cultural adaptation, and validation of the PLTQ

questionnaire to provide the PV-PLTQ instrument. Based

on the results of the present study, PV-PLTQ seems to

have acceptable internal consistency with moderate to

good test-retest reliability, very strong sensitivity to

change, high correlation to PCS and MCS, and without

floor or ceiling effects. It seems that this instrument can

be easily understood by all Iranian population as the

expert panel tried to use simple, clear, and commonly-

used words by LTx recipients. During translation,

different medical specialists that face patients after

transplantation discussed to reach a clinical and usable

instrument.

The PV-PLTQ questionnaire seems to be relatively

acceptable and simple to be completed based on the

results of face validity and missing data proportion.

Items 20 and 21 had higher missing data proportions.

These items are related to patients’ concerns about

learning how to walk and drive. This may be because

most patients in this center are mobilized and learn

walking during hospitalization by the physiotherapist.

Subsequently, they can walk and drive soon after LTx;

therefore, it seems that asking about patients’ concerns

about walking and driving in the condition may be

perceived as irrelevant under current clinical

conditions. In addition, although our sample included

participants with a wide range of educational levels, the

results of the face validity and missing data analysis

suggest that education did not substantially hinder the

completion of the PV-PLTQ. Most participants, including

those with less than a diploma, were able to complete

the questionnaire with minimal missing responses, and

87% of respondents in the pilot testing phase stated that

the contents were fully clear and understandable.

Nevertheless, it should be acknowledged that lower

educational levels may affect the interpretation of some

items, especially those related to abstract psychosocial

constructs.

The MDC for the total PV-PLTQ score was calculated at

0.9. This means that a change of greater than 0.9 must

be obtained to indicate true changes whether

improvement or deterioration on HRQOL. This value

was calculated 3.15 for the cost domain, which means a

relatively large amount of score must be obtained to

show a change in liver transplant recipients' cost status.

5.1. Internal Consistency, Test-Retest Reliability, and
Responsiveness to Change

Cronbach’s alpha of the PV-PLTQ questionnaire was

0.97, which is greater than previously reported values by

Saab et al. (8), Xiao et al. (9), and Molski et al. (10). This

result presented that the PV-PLTQ instrument has

satisfactory internal consistency. Although alpha values

above 0.90 are sometimes interpreted as indicating

possible item redundancy, this result should be

interpreted with caution. The PLTQ is a disease-specific

instrument with 32 items that all tap related aspects of

post-liver-transplant HRQOL (emotional function, worry,

medications, healthcare, financial burden, pain, etc.),

and our sample was drawn from a single centre with
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relatively similar clinical characteristics. Both factors

can contribute to very high alpha values. In this initial

cross-cultural adaptation we purposely retained all

items and the original domain structure in order to

preserve content validity and ensure full comparability

with the original PLTQ. Nevertheless, future studies with

larger and more heterogeneous samples may use

modern psychometric methods (e.g., exploratory factor

analysis, Rasch modelling or item response theory) to

identify potentially redundant items and to explore

whether a shorter version of the PV-PLTQ could be

developed without compromising its content coverage.

We selected two to three months as the interval

between the two assessment phases. Although the

results of a published systematic review indicated that

in the first months after transplant, the HRQOL

increased after LTx (19), some components of HRQOL

may be deteriorated in the short time after LTx due to

surgical or psychological complications or some

immunosuppressive drug side-effects. It occurs mainly

in the first months after transplant and can influence

the test-retest reliability. In order to resolve this

confounding factor, GRC was used to track participants’

changes during two to three months. The ICC values for

each domain demonstrated varying levels of reliability.

The Total Score domain showed excellent reliability with

an ICC of 0.87 [0.76, 0.93]. The Healthcare domain

exhibited moderate to good reliability, with an ICC of

0.73 [0.55, 0.85]. The Emotional domain also

demonstrated good to excellent reliability with an ICC

of 0.82 [0.69, 0.9]. The Medication domain displayed

good reliability, with an ICC of 0.80 [0.65, 0.89]. The

Physical domain had moderate to good reliability, with

an ICC of 0.78 [0.61, 0.87]. Finally, the Cost domain

showed moderate reliability, with an ICC of 0.60 [0.36,

0.77]. Overall, most domains exhibited good to excellent

reliability, with the exception of the Cost domain, which

had moderate reliability. This level of reliability means

should not be overinterpreted and only changes

exceeding the MDC (3.15 score) represent true changes

beyond measurement error. In clinical settings,

physicians and researchers should interpret cost

domain results with caution, and ideally complement

them with additional socioeconomic assessments.

Conversely, other domains including physical,

emotional, and medication provide more stable

measures for monitoring subtle changes in HRQOL.

Although Saab et al. (8) did not report the ICC for test-

retest reliability, our results are similar to those of other

studies translating and validating the PLTQ instrument

(9, 10). The changes in the PV-PLTQ questionnaire score

were used to evaluate the power of this instrument for

responsiveness to change. The result of the ES showed

that the PV-PLTQ instrument could be considered

responsive to change Persian HRQOL instrument. In

total, as expected, PV-PLTQ scores improved in parallel

with SF-36 PCS and MCS scores in the longitudinal

survey, further supporting convergent validity.

5.2. Convergent Validity

The PV-PLTQ questionnaire and the MCS and PCS

showed relatively good, significant convergent validity.

Although all the results of the Spearman test showed a

statistically significant correlation between the PV-PLTQ

instrument domains and MCS and PCS, the correlation

between healthcare and cost domains was less than

those of others. This may be due to the nature of the SF-

36 questionnaire content. The SF-36 does not have

questions about patients’ financial conditions.

Moreover, there are some questions about patients'

current health status, but there are no questions about

individuals’ concerns about healthcare in SF-36 as a

generic tool for the assessment of HRQOL. Therefore, the

lower correlations do not indicate poor validity but

rather highlight that the cost domain measures a

distinct dimension of health-related QOL not covered by

the SF-36. This underscores the added value of using

disease-specific instruments such as the PV-PLTQ , which

provide a more comprehensive and culturally sensitive

assessment of patients’ post-transplant experiences.

No floor or ceiling effects were present in the scores

of total PV-PLTQ. It means that the PV-PLTQ

questionnaire can generally distinguish LTx recipients

with the lowest and highest possible score (16). The

Healthcare domain showed a ceiling effect as 37% of

participants reported the highest scale in the items of

this domain. The items of this domain ask LTx recipients

about their “problem following instructions for taking

your transplant medications”, “trouble about needing

to make special arrangements because of frequent

doctor visits”, “concern about needing to have multiple

blood draws”, “concern about developing complications

from taking your medications incorrectly or forgetting

to take them”, and “bother by having long waits for

doctor appointments”. Most of the patients who showed

a ceiling effect in this domain (94.3%) had
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transplantation more than 12 months ago; therefore, it

seems that there is no problem in the items related to

the healthcare domain among patients with more than

12 months since their LTx. In line with the original PLTQ ,

where the Financial domain had the lowest internal

consistency among domains, the Cost domain of the PV-

PLTQ showed only moderate test–retest reliability (ICC =

0.60) despite good internal consistency (α = 0.82). This

pattern likely reflects genuine short-term variability in

patients’ transplant-related financial burden and the

influence of contextual factors such as insurance

coverage and timing of medical expenses, rather than a

pure measurement problem.

The study conducted by Saab et al., which first

developed the questionnaire, established its validity and

reliability as a robust tool for LTx recipients (8).

Similarly, Molski's investigation into the cultural

validation of this questionnaire for the Brazilian

population corroborated these findings, demonstrating

that the questionnaire maintains its validity and

reliability even when applied in a different cultural

context (10). This alignment between our findings and

those of Saab et al. and Molski underscores the

consistency and generalizability of the questionnaire

across diverse settings. Such convergence in findings

not only reinforces the credibility of the questionnaire

but also highlights its potential utility in cross-cultural

research (8, 12).

Despite the strengths of our study, including a

systematic translation and cross-cultural adaptation

process, robust psychometric evaluation, and a

relatively large sample size, several limitations should

be acknowledged. First, participants were recruited

from a single national referral liver transplant centre;

thus, our findings may not fully represent LTx

populations in other regions or healthcare settings. This

limitation may restrict the generalisability of our

findings to other settings and regions. Future multi-

centre studies across different geographic and

sociocultural contexts are needed to confirm the

generalisability of the PV-PLTQ. Second, the cross-

sectional design and the relatively modest sample size,

particularly for the test–retest subsample, may have

reduced the precision of some reliability estimates.

Third, the 2 - 3-month interval between the first and

second assessment may have introduced recall bias,

even though we used the Global Rating of Change (GRC)

and restricted test–retest analyses to patients who

reported “no change” in their overall status. Fourth, the

PV-PLTQ relies on self-reported HRQOL, so the data are

inherently influenced by patients’ subjective

perceptions, mood, and expectations. Moreover, because

the questionnaires were completed in a face-to-face

clinical setting, the presence of research staff and the

clinical environment may have promoted social

desirability and other response biases, potentially

leading some participants to over-report favourable

HRQOL. These issues should be considered when

interpreting our results and planning future validation

studies. Fifth, although COSMIN recommends

assessment of structural validity using factor analysis,

we did not perform exploratory or confirmatory factor

analysis in this study. Our sample size, while adequate

for the planned analyses, was at the lower end for a

stable factor analysis of a 32-item, eight-domain

instrument, and our primary aim was to preserve the

original PLTQ structure rather than to redevelop it. As a

result, construct validity was examined through

internal consistency, test–retest reliability, hypothesis-

driven correlations with the SF-36, and subgroup

analyses, but not through EFA or CFA.

Based on these limitations, several specific areas for

future research can be identified. First, multicentre

studies in different regions of Iran and in more

heterogeneous clinical settings are needed to further

validate the PV-PLTQ and to examine its performance in

earlier post-transplant phases, in newly transplanted

patients, and in those with more complex

comorbidities. Second, head-to-head comparisons of the

PV-PLTQ with other disease-specific instruments such as

the Chronic Liver Disease Questionnaire and with

generic tools (e.g., SF-36) in newly transplanted and

long-term recipients would help clarify the added value

and complementary roles of these measures. Fifth,

longitudinal studies should investigate responsiveness

to clinical change and determine indices such as

minimal important change and minimal important

difference for the PV-PLTQ , in order to facilitate its use in

intervention trials and routine follow-up. Finally, future

psychometric research using factor analysis and

modern methods (e.g., Rasch or item response theory)

may confirm the structural validity of the PV-PLTQ and

explore whether a shorter form can be developed

without compromising content coverage, which could

further support the design of tailored interventions to

improve post-transplant well-being.
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In terms of clinical implications, the PV-PLTQ can

serve as a valuable tool for clinicians and researchers by

offering a sensitive, LTx-specific assessment of HRQOL.

Routine use of the questionnaire in outpatient follow-

up may help identify individuals with low domain-

specific scores—such as emotional well-being or

financial concerns—who might otherwise be

overlooked. Early detection of potential issues can

prompt timely referral to mental health services, social

support programs, or financial counseling, potentially

improving overall outcomes for liver transplant

recipients. Additionally, the PV-PLTQ could be used in

future clinical trials to evaluate the efficacy of

interventions (e.g., new pharmacological regimens or

rehabilitation programs) aimed at enhancing QOL after

LTx. By recognizing the limitations of the current study,

exploring avenues for future research, and outlining

practical clinical applications, we believe that the PV-

PLTQ instrument provides a robust foundation for

ongoing efforts to optimize post-transplant care and

improve patient-centered outcomes.

5.3. Conclusions

We cross-culturally adapted the PV-PLTQ instrument.

This tool seems to be reliable, valid, and responsive to

change. Therefore, the use of the PV-PLTQ questionnaire

can be recommended in research and clinical settings to

evaluate the HRQOL of Persian-speaking LTx recipients.
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