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A B S T R A C T

Introduction: Hematopoietic stem cell transplantation (HSCT) is a treatment option for

patients with hematologic malignancies. The aim of this study is to validate the Hemato-

poietic Cell Transplantation Frailty Scale in a Chilean population.

Methods: This was a cross-sectional scale validation study. The sample consisted of patients

with various hematologic malignancies who were transplantation candidates. The study

had two stages: (1) translation (forward and backward) and (2) psychometric analysis,

including face validity, test-retest reliability, and content validity. Descriptive analyses

included mean, standard deviation, and the 95 % confidence interval. Reliability was

assessed with Spearman’s correlation, and content validity used Kendall’s W test.

Results: Fifty-four patients (53.7 % women) were included, with multiple myeloma being the

most frequent diagnosis (33.3 %). Positive and strong correlations were identified (Spear-

man’s Rho [r]: 1.0; p-value <0.001) for all items on the scale. Regarding content validity,

there was agreement among evaluators for the categories of relevance and coherence

(p-value <0.01; Kendall’s W range: 0.13−0.17) but not for “clarity” (p-value = 0.11; Kendall’s

W: 0.07). Some terms in the content were adjusted without affecting the overall structure

of the scale. In the retest analysis, descriptive values were similar to the initial test.

Conclusion: The Spanish version of the Hematopoietic Cell Transplantation Frailty Scale for

Chile is conceptually and linguistically equivalent to the original instrument. Additionally,

it demonstrated adequate psychometric properties in terms of validity and reliability.

� 2025 Published by Elsevier España, S.L.U. on behalf of Associação Brasileira de Hematolo-

gia, Hemoterapia e Terapia Celular. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
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Introduction

Hematopoietic stem cell transplantation (HSCT), is a treat-

ment for hematological pathologies.1 The selection of HSCT

candidates involves assessing the patient’s tolerability to

determine the risk of treatment-related complications,

including comorbidity burden, functional status, and chrono-

logical age.2 Traditional pre-transplant assessment parame-

ters, such as chronological age, comorbidity indices, and

Karnofsky performance status, may fail to specifically detect

the presence of frailty and functional conditions.3 Therefore,

incorporating variables related to frailty and functionality

may enhance the predictive capacity of these existing tools

across all age groups, particularly in older adults.

Frailty and functionality are predictors ofmortality in patients

diagnosed with hematological disorders in general, and particu-

larly in HSCT candidates.4 Functionality is a relevant parameter

that has been correlated with survival in the older adult popula-

tion in both oncological and non-oncological settings.5 Similarly,

poor functionality has also been correlated with worse outcomes

in cancer patients, particularly in HSCT recipients with poor

exercise tolerance and reduced physical function.6,7

Likewise, frailty is common in patients undergoing HSCT

and, when present, it has been associated with an increased

risk of post-transplant morbidity and mortality.8 In this con-

text, frailty can be present in adults of all ages and has been

shown to have a negative impact on transplant outcomes,9 is

associated with greater HSCT complexity, an increased risk of

non-relapse mortality, and reduced survival.10

With the aim of classifying HSCT candidates, professionals

at the Princess Margaret Cancer Center, Toronto, Canada,

developed the Hematopoietic Cell Transplantation (HCT)

Frailty Scale, a prognostic tool that is quick and easy to apply.

The HCT Frailty Scale consists of eight variables, including

functional assessments and laboratory tests, that allow for

the categorization of HSCT candidates into three groups: “fit,”

“pre-frail,” and “frail,” regardless of age.8,10

Currently, there are no validated scales to assess frailty

and functionality in HSCT candidates in the Chilean popula-

tion. Therefore, the objective of this study is to validate the

HCT Frailty Scale for this population.

Methods

Design

An observational study with a cross-sectional design, transla-

tion, and adaptation, aimed at validating a measurement

instrument that follows the guidelines of the COSMIN (COn-

sensus-based Standards for the selection of health Measure-

ment INstruments) framework.11 This study was approved by

the Scientific Ethics Committee of the Metropolitan Eastern

Health Service (December 5, 2023).

Participants

Fifty-four HSCT candidates aged ≥17 years with a diagnosis of

onco-hematological diseases participated in this psychometric

study in a public hospital in Santiago, Chile. Individuals with

observed functional or cognitive deficits, or significant disabil-

ities that prevented them from understanding the study, per-

forming simple functional tests, or giving their written

informed consent, were excluded. Additionally, individuals

with insufficient understanding of Spanish, which hindered

comprehension of instructions and evaluator directions, were

also excluded.

Procedures

Patients attending their first consultation with the hematologist

in the HSCT program were recruited from the HSCT unit. Those

who met the eligibility criteria were invited to participate in the

study, with a detailed explanation of the objectives and proce-

dures involved. Those who voluntarily agreed to participate

signed an informed consent form prior to enrollment.

The evaluations were conducted between December 2023

and June 2024 by two physical therapists at a physical medi-

cine and rehabilitation clinic.

The original authors authorized the use of the scale, and

the study was conducted in two stages:

Forward and backward translation

This process was carried out in the following order:

Forward translation

The scale was first translated into Spanish by two native Chil-

ean speakers who are bilingual in English. They worked inde-

pendently during the translation process.

Comparison and merging

The resulting translations were compared and merged into a

single version by a test coordinator. Any discrepancies

between the versions were analyzed and resolved by the

translators and the coordinator.

Backward translation

The scale was then translated back into English by a native

English speaker (language teacher) who is bilingual in Span-

ish and did not participate in the translation stage.

Comparison and evaluation

The back-translated version was compared and evaluated in

terms of similarities and conceptual equivalence with the ver-

sion obtained in phase 1.2 and, in parallel, with the original

scale.

Final consensus meeting

In a consensus meeting of the researchers and translators, a

second unified version was obtained that was consistent with

the original version, with minor adjustments made for the

Spanish scale tailored for Chile. Finally, through consensus, a
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final version derived from the previous process was sent to

the original authors for review. After some corrections, they

approved the final version to be applied in a second pilot test-

ing phase (Figure 1).

Psychometric properties analysis

Apparent validity

Since the version obtained in the first stage could not be lim-

ited to a simple translation, conceptual and semantic equiva-

lence must be ensured between the original version and the

adapted version, as well as the understanding of the obtained

version by the target population. In this stage, the degree to

which the content of the scale adequately reflects the con-

struct to be measured was assessed. For this purpose, a pilot

test was conducted with 54 patients, with some guiding ques-

tions being applied. The scale was first administered to 27

patients, observations were compiled, and necessary changes

were made. Subsequently, the remaining 27 patients were

evaluated, and new observations were gathered.

Reproducibility (test-retest reliability)

In this stage, the stability of the scale over time was evaluated

by administering it at two different timepoints. The scale was

applied twice by two physical therapists to a group of 30

patients, with a 24-h interval between assessments. To

improve data reliability and facilitate interpretation, the two

assessments were conducted within a maximum interval of

24 h, as recommended by the reviewers.

This interval was chosen to ensure a sufficient period of

time to minimize the risk of progressive physical changes in

the patients.

Content validity (face validity)

Content validity assessed whether the scale made sense to

the professionals who care for HSCT candidates. Twenty-one

professionals from different HSCT care centers nationwide

(hematologists, physiotherapists, and nurses) with at least

5 years of experience in hematology and HSCT patient care

were consulted. For content validity, an individual method

was used, involving a written survey that each participant

answered without having contact with the others. The scale

was evaluated in terms of “coherence,” “clarity,” and “rele-

vance” for each of the eight items composing the scale. A Lik-

ert-type survey with five response alternatives was used:

“Strongly agree,” “Agree,” “Neither agree nor disagree,” “Dis-

agree,” and “Strongly disagree” for each statement. An obser-

vation section was also included for additional information.

Instruments used

Hematopoietic Cell Transplantation Frailty Scale

This scale was developed by professionals at the Princess

Margaret Cancer Centre and is designed to classify patients

who are HSCT candidates. It consists of eight items, which

include various subjective and objective tests and scales.

These items were carefully selected and appropriately modi-

fied based on previous studies conducted in older populations

and transplant centers.8,10

The items are: Clinical Frailty Scale (CFS) score12; Instru-

mental Activities of Daily Living (IADL) 13; Self-Rated Health

Questionnaire (SRH-Q)14; Fall Risk Assessment (Falls-test);

Grip Strength (Dynamometry)15; Timed Up and Go test

(TUGT)16; and Laboratory Tests such as serum albumin17 and

C-reactive protein (CRP).18 Each variable is scored as either

“normal” (0 points) or “abnormal” (1, 1.5, or 2 points, depend-

ing on the specific variable and its defined cut-off value). The

total score is derived from the total of individual item scores,

yielding a possible range of from 0 to 10.5 points. This allows

for the classification of HSCT candidates in three categories:

“fit,” “pre-frail,” and “frail,” regardless of age and underlying

diagnosis.

In the present study, a hydraulic dynamometer was used

for the grip strength test (Jamar�, J A Preston Corporation,

New York, USA).

Performance status

This variable was assessed using the Karnofsky Performance

Status (KPS) scale, a numerical scale from 0 to 100. A lower

score indicates a worse performance status.19 In this study,

the ranges used were: 50−60, 70−80, and 90−100.

Sociodemographic and clinical background

Data was collected on sociodemographic and clinical factors

such as age, sex, education level, marital status, employment

status, smoking and alcohol drinking habits, weight, height,

diagnosis, type of HSCT, treatments received, Disease Risk

Index (DRI), and the Hematopoietic Cell Transplantation-

Comorbidity Index (HCT-CI).20

Statistical analysis

The data were tabulated and analyzed using the Statistical

Package for Social Sciences (SPSS) version 25.0. Descriptive

analyses were conducted, considering the mean, standard

deviation, and the 95 % confidence interval. Spearman’s cor-

relation test was used for reliability analysis between the two

assessments considering the items of the scale in the test-

retest. The following values were considered for interpreta-

tion: between 0.00 and 0.10, insignificant correlation; between

0.10 and 0.39, weak correlation; between 0.40 and 0.60, moder-

ate correlation; between 0.70 and 0.89, strong correlation; and

between 0.90 and 1.00, very strong correlation.21

Content validity was determined using Kendall’s W test,

considering the dimensions of “clarity,”, “coherence,” and

“relevance” for each item of the scale based on data from

expert evaluators. The following interpretation was applied:

0: No agreement; 0.10: Weak agreement; 0.30: Moderate agree-

ment; 0.60: Strong agreement; and 1.0: Perfect agreement.22

hematol transfus cell ther. 2025;47(3):103933 3



Figure 1 –Flowchart of the translation and cross-cultural adaptation phases.

4 hematol transfus cell ther. 2025;47(3):103933



Results

Translation and cross-cultural adaptation

After the forward translation process carried out by two

independent translators, the versions were compared and

deliberations took place to determine which words should

be adjusted for better understanding, resulting in a single

version (Table 1), which then proceeded to the back-transla-

tion process. Subsequently, the back-translated version was

compared with the original version, and no significant differ-

ences were found, confirming that the translations were

similar.

In the section of instructions for applying the scale, there

were differences in the translation of the word “test,” where

the first translator translated it as “prueba,” and the second

translator kept it as “test,” with the final consensus being

“prueba.” Similarly, in the application instructions, the word

“fit” in the original version was translated into Spanish as

“apto.” In the back-translation, it was rendered as “suitable,”

but it was consensually accepted as “fit.”

Psychometric properties

A total of 54 HSCT candidates participated in the psychomet-

ric evaluation of the scale. The median age was

36.9 § 14.6 years, with the majority being women (53.7 %) and

multiple myeloma being the most prevalent diagnosis

(33.3 %). Twelve patients (12.2 %) were categorized as “fit,” 26

(48.1 %) as “pre-frail,” and 16 (29.6 %) as “frail.” The sociode-

mographic and clinical background of the participants are

shown in Table 2.

Apparent validity

The first 27 patients evaluated stated that the scale was easy

to understand, except for Item 6, “self-reported health ques-

tion” which required further explanation for 12 patients.

Regarding the functional tests, they mentioned that they

were not difficult to perform. They also reported that the

instructions were clear and the items were relevant and

appropriate for assessing their frailty and functionality before

the HSCT. No modifications were made during this stage.

Table 1 – Forward translation results.

Item Original version HCT-
Frailty Scale

First Spanish translation Second Spanish translation Final agreed version

1 Clinical frailty score (CFS): ≥ 3

(frail) [vs 1−2 (no frail)]

Puntaje de fragilidad clínico

(PCF): ≥ 3 (fr�agil) [vs 1−2 (no

fr�agil)]

Puntuaci�on clínica de fragilidad

(PCF): ≥ 3 (fr�agil) [vs 1−2 (no

fr�agil)]

Puntaje clínico de fragilidad

(PCF): ≥ 3 (fr�agil) [vs 1−2 (no

fr�agil)]

2 Instrumental Activities of daily

living (IADL) score: ≥1 limita-

tion [vs no limitation]

Actividades instrumentales de

la vida diaria (AIVD)puntaje:

≥ 1 Limitaci�on [vs sin limi-

taci�on]

Puntaje Actividades instrumen-

tales de la vida diaria (AIVD):

≥ 1 Limitaci�on [vs sin limi-

taci�on]

Puntaje en Actividades

instrumentales de la vida

diaria (AIVD): ≥ 1 Limitaci�on

[vs sin limitaci�on]

3 Time and go test (TUGT):

Abnormal> 10 seg. [vs nor-

mal]

Prueba de levantarse y caminar

cronometrada: Anormal > 10

seg. [vs normal]

Test de tiempo de levantarse y

caminar: Anormal > 10 seg.

[vs normal]

Prueba de levantarse y cami-

nar cronometrada: Anor-

mal> 10 seg. [vs normal]

4 Grip Strength (GS):

Abnormal [vs normal]

If female <16 kg.

If male <26 kg.

Fuerza de agarre (FA):

Anormal [vs normal]

Si es mujer menos de 16 kg.

Si es hombre menos de 26 kg.

Fuerza de prensi�on manual

(FPM):

Anormal [vs normal]

Si es mujer menos de 16 kg.

Si es hombre menos de 26 kg.

Fuerza de prensi�onmanual

(FPM:)

Anormal [vs normal].

Si es mujer menos de 16 kg.

Si es hombre menos de 26 kg.

5 Self-rated Health question

(SRH-Q):

Fair, poor (vs excellent, very

good, good)

Pregunta sobre autopercepci�on

de salud (PAS):

Regular,mala (vs excelente,

muy buena,buena)

Pregunta auto informada de

salud (PAS):

Regular,mala (vs excelente,

muy buena,buena)

Pregunta auto informada de

salud (PAS):

Se le pide al paciente que califi-

que su salud actual en compa-

raci�on con otras personas de su

edad entre:

Regular, mala (vs excelente,

muy buena,buena)

6 Falls in last 6 months

Yes (vs no)

Caídas en los �ultimos 6 meses

Sí (v no)

Caídas los �ultimos 6 meses

Sí (vs no)

Caídas los �ultimos 6 meses

Sí (vs No)

7 Albumin serum level (Alb):

Abnormal (<38 g/L) [vs normal]

Nivel de albumina s�erica (Alb):

Anormal (<38 g/L) [vs normal]

Nivel de albumina s�erica (Alb):

Anormal (<38 g/L) [vs normal]

Nivel de albumina s�erica

(Alb):

Anormal (<38 g/L) [vs normal]

8 C-reactive protein (CRP):

Abnormal(≥11 mg/L) [vs nor-

mal]

Proteína C reactiva (PCR):

Anormal (≥11 mg/L) [vs normal]

Proteína C reactiva (PCR):

Anormal (≥11 mg/L) [vs normal]

Proteína C reactiva (PCR):

Anormal (≥11 mg/L) [vs nor-

mal]

Total score Puntuaci�on total Puntaje total Puntaje total

Patient risk classifications Clasificaci�on de riesgo del paciente Categorizaci�on de riesgo del

paciente

Categorizaci�on del paciente

hematol transfus cell ther. 2025;47(3):103933 5



Later, in the second round, the scale was applied to

another 27 patients, of whom two also had some difficulty

answering Item 6. Four patients experienced some difficulty

executing the TUGT. All 54 evaluated patients emphasized

the importance of being assessed on their “functional status”

as a critical aspect prior to the transplant.

Reliability (test-retest)

Regarding the reliability analysis between the two assessors

(test-retest), positive and strong correlations were identified

(Spearman’s Rho [r]: 1; p-value <0.001) for all items of the

scale (Table 3).

Content validity

In general, all the variables of the scale were evaluated as

consistent and relevant (Kendall’sW range: 0.13−0.17; p-value

<0.05). However, there were discrepancies regarding the clar-

ity of some items (Kendall’s W: 0.07; p-value = 0.11; Table 4).

Based on the analysis and observations made by the

experts, improvements were incorporated to enhance the

clarity and understanding of the scale, and some changes

were made to the version from the first stage.

For Item 3, it was agreed to use the TUGT without transla-

tion, as this test is widely recognized and accepted, and has

been integrated by professionals in the national clinical context.

For Item 4, which evaluates handgrip strength, some

experts noted that while the test is coherent and relevant for

Table 2 – Participant characterization for face validity
(n = 54).

Variable

Sex - n (%)

Female

Male

29 (53.7)

25 (46.3)

Age − years 36.9 § 14.6 (32.9−40.9)a

Height - m 1.64 § 0.10 (1.62−1.67) a

Weight − kg 73.8 § 16.7 (69.2−78.4) a

Body Mass Index - kg/m2 27.1 § 5.0 (25.7−28.4) a

Educational level - n (%)

Primary

Secondary

Technical

University

7 (13.0)

22 (40.7)

14 (25.9)

11 (20.4)

Marital status - n (%)

Single

Married

Cohabiting

Widowed

Divorced

32 (59.3)

16 (29.6)

2 (3.7)

1 (1.9)

3 (5.6)

Employment status - n (%)

Employed

Onmedical leave

6 (11.1)

22 (40.7)

Unemployed 7 (13.0)

Other (student or homemaker) 19 (35.2)

Drinking habit - n (%)

No

Occasionally

17 (31.5)

37 (68.5)

Smoking habit - n (%)

No

Yes

Former smoker

27 (50.0)

8 (14.8)

19 (35.2)

Diagnosis - n (%)

Multiple myeloma

Hodgkin lymphoma

Non-Hodgkin lymphoma

Acute lymphoblastic leukemia

Acute myeloid leukemia

Myelodysplastic aplasia

Hypoplastic myelodysplastic syndrome

18 (33.3)

9 (16.7)

5 (9.3)

13 (24.1)

4 (7.4)

4 (7.4)

1 (1.9)

Type of treatment - n (%)

Chemotherapy/Radiotherapy/Immu-

notherapy

Chemotherapy/Immunotherapy

Chemotherapy/Radiotherapy

Chemotherapy

Immunotherapy

Not declared

1 (1.9)

5 (9.3)

5 (9.3)

39 (72.2)

3 (5.5)

1 (1.8)

Type of HPCT - n (%)

Autologous

Allogeneic-MRD (matched related

donor)

Allogeneic-Haploidentical

31 (57.4)

5 (9.3)

18 (33.3)

DRI - n (%)

Low

Intermediate

High

Very high

Not evaluable

6 (11.0)

35 (64.8)

11 (20.4)

1 (1.9)

1 (1.9)

Karnofsky - n (%)

50−60

70−80

90−100

6 (11.1)

34 (73.0)

14 (25.9)

HSCT-CI - n (%)

0

1−2

32 (59.3)

14 (25.9)

Table 2 (continued)

Variable

≥ 3

Not evaluable

5 (9.3)

3 (5.6)

Categorization of patients according

to the HCT Frailty Scale - n (%)

Frail

Pre-frail

Fit

12 (22.2)

26 (48.1)

16 (29.6)

MRD: matched related donor; DRI: disease risk index. HPCT:

Hematopoietic Progenitor Cell Transplantation; HSCT-CI: Hemato-

poietic Cell Transplantation-Specific Comorbidity Index.

a Mean § standard deviation (95 % confidence interval).

Table 3 – Test-retest reliability analysis of the Hemato-
poietic Cell Transplantation Frailty Scale (n = 30).

Dimension Item Spearman’s Rho

Clinical Frailty Scale 1 1.00a

Instrumental activities of daily living

(IADL)

2 0.93a

Timed and go test (TUGT) 3 0.97a

Handgrip strength 4 0.92a

Self-reported health question 5 1.00a

Falls in the last 6 months 6 1.00a

Albumin level 7 1.00a

C-reactive protein (CRP) 8 1.00a

a p-value <0.01.
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this population, they inquired about the appropriateness of

using the scale with values adjusted for the Chilean popula-

tion. The original authors argued that the cutoff points (16 kg

for women and 26 kg for men) used in the scale’s design

methodology, supported by previous studies, were specifically

chosen to make the scale applicable to other institutions.

Therefore, the original values were retained.

Additionally, to improve comprehension, the phrase

“patient classification” was changed to “patient categoriza-

tion.” Furthermore, for the CFS scoring, the original version

mentioned that it should be performed by “a physician,”

which was changed to “healthcare professional” to adjust to

the national clinical context, providing the option for these

assessments to be conducted by other professionals.

A final version of the HCT-Frailty Scale adapted for use in

Chile is provided in Supplementary Material 1.

There were also differences regarding the time required for

application. The original authors mentioned 5−6 min, which

was insufficient, as professionals took between 20−25 min to

complete the scale. Additionally, it was consensually deliber-

ated that the most suitable professionals for administering

the scale are physiotherapists, as they frequently conduct all

the tests that make up the scale in various clinical settings.

Regarding the results of each item on the Frailty-Function-

ality Scale reported by participants in the test and retest eval-

uations (Figure 2).

Discussion

This study resulted in a Spanish (Chile) version of the HCT

Frailty Scale, which was culturally adapted for the Chilean

population after a process of translation, back-translation,

and evaluation of apparent validity in patients undergoing

HSCT. The translation and cultural adaptation process aimed

to produce a version of the HCT Frailty Scale that maintains

equivalent semantic, conceptual, and technical levels as the

original instrument, ensuring that it can be understood by

individuals when evaluating their functional status and

frailty in their local context.23

To our knowledge, this is the first validated version for

Spanish-speaking individuals in Latin America and could

serve as a reference for its use in these countries. However, it

is recommended that before using this version of the scale,

the authors conduct a thorough review for cultural adaptation

and linguistic validation.24,25 Although the main mission of

the Royal Spanish Academy (Real Academia Espa~nola) is to

ensure that changes in the Spanish language do not break its

essential unity, there are certain nuances and terminology

preferences in each Spanish-speaking country.

Regarding the apparent validity of the HCT Frailty Scale, it

was found to be appropriate for assessing the construct in

HSCT candidates. Patients reported that the version was clear

and easy to understand. They also highlighted the relevance

of being evaluated on their “frailty and functionality” condi-

tion as a critical aspect prior to transplantation.

Similarly, for clinical use, scales require valid, reproduc-

ible, and reliable evaluation methods. In this study, the reli-

ability analysis through test-retest showed that the Spanish

(Chile) version of the HCT Frailty Scale has adequate reliabil-

ity in terms of information stability.

Regarding content validity according to the consulted

experts, the results of this study indicate that the eight items

of the scale are relevant and consistent for evaluating the

Table 4 – Content validity and inter-rater agreement on the “clarity,” “consistency,” and “relevance” of the items in the
Hematopoietic Cell Transplantation Frailty Scale (n = 21).

Mean Standard deviation Minimum Maximum WKendall

Item Range Kendall’s W (p-value)

Clarity 1 4.9 0.21 4.0 5.0 4.5 0.07 (0.11)

2 4.9 0.21 4.0 5.0 4.5

3 4.9 0.21 4.0 5.0 4.5

4 4.9 0.21 4.0 5.0 4.5

5 4.9 0.30 4.0 5.0 4.3

6 4.8 0.35 4.0 5.0 4.1

7 5.0 0.00 5.0 5.0 4.7

8 5.0 0.00 5.0 5.0 4.7

Consistency 1 4.9 0.21 4.0 5.0 4.6 0.13 (<0.01)

2 4.9 0.30 4.0 5.0 4.4

3 4.9 0.21 4.0 5.0 4.6

4 4.9 0.21 4.0 5.0 4.6

5 4.9 0.30 4.0 5.0 4.4

6 4.7 0.43 4.0 5.0 3.8

7 5.0 0.00 5.0 5.0 4.7

8 5.0 0.00 5.0 5.0 4.7

Relevance 1 4.9 0.21 4.0 5.0 4.5 0.17 (<0.01)

2 4.9 0.21 4.0 5.0 4.5

3 4.9 0.21 4.0 5.0 4.5

4 4.9 0.21 4.0 5.0 4.5

5 4.9 0.21 4.0 5.0 4.5

6 4.7 0.43 4.0 5.0 3.8

7 5.0 0.00 5.0 5.0 4.7

8 5.0 0.00 5.0 5.0 4.7
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construct “frailty and functionality” in HSCT candidates, but

not for the dimension of clarity. Considering these results

and the qualitative input provided by the experts in the obser-

vations section, some changes were made to the Spanish ver-

sion of the scale to improve aspects related to clarity. These

changes were made because the benefits derived from these

suggestions aim to enhance the validity of the scale, as they

directly impact the content of the items and certain aspects

related to its structure, thereby avoiding potential content

biases and/or errors during subsequent application, as men-

tioned by some authors.26,27

In general, the professionals reported that the scale was

easy to apply and they were confident that they had under-

stood the instructions correctly. However, they noted that

more time was needed than the 5−10 min stipulated by the

original authors of the scale, as it involves several items that

require precision, along with functional tests that necessitate

additional “learning” time for patients who are performing

the tests for the first time. Additionally, a significant number

of these patients experience substantial functional deteriora-

tion prior to HSCT, a condition that may limit their perfor-

mance in functional tests.2,28,29

Moreover, it is suggested that for better understanding and

to facilitate the application of the scale, training and the

development of a support manual for healthcare professio-

nals who will assess these patients should be provided.

One limitation of this study was the lack of published psy-

chometric studies for other countries using the HCT Frailty

Scale, which prevented the possibility of making broader

comparisons with these results.

Furthermore, this study had a small sample size, which is

inherent to the type and objective of the study. However, as

this study represents an initial step in the evaluation and

application of the scale, ongoing research is focused on ana-

lyzing other psychometric properties of the Spanish version

of the HCT Frailty Scale in a larger patient sample.

The use of the validated HCT Frailty Scale is important for

assessing the true extent of frailty and functionality in this

population, which could enable the proposal of pre-trans-

plant interventions, such as pre-habilitation, for patients who

are not “fit.”1,29

A key strength of the study is that it proposes a scale the

application of which does not require additional costs and

can be implemented using existing resources. Additionally,

this study recruited a nationally representative sample, as

patients from across the country participated, considering

that the Hospital del Salvador is a national referral center for

HSCT.

Figure 2 –Results of the test with the Hematopoietic Cell Transplantation Frailty Scale - A: Test; B: Retest.
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Conclusions

The Spanish version of the HCT Frailty Scale for Chile is con-

ceptually and linguistically equivalent to the original instru-

ment. Furthermore, it demonstrated adequate psychometric

properties in terms of validity and reliability. Therefore, it is

recommended for clinical use to categorize patients who are

HSCT candidates.

Funding

No funding was received to assist with the preparation of this

manuscript.

Ethical approval

Approved by the Scientific ethics committee of the Metropoli-

tan East Health Service on December 5, 2023.

Data availability

Data supporting the results can be accessed by previous

requires to the corresponding author.

Conflicts of interest

The authors declare they have no financial interests.

Acknowledgments

The authors are grateful to Pooja Vijay, Paulina Benavente,

and Alicia Hinrenhsen for their valuable contributions as

advanced translators in the process of translation and back-

translation.

Supplementary materials

Supplementary material associated with this article can be

found in the online version at doi:10.1016/j.htct.2025.103933.

r e f e r enc e s

1. Morales-Rodriguez E, P�erez-Bilbao T, San Juan AF, Calvo JL.
Effects of exercise programs on physical factors and safety in
adult patients with cancer and haematopoietic stem cell trans-
plantation: a systematic review. Int J Environ Res Public Health.
2022;19(3):1288. https://doi.org/10.3390/ijerph19031288.

2. Mishra A, Pidala J, Thapa R, Betts BC, Fernandez H, Locke FL,
et al. Objective and subjective physical function in allogeneic
hematopoietic stem cell transplant recipients. Bone Marrow
Transpl. 2021;56(12):2897–903.

3. Hegde A, Murthy HS. Frailty: the missing piece of the pre-
hematopoietic cell transplantation assessment? Bone Marrow
Transpl. 2018;53(1):3–10.

4. Salas MQ, Atenafu EG, Bascom O, Wilson L, Lam W, Law AD,
et al. Pilot prospective study of frailty and functionality in rou-
tine clinical assessment in allogeneic hematopoietic cell
transplantation. Bone Marrow Transpl. 2021;56(1):60–9.

5. Rockwood K, Awalt E, Carver D, MacKnight C. Feasibility and
measurement properties of the functional reach and the
timed up and go tests in the Canadian study of health and
aging. J Gerontol A Biol Sci Med Sci. 2000;55(2):M70–3.

6. Campbell PT, Patel AV, Newton CC, Jacobs EJ, Gapstur SM.
Associations of recreational physical activity and leisure time
spent sitting with colorectal cancer survival. J Clin Oncol.
2013;31(7):876–85.

7. Wood WA, Le-Rademacher J, Syrjala KL, Jim H, Jacobsen PB,
Knight JM, et al. Patient-reported physical functioning predicts
the success of hematopoietic cell transplantation (BMT CTN
0902). Cancer. 2016;122(1):91–8.

8. Salas MQ, Atenafu EG, Pasic I, Al-Shaibani E, Bascom O,Wilson
L, et al. Impact of hematopoietic cell transplant frailty scale on
transplant outcome in adults. Bone Marrow Transpl. 2023;58
(3):317–24.

9. Singh S, Cao Q, Demorest C, He F, Kramer A, Holtan S, et al.
The prevalence of pretransplant frailty and mental distress in
hematopoietic cell transplantation and association with clini-
cal outcomes. Transplant Cell Ther. 2024;30(9):919.e1–9.

10. Salas MQ, Atenafu EG, Pasic I, Bascom O, Wilson L, Lam W,
et al. HCT frailty scale for younger and older adults undergo-
ing allogeneic hematopoietic cell transplantation. Bone Mar-
row Transpl. 2023;58(11):1237–46.

11. Gagnier JJ, Lai J, Mokkink LB, Terwee CB. COSMIN reporting
guideline for studies on measurement properties of patient-
reported outcome measures. Qual Life Res. 2021;30(8):2197–
218.

12. Browne J, Balc�azar P, Palacios J, Sep�ulveda I, Danke I, Carrasco
M. Traducci�on y validaci�on de la Escala clínica de fragilidad
(ECF) al espa~nol en Chile [Translation and validation of the
Clinical Frailty Scale (CFS) into Spanish in Chile]. Rev Esp Ger-
iatr Gerontol. 2024;60(3):101619. https://doi.org/10.1016/j.
regg.2024.101619. Spanish.

13. Vergara I, Bilbao A, Orive M, Garcia-Gutierrez S, Navarro G,
Quintana JM. Validation of the Spanish version of the Lawton
IADL Scale for its application in elderly people. Health Qual
Life Outcomes. 2012;10:130. https://doi.org/10.1186/1477-7525-
10-130.

14. Mavaddat N, Parker RA, Sanderson S, Mant J, Kinmonth AL.
Relationship of self-rated health with fatal and non-fatal out-
comes in cardiovascular disease: a systematic review and
meta-analysis. PLoS One. 2014;9(7):e103509.

15. Bohannon RW. Hand-grip dynamometry predicts future out-
comes in aging adults. J Geriatr Phys Ther. 2008;31(1):3–10.

16. Podsiadlo D, Richardson S. The timed “Up & Go”: a test of basic
functional mobility for frail elderly persons. J Am Geriatr Soc.
1991;39(2):142–8.

17. Chee L, Tacey M, Lim B, Lim A, Szer J, Ritchie D. Pre-transplant
ferritin, albumin and haemoglobin are predictive of survival
outcome independent of disease risk index following alloge-
neic stem cell transplantation. Bone Marrow Transpl. 2017;52
(6):870–7.

18. Yamamoto W, Fujii E, Matsumoto K, Yamamoto E, Aoki J,
Tanaka M, et al. Prognostic value of pretransplant serum C-
reactive protein in patients receiving reduced-intensity condi-
tioning allogeneic hematopoietic stem cell transplantation.
Int J Hematol. 2016;103(4):444–52.

19. Schag CC, Heinrich RL, Ganz PA. Karnofsky performance sta-
tus revisited: reliability, validity, and guidelines. J Clin Oncol.
1984;2(3):187–93.

hematol transfus cell ther. 2025;47(3):103933 9

https://doi.org/10.1016/j.htct.2025.103933
https://doi.org/10.3390/ijerph19031288
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0002
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0002
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0002
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0002
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0003
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0003
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0003
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0004
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0004
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0004
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0004
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0005
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0005
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0005
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0005
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0006
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0006
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0006
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0006
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0007
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0007
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0007
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0007
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0008
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0008
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0008
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0008
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0009
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0009
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0009
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0009
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0010
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0010
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0010
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0010
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0011
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0011
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0011
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0011
https://doi.org/10.1016/j.regg.2024.101619
https://doi.org/10.1016/j.regg.2024.101619
https://doi.org/10.1186/1477-7525-10-130
https://doi.org/10.1186/1477-7525-10-130
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0014
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0014
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0014
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0014
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0015
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0015
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0016
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0016
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0016
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0017
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0017
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0017
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0017
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0017
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0018
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0018
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0018
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0018
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0018
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0019
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0019
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0019


20. Sorror ML, Maris MB, Storb R, Baron F, Sandmaier BM, Malo-
ney DG, et al. Hematopoietic cell transplantation (HCT)-
specific comorbidity index: a new tool for risk assessment
before allogeneic HCT. Blood. 2005;106(8):2912–9.

21. Schober P, Boer C, Schwarte LA. Correlation Coefficients:
appropriate Use and Interpretation. Anesth Analg. 2018;126
(5):1763–8.

22. Moslem S, Ghorbanzadeh O, Blaschke T, Duleba S. Analysing
stakeholder consensus for a sustainable transport develop-
ment decision by the fuzzy AHP and interval AHP. Sustainabil-
ity. 2019;11(12):3271.

23. Hilton A, Skrutkowski M. Translating instruments into other
languages: development and testing processes. Cancer Nurs.
2002;25(1):1–7.

24. Barbero García MI, Vila Abad E, Holgado Tello FP. La
adaptaci�on de los tests en estudios comparativos intercultur-
ales. Acci�on Psicol�ogica. 2008;5(2):7–16.

25. Ramada-Rodilla JM, Serra-Pujadas C, GL Delcl�os-Clanchet.
Adaptaci�on cultural y validaci�on de cuestionarios de salud:
revisi�on y recomendaciones metodol�ogicas. Salud p�ublica
M�ex. 2013;55(1):57–66.

26. Meyer MA, Booker JM. Eliciting and Analyzing Expert Judg-
ment: A Practical Guide. SIAM; 2001. p. 471.

27. Alarc�on LAG, Tr�apaga JAB, Navarro RE. Validez de contenido
por juicio de expertos: propuesta de una herramienta virtual.
Apertura. 2017;9(2):42–53.

28. Vilarinho R, Montes AM, Melo C. Age-related influence on reli-
ability and learning effect in the assessment of lower limb
strength using sit-to-stand tests: a cross-sectional study.
Health Sci Rep. 2024;7(5):e2064.

29. Potiaumpai M, Caru M, Mineishi S, Naik S, Zemel BS, Schmitz KH.
IMPROVE-BMT: a pilot randomized controlled trial of prehabilita-
tion exercise for adult hematopoietic stem cell transplant recipi-
ents. J ClinMed. 2024;13(7). https://doi.org/10.3390/jcm13072052.

10 hematol transfus cell ther. 2025;47(3):103933

http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0020
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0020
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0020
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0020
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0021
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0021
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0021
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0022
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0022
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0022
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0022
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0023
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0023
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0023
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0024
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0024
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0024
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0024
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0024
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0024
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0025
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0026
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0026
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0027
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0027
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0027
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0027
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0027
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0028
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0028
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0028
http://refhub.elsevier.com/S2531-1379(25)00201-9/sbref0028
https://doi.org/10.3390/jcm13072052

	Translation, cross-cultural adaptation, and validation of the HCT frailty scale for hematopoietic stem cell transplant candidates: an observational study
	Introduction
	Methods
	Design
	Participants
	Procedures

	Forward and backward translation
	Forward translation
	Comparison and merging
	Backward translation
	Comparison and evaluation
	Final consensus meeting

	Psychometric properties analysis
	Apparent validity
	Reproducibility (test-retest reliability)
	Content validity (face validity)

	Instruments used
	Hematopoietic Cell Transplantation Frailty Scale
	Performance status
	Sociodemographic and clinical background
	Statistical analysis

	Results
	Translation and cross-cultural adaptation
	Psychometric properties
	Apparent validity
	Reliability (test-retest)
	Content validity

	Discussion
	Conclusions
	Funding
	Ethical approval
	Data availability
	Conflicts of interest
	Acknowledgments
	Supplementary materials
	References



