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Abstract

Objective. The functional assessment of cancer therapy-bone marrow transplant (FACT-
BMT) is a widely used instrument to assess quality of life (QOL) in hematopoietic stem
cell transplant (HSCT) patients, but there is little evidence of its validity in Latin American
populations. This study evaluated the psychometric properties of the Spanish language version
of the FACT-BMT in Mexican patients.
Method. First, the original version was piloted with 15 HSCT patients to obtain an adequate
cultural version, resulting in the adaptation of one item. After that, the new version was com-
pleted by 139 HSCT patients.
Results. The results showed a FACT factor structure that explains 70.84% of the total variance,
a factor structure similar to the original FACT structure, and with a high internal consistency
(Cronbach’s alpha = 0.867). For the BMT subscale, the best factor structure included 17 items
which explain 61.65% of the total variance with an adequate internal consistency (Cronbach’s
alpha = 0.696).
Significance of the results. The FACT-BMT was found to be a valid and reliable instrument
to evaluate QOL in Mexican patients. Our results constitute new FACT-BMT empirical
evidence that supports its clinical and research uses.

Introduction

The number of hematopoietic stem cell transplants (HSCTs) performed annually has
increased substantially. The Center for International Blood and Marrow Transplant
Research reported that 43% of transplants performed since 1981 were conducted in the last
10 years (D’Souza and Zhu, 2016). In Mexico, the National Cancer Institute (INCan) reported
742 transplants from 1981 to 2016 (INCan, 2019).

For patients with hematologic cancers, the aim of HSCT is to control or cure the primary
illness and achieve long-term quality of life (QOL) that is commensurate with general popu-
lation QOL [European School of Haematology (ESH), 2008]. QOL is a dynamic, multifaceted
concept related to physical, cognitive, emotional, and social functioning and well-being (Pidala
et al., 2009). For this study, we define QOL as the subjective perception of physical, functional,
social, and emotional well-being; such perceptions are likely to be influenced by the sociocul-
tural context.

Achieving good QOL in patients treated by a transplant is more challenging than in
patients with other type of cancer or treatment (Pidala et al., 2009; Kurosawa et al., 2015).
For example, patients with acute leukemia treated only with chemotherapy reported statisti-
cally significantly better physical and social functionality in contrast with patients who
received an HSCT (Kurosawa et al., 2015), probably as a result of the high doses of chemother-
apy and long-term hospital stays.

Furthermore, patients may subsequently face long-time complications which could lead to
low physical QOL. For example, 48–79% of patients suffer at least one nonmalignant late effect
at 5 years after a transplant (Khera et al., 2012). Additionally, patients often present psycho-
logical reactions that interference with their emotional QOL. For example, up to half of
patients experience clinical emotional distress (Trask et al., 2002), while 12–24% have
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depressive or anxious symptoms (Ranson et al., 2006; Hoodin
et al., 2013; Pillay et al., 2014) and 35% of survivors at 9 years
report psychological or psychosomatic symptoms (Gielissen
et al., 2007; Sun et al., 2011). As a consequence of immediate,
medium-term, and long-term effects; patients who receive an
HSCT show difficulties recovering the physical, emotional, social,
and functional QOL levels reported before the treatment.

Because the impact of HSCT on patients’ QOL has been well
documented, many hematology research groups have adopted
QOL as a central treatment outcome (ESH, 2008; Janicsák et al.,
2013). However, most studies that have evaluated QOL in
HSCT patients have focused on high-income Western and
Asian populations (Janicsák et al., 2013; Sun et al., 2013), and
few of them have included Latin American populations
(Ocampo et al., 2007; Tostes dos Santos et al., 2011) much less
Mexican populations.

One of the most widely used instruments for assessing QOL in
cancer is the Functionality Assessment of Cancer Therapy (FACT)
(Cella et al., 1993; Cella and Bomani, 1995), which includes an
HSCT specific scale [FACT-“Bone Marrow Transplantation
(BMT)”] that has been validated in patients in different HSCT
phases (candidate, hospitalized, and follow-up) (McQuellon
et al., 1997). The original FACT-BMT questionnaire was con-
ducted with a sample from the USA (McQuellon et al., 1997),
although the instrument has been translated and validated in
Chinese (Lau et al., 2002), Korean (Yoo et al., 2006), and
Brazilian (Mastropietro et al., 2007) samples. These validations
have demonstrated that the FACT-BMT versions have adequate
internal consistency, acceptable concurrent validity (McQuellon
et al., 1997; Lau et al., 2002; Yoo et al., 2006), and good sensitivity
(McQuellon et al., 1997; Yoo et al., 2006; Mastropietro et al., 2007).

FACT-BMT could be a useful tool for Mexican healthcare pro-
fessionals to evaluate QOL in HSCT patients, but there has been
no study of which we are aware that has validated this instrument
for the Mexican population. The Functional Assessment of
Chronic Illness Therapy organization (FACIT) translated into
Spanish the FACT-BMT using a universal language approach
that involved individual translators from multiple
Spanish-speaking nations creating a single Spanish language
translation. Although this is a well-established methodology
(Eremenco et al., 2005), Mexican patients (as well as patients
from other Spanish-speaking countries) use linguistic regional-
isms that might impact understanding and interpretation of
items. Therefore, in this study, we adapted linguistically this
prior Spanish language version (the FACT-BMT Spanish
Version 4) and evaluated its validity for the Mexican population.
This study was approved by the ethics and research committees at
the INCan.

Methods

Pilot and adaptation

The FACT-BMT Spanish version was pilot tested on 15 patients
recruited at a single public hospital in Mexico City. Patients
were at different stages of HSCT (2 in pre-transplant evaluations,
3 in hospitalizations for an HSCT, and 10 in follow-up medical
consultations). The average age of pilot participants was 34.8
(SD = 13.14); 9(60.0%) participants were male; 4(26.7%) were sin-
gle; 3(20.0%) were divorced; and 8(53.3%) were married. With
regards to the diagnosis, 5(33.3%) participants had acute leukemia
(AL), 4(26.7%) had Hodgkin’s lymphoma (HL), 3(20.0%) had

chronic leukemia (CL), 2(13.3%) had non-Hodgkin’s lymphoma
(NHL), and 1(6.7%) had aplastic anemia (AA). Finally, 9(60.0%)
received an Allogeneic HSCT and 6(40.0%) an Autologous HSCT.

In order to evaluate the patients’ comprehension of each
FACT-BMT item, they completed the questionnaire and were
asked about its difficulty, clarity and use of complex, or poten-
tially offensive words in each item. When at least 20% of the par-
ticipants indicated difficulty in understanding an item, we asked
the author of the original English version instrument to authorize
a suggestion of linguistic adaptation. Subsequent instrument
applications and psychometric analyses were performed with a
new version of the FACT-BMT Spanish version that includes
the changes proposed in this phase.

Validation

Sample
To estimate the psychometric properties of the FACT-BMT, this
instrument and the European Organization for the Research

Table 1. Socio-demographic characteristics of patients included in the
validation phase (n = 139)

f (%)

Sex

Male 83(59.7)

Female 56(40.3)

Age

Mean 39.54

Standard deviation 13.95

Marital status

Single 57(41.0)

Married 66(47.5)

Divorced 15(10.8)

Widowed 1(0.7)

HSCT type

Autologous 89(64.0)

Allogeneic 50(36.0)

Diagnosis

Non-Hodgkin lymphoma 50(36.0)

Acute leukemia 32(23.0)

Multiple myeloma 20(14.4)

Hodgkin lymphoma 19(13.7)

Chronic leukemia 8(5.8)

Aplastic anemia 6(4.3)

Lymphoblastic lymphoma 3(2.2)

Myelodysplastic syndrome 1(0.7)

Treatment stage

Candidates for an HSCT 6(33.1)

Hospitalized 29(20.9)

Follow-up 64(46.0)

HSCT, Hematopoietic stem cell transplantation.
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Table 2. Factor analysis of the adapted version of the FACT

Item

Domain

1 2 3 4 5 6 7 8

Factor 1. Physical well-being Explained variance = 15.35% Cronbach’s alpha = 0.834

GP4. Tengo dolor [I have pain] 0.820 −0.037 −0.030 0.117 −0.001 0.123 0.145 0.012

GP7. Tengo que pasar tiempo acostado(a) [I am forced to spend time in bed] 0.755 0.138 0.120 −0.013 0.000 −0.030 0.058 0.055

GP1. Me falta energía [I have a lack of energy] 0.725 0.245 0.064 0.320 −0.054 0.006 −0.016 −0.030

GP5. Me molestan los efectos secundarios del tratamiento [I am bothered by side effects of
treatment]

0.671 0.132 0.079 0.305 0.196 −0.111 0.023 −0.149

GP3. Debido a mi estado físico, tengo dificultad para attender las necesidades de mi familia
[Because of my physical condition, I have trouble meeting the need of my family]

0.664 0.332 −0.079 0.031 0.315 0.144 −0.055 −0.012

GP6. Me siento enfermo [I feel ill] 0.646 0.250 0.041 0.313 0.059 −0.006 0.183 0.105

GP2. Tengo náusea [I have nausea] 0.557 −0.353 0.094 −0.198 0.253 0.200 0.160 0.202

Factor 2. Functional well-being Explained variance = 11.52% Cronbach’s alpha = 0.852

GF2. Mi trabajo me satisfice (incluya trabajo en el hogar) [My work (include work at home) is
fulfilling]

0.147 0.818 0.076 0.101 −0.056 −0.025 0.073 −0.138

GF1. Puedo trabajar (incluya trabajo en el hogar) [I am able to work (include work at home)] 0.265 0.767 0.046 −0.140 0.064 0.042 0.074 0.329

GF6. Disfruto con mis pasatiempos de siempre [I am enjoying the things, I usually do for fun] 0.064 0.619 0.224 0.245 0.190 0.109 0.263 0.049

GF3. Puedo disfrutar de la vida [I am able to enjoy life] 0.113 0.571 0.030 0.332 0.050 0.324 0.334 −0.034

GF7. Estoy satisfecho(a) con mi calidad de vida actual [I am content with the quality of my life right
now]

0.282 0.556 0.036 0.163 0.059 0.434 0.157 0.079

Factor 3. Social well-being related to family Explained variance = 9.74% Cronbach’s alpha = 0.746

GS2. Recibo apoyo emocional por parte de mi familia [I get emotional support from my family] 0.029 0.086 0.847 −0.115 0.113 0.032 0.188 0.091

GS5. Estoy satisfecho(a) con la manera en que se comunica mi familia acerca de mi enfermedad
[I am satisfied with family communication about my illness]

0.054 0.165 0.757 0.257 −0.066 0.119 −0.128 −0.053

GS4. Mi familia ha aceptado mi enfermedad [My family has accepted my illness] 0.109 −0.100 0.666 0.071 0.072 0.123 0.129 0.504

Factor 4. Emotional well-being related to feelings Explained variance = 9.48% Cronbach’s alpha = 0.659

GE4. Me siento nervioso(a) [I feel nervous] 0.128 0.104 −0.076 0.738 0.283 0.153 0.020 0.107

GE1. Me sinto triste [I feel sad] 0.246 0.180 0.088 0.708 0.165 0.044 0.156 0.161

GF5. Duermo bien [I am sleeping well] 0.286 0.063 0.396 0.613 −0.137 −0.044 0.173 −0.109

Indicator 1. Social well-being related to romantic partner Explained variance = 6.65% Cronbach’s alpha = 0.460

GS7. Estoy satisfecho(a) con mi vida sexual [I am satisfied with my sex life] 0.170 0.238 −0.123 0.074 0.028 −0.014 0.770 0.040

GS6. Me siento cercano(a) a mi pareja (o a la persona que es mi principal fuente de apoyo)
[I feel close to my partner (or the person who is my main support)]

0.069 0.122 0.307 0.073 −0.035 0.040 0.713 −0.059

(Continued )
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and Treatment of Cancer’s Quality of Life Questionnaire (EORTC
QLQ-C30) (Cella and Bomani, 1995) were administered to 139
patients recruited at a single public hospital in Mexico City.
The sample size was calculated based on two criteria: (a) sample
sizes of previous studies (between 30 and 182 participants) (Cella
et al., 1993; McQuellon et al., 1997; Lau et al., 2002; Yoo et al.,
2006; Mastropietro et al., 2007) and (b) Hair’s criteria (1998),
which proposes a minimum of five participants per item; because
the FACT has 27 items, we needed a minimum of 135 participants
for the analysis. Previous studies have compared the psychometric
properties of the instrument during hospitalization, at hospital dis-
charge, and at 100-day follow-up; and while they have found mean
differences in QOL among these three moments, the scale internal
consistency and validity remained stable (McQuellon et al., 1997;
Tostes dos Santos et al., 2011). Therefore, we chose to enroll
patients in these three different phases of HSCT and compare
instrument performance between each phase.

During the participant enrollment process, a psychologist
reviewed patient medical records and identified patients who
met the inclusion criteria (hemato-oncological patients aged 18
year or older who received or were scheduled to receive HSCT).
Potential participants were recruited in the Bone Marrow
Transplantation Unit (BMTU) or before their medical consulta-
tion. The psychologist introduced herself, explained the study’s
objective and what participation in the study would involve if
he or she decided to participate. Patients who agreed to partici-
pate provided verbal informed consent and responded to the self-
administered instruments. According to the hospital’s human
subjects research and ethics committees, this study was deter-
mined to be a low risk, and verbal consent was considered to
be sufficient. Upon obtaining consent, the psychologist reviewed
patients’ clinical information based on a form developed for
this study that included diagnoses, clinical response, and type of
transplant.

The 139 patients were enrolled between June 2016 and July
2017. One patient declined to enroll because she did not have
time. Of the included participants, 53(37.3%) were enrolled dur-
ing their pre-transplant evaluations, 29(20.4%) while they were in
the BMTU and 60(42.3%) during their first 5 years of follow-up
medical consultations. The final results were shared with the
FACIT organization professionals, and they agreed with the pub-
lication of this report (Table 1).

Measurement
Two instruments were used in this study. The first one was the
FACT-BMT Spanish version which is composed of 27 items
grouped into five domains: (a) Physical well-being (PWB) (7
items); (b) Functional well-being (FWB) (7 items); (c) Emotional
well-being (EWB) (6 items); (d) Social and family well-being
(SWB) (7 items) (Cella et al., 1993; Cella and Bomani, 1995);
and (e) BMT specific well-being scale that evaluates HSCT side
effects (23 items but only 10 are considered in the score). This
instrument uses a 5-point Likert scale in which higher scale scores
mean better QOL. FACT-BMT has been validated in patients
treated with different type of transplant, from different countries
and in different HSCT phases with a mean internal consistency
of α = 0.89, acceptable concurrent validity (McQuellon et al.,
1997; Lau et al., 2002; Yoo et al., 2006), and good sensitivity
(McQuellon et al., 1997; Yoo et al., 2006; Mastropietro et al., 2007).

The second instrument was administered in order to test for
concurrent validity was the EORTC QOL-C30, which includes
30 items evaluating five functional scales (physical, cognitive,Ta
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emotional, social, and role) and nine symptoms scale (fatigue,
nausea and vomiting, pain, dyspnea, insomnia, appetite loss, con-
stipation, diarrhea, financial difficulties) (Fayers et al., 2002). The
EORTC QOL-C30 includes 28 items which use a 4-point Likert
scale and 2 items with a 7-point Likert scale; higher scores indicat-
ing better QOL. While this instrument measures QOL in cancer
patients, it is not specific to those undergoing HSCT. The
EORTC QLQ-C30 has shown adequate internal consistency higher
α≥ 0.7 in each subscale and good convergent and discriminant
validity in the Mexican population (Oñate-Ocaña et al., 2008).

Statistical analysis
First, each item’s frequency was calculated to determine the distri-
bution across response options. Second, we scored the total
FACT-BMT and created two extreme groups according to the
first and fourth quartiles of the total score. To identify each
item’s discrimination ( p < 0.05), we compared these two groups’
scores using a Student’s t-test. Items that did not discriminate
were eliminated. Third, a cross-table analysis was performed to
establish the correlation between items and to determine the
type of exploratory factor analysis (EFA). The criteria to retain
an item were (a) a factor loading >0.40 and (b) items grouped
into a latent variable. When at least three items resulted were
grouped, they were considered a factor; and when one or two
items were grouped, they were considered an indicator. Finally,
Cronbach’s alpha of the total scale and subscales were computed
to determine the instrument’s internal consistency. Statistical
analyses were performed through the SPSS v.21 software package.

Confirmatory factor analyses (CFA) were performed in order
to test the factor structures shown in the EFA. Latent variables’
variance loadings were set at 1.0. Variances of error terms were
specified as free parameters, and maximum likelihood estimation
methods were used. Three criteria were considered to determine if

a factor structure showed good fit: (a) standardized root mean
square residual (SRMR) ≤0.08, (b) root mean square error of
approximation (RMSEA) ≤0.06, and (c) comparative fit index
(CFI) and Tucker Lewis Index (TLI) values from 0.90 to 0.95. A
model showed an adequate fit when (a) RMSEA <0.08 or (b)
CFI and TLI were close to 0.90. A model showed a poor fit
when (a) RMSEA ranged from 0.08 to 0.10 or (b) CFI and TLI
were far from 0.90 (Brown, 2006).

In order to compare the psychometric properties of the
adapted FACT-BMT Spanish version in Mexican patients with
those obtained in different countries and to determine its useful-
ness, three analyses were performed: (a) a correlation between the
FACT-BMT scale and the EORTC scale was estimated to deter-
mine the concurrent validity of the former, (b) a confirmatory
factor analysis was performed to determine the FACT-BMT’s
construct validity, and (c) the instrument’s sensitivity was deter-
mined comparing the FACT-BMT scores between patients at dif-
ferent moments of treatment with a Kruskal–Wallis ( p < 0.05)
and by the type of HSCT (AuHSCT vs. AlloHSCT) with a
Student’s t-test ( p < 0.05). These analyses were conducted with
the original FACT-BMT structure because it was the version
used in all the previous validations.

Results

Pilot and adaptation

Of the items on the FACT scale, 17(63.0%) were reported to be
clear, easy, and did not use difficult words; 7(25.9%) were difficult
for one participant, and 3(11.1%) were unclear for two partici-
pants, so none were adapted or excluded.

Of the items on the BMT scale, 15(62.2%) were clear for all
participants, 6(26.1%) were unclear or difficult for one

Table 3. Factor analysis of the BMT scale with the 10 items considered in the scoring manual

Domain

1 2 3

Factor 1. Well-being related to transplant social and physical implications
Explained variance = 22.13%, Cronbach’s alpha = 0.663

BMT1. Estoy preocupado(a) por mantener mi trabajo (incluya trabajo en el hogar) [I am concerned about keeping
my job (include work at home)]

0.741 −0.084 0.012

BMT3. Me preocupa que mi trasplante no funcione [I worry that the transplant will not work] 0.691 0.039 0.069

BMT2. Me siento alejado(a) de otras personas [I feel distant from other people] 0.646 0.167 0.026

BMT4. Los efectos secundarios son peores de lo que imagine [The side effects of treatment are worse than I had
imagined]

0.544 0.265 −0.062

BMT6. Me canso fácilmente [I get tired easily] 0.483 0.428 0.116

Factor 2. Well-being related to patient’s health status
Explained variance = 21.48%, Cronbach’s alpha = 0.624

BMT5. Soy capaz de desplazarme por mí mismo(a) [I am able to get around by myself] 0.111 0.830 0.022

C7. Me gusta la apariencia de mi cuerpo [I like the appearance of my body] 0.373 0.684 −0.273

C6. Tengo buen apetito [I have a good appetite] 0.082 0.679 0.202

BL4. Me interesa el sexo [I am interested in sex] −0.225 0.490 0.464

Indicator 1. Satisfaction with nursing care
Explained variance = 11.46%

BMT8. Confío en las enfermeras de trasplante [I have confidence in my nurse(s)] 0.175 0.027 0.890
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participant, 1(4.4%) was unclear for two subjects, and 1(4.4%)
was unclear for 4(26.67%) participants. Consequently, BMT
item 16 (“I have trouble with my bowels”) which was difficult
for more than 20% of participants was changed from “Tengo
problemas con mis deposiciones intestinales” to “Tengo prob-
lemas con mis deposiciones (evacuaciones) intestinales” with
approval from the original author. The other 22 items were not
edited or excluded.

Validation

The response options were adequately distributed in 58% of the
items (i.e., each response option had <50% of participants’
responses). However, 14% of the items showed asymmetry
or kurtosis >2 indicating the tendency to respond near the
extremes.

The instrument was scored with all the FACT-BMT items.
The total mean score was 145.35(SD = 17); the maximum value

Table 4. Factor analysis of the BMT subscale with all the items

Domain

1 2 3 4 5 6

Factor 1. Well-being related to patient’s health status
Explained variance = 12.72%, Cronbach’s alpha = 0.696

BMT5. Soy capaz de desplazarme por mí mismo [I am able to get around
myself]

0.778 0.232 0.026 −0.095 0.153 0.094

C6. Tengo buen apetito [I have a good appetite] 0.748 −0.164 0.024 0.269 −0.156 0.261

C7. Me gusta la apariencia de mi cuerpo [I like the appearance of my body] 0.701 0.187 0.215 0.112 0.184 −0.185

Factor 2. Physical symptoms
Explained variance = 11.92%, Cronbach’s alpha = 0.637

BMT16. Tengo problemas con mis deposiciones (evacuaciones) intestinales
[I have trouble with my bowels]

0.061 0.717 0.014 0.060 0.012 0.055

BMT14. Tengo temblores [I have tremors] −0.091 0.675 0.191 0.348 0.074 −0.044

BMT6. Me canso fácilmente [I get tired easily] 0.322 0.530 0.194 0.302 0.086 0.185

B1. Me ha faltado el aire para respirar [I have been short of breath] 0.237 0.485 0.222 −0.114 0.255 −0.151

Factor 3. Well-being related to transplant social and physical implications
Explained variance = 10.45%, Cronbach’s alpha = 0.584

BMT1. Estoy preocupado(a) por mantener mi trabajo (incluya trabajo en el
hogar) [I am concerned about keeping my job (include work at home)]

−0.009 0.125 0.795 0.117 −0.031 0.036

BMT2. Me siento alejado(a) de otras personas [I feel distant from other
people]

0.186 0.405 0.644 −0.076 0.039 0.045

BMT3. Me preocupa que mi trasplante no funcione [I worry that the
transplant will not work]

0.142 −0.037 0.598 0.166 0.402 0.056

Factor 4. Side-effects discomfort
Explained variance = 9.99%, Cronbach’s alpha = 0.570

BMT13. Me molesta el cambio en el sabor de la comida [I am bothered by a
change in the way food tastes]

−0.058 0.116 0.083 0.766 0.189 0.111

BMT15. Me molestan los problemas en la piel (salpullido, comezón,
picazón) [I am bothered by skin problems]

0.250 0.390 −0.062 0.606 −0.116 −0.147

BMT4. Los efectos secundarios son peores de lo que imagine [The side
effects of treatment are worse than I had imagined]

0.302 0.027 0.267 0.510 0.322 −0.031

Indicator 1. Concerns related to transplant or illness requirement
Explained variance = 9.39%, Cronbach’s alpha = 0.454

BMT18. El costo del tratamiento es una carga para mí o para mi familia
[The cost of my treatment is a burden on me or my family]

−0.001 0.085 −0.029 0.092 0.778 −0.079

BMT17. Mi enfermedad es una dificultad personal para mis familiars
cercanos [My illness is a personal hardship for my close family members]

0.113 0.069 0.127 0.074 0.697 0.105

Indicator 2. Other worries
Explained variance = 7.19%, Cronbach’s alpha = 0.254

BMT8. Confío en las enfermeras de trasplante [I have confidence in my
nurse(s)]

0.014 −0.041 0.156 0.087 −0.024 0.852

BL4. Me interesa el sexo [I am interested in sex] 0.328 0.252 −0.278 −0.304 0.164 0.515
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of the lower quartile was 136; and the minimum value of the
upper quartile was 157. The global score showed a normal distribu-
tion (Kolmogorov–Smirnov = 0.772, p = 0.591), so a Student’s t-test
was performed to evaluate discrimination between extreme groups.
All items of the FACT-BMT scale considered in the scoring manual
showed adequate discrimination capacity ( p < 0.05). However, the
following three items from the BMT subscale did not discriminate
between extreme groups, so they were eliminated for subsequent
analyses: BMT7 “I have concerns about my ability to have children,”
BMT9 “I regret having the bone marrow transplant,” and BMT11
“I have frequent colds/infections.”

In order to determine each item’s contribution to the instru-
ment’s internal consistency, a Cronbach’s alpha was computed.
The analysis indicated adequate internal consistency (α = 0.906),

and the elimination of any item would not significantly increase
the instrument reliability.

The cross-table analysis among items showed that 45% of the
possible crosses were not statistically significant ( p > 0.05), 52%
had low correlation (r < 0.50, p < 0.05), and 3% showed moderate
correlations (r > 0.50 to <0.80, p < 0.05). Therefore, we performed
EFA with varimax rotation to determine the instrument construct
validity. Three independent EFAs were performed: (a) one with
the total FACT items, (b) one with the 10 items from the BMT
subscale considered in the scoring manual, and (c) one with all
the items from the BMT subscale that showed the capacity to
discriminate.

The general FACT analysis resulted in a Kaiser Meyer Olkin
Test (KMO) = 0.744 and a Bartlett sphericity test (χ2 = 1216.77,

Fig. 1. Confirmatory factor analysis.
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df = 351, p < 0.001). This analysis showed a factor structure with
four factors and four indicators that explained 70.84% of the var-
iance. Two items were eliminated: (a) GF4 “I have accepted my
illness” because the factor loading was <0.40 for any factor and
(b) GE3 “I am satisfied with how I am coping with my illness”
because it loaded on a factor whose content was from a different
subscale. The FACT’s overall internal consistency was α = 0.867.
Less than half of the patients were married, so the internal consis-
tency of the SWB domain which includes items regarding part-
ner/couple satisfaction might be impacted for this reason
(Table 2). CFA indicated a good model fit when item
GE3 was eliminated (χ2 = 250.39, Cmin/df = 1.108, p < 0.001;
RMSEA = 0.028, 90% CI, 0.000–0.046; RMR = 0.148; CFI = 0.865;
TLI = 0.835).

The EFA of the BMT subscale (10 items) produced a KMO =
0.734 and a Bartlett sphericity test (χ2 = 246.97, df = 45,
p < 0.001). The factor structure explained 55.08% of the variance
in two factors and one indicator. The internal consistency of this
subscale was α = 0.703 (Table 3). CFA indicated a good model
fit when item BMT8 was eliminated (χ2 = 33.85, Cmin/df =
1.410, p < 0.087; RMSEA = 0.055, 90% CI, 0.000–0.094; RMR =
0.097; CFI = 0.952; TLI = 0.927).

The EFA with the 23 BMT subscale items produced a KMO
= 0.730 and a Bartlett sphericity test (χ2 = 497.55, df = 136,
p < 0.001). The analysis showed a factor structure with four fac-
tors and two indicators that explained 61.65% of the variance.
The internal consistency of this subscale was α = 0.769
(Table 4). CFA indicated a good model fit when item BMT8
was eliminated (χ2 = 149.48, Cmin/df = 1.451, p < 0.002;
RMSEA = 0.057, 90% CI, 0.035–0.076; RMR = 0.080; CFI =
0.880; TLI = 0.841).

We explored the factor structure of the original FACT-BMT
items in order to compare with other studies. CFA of the origi-
nal FACT scale indicated an acceptable model fit (χ2 = 432.69,
Cmin/df = 1.433, p < 0.001; RMSEA = 0.05, 90% CI, 0.044–
0.068; RMR = 0.106; CFI = 0.897; TLI = 0.881). CFA of the
BMT scale (10 items) indicated a good model fit (χ2 = 45.413,
Cmin/df = 1.514, p = 0.035; RMSEA = 0.06, 90% CI, 0.017–
0.095; RMR = 0.09; CFI = 0.926; TLI = 0.890). Figure 1 compares
the original FACT-BMT structure with the factor structure iden-
tified in this study. The Mexican structure has subscales that can
more specifically assess SWB, EWB, and BMT into further
subdimensions.

To compare our results with the values found in previous stud-
ies, the internal consistency of the original FACT-BMT subscales
was estimated (Table 5). The subscales’ internal consistency was
within the range of other studies, and in all the subscales, the
internal consistency was adequate.

Construct validity was evaluated by FACT-BMT’s inter-scale cor-
relation; almost all scales correlated (Table 5). The concurrent validity
was estimated by a correlation among the FACT-BMT domains and
the EORTC-QLQ domains; 85.71% of the possible crosses reported
significant correlations ( p < 0.05), andmost of themwere frommod-
erate to high correlations (r > 0.50). These results are similar to the
FACT-BMT’s concurrent validity demonstrated in other studies
(Table 6). Multiple correlations between the FACT-BMT and other
scales indicated a high construct validity of the FACT-BMT.

Significant differences were found in PWB scores among patients
in different stages of treatment with better scores in follow-up
patients. Additionally, most of the FACT-BMT scores revealed a ten-
dency to increase with stage of treatment (Table 7). Significant dif-
ferences were found in FWB, FACT, and FACT-BMT scores

Table 5. Internal consistency (Cronbach’s alpha coefficients) of the FACT-BMT subscales for the validation samples and values reported in previous studies

Mexican
validation
n = 139a

Original scale (USA)1 n = 182a

Chinese
validation2

n = 134a

Korean validation3 n = 70a

Brazilian
validation4

n = 55b
Prior
BMT Discharge

100
days Baseline 3 months 6 months 1 year

PWB (7 items) 0.834 0.84 0.81 0.81 0.84 0.83 0.88 0.92 0.93 0.73

SWB (7 items) 0.655 0.69 0.60 0.77 0.83 0.78 0.80 0.80 0.85 0.70

RWB (2 items) – 0.62 0.65 0.85 – – – – – 0.80

EWB (5 items) – 0.67 0.67 0.76 0.71 – – – – 0.70

EWB (6 items) 0.603 – – – 0.78 0.64 0.81 0.81 0.85 –

FWB (7 items) 0.815 0.78 0.68 0.86 0.85 0.80 0.82 0.81 0.84 0.78

FACT-G (28 items) – 0.88 0.83 0.91 – – – – – –

FACT-G (27 items) 0.871 – – – 0.90 0.89 0.88 0.91 0.93 –

BMTS (12 items) 0.686 0.60 0.52 0.60 0.64 0.65

BMTS (10 items) 0.703 0.63 0.54 0.62 0.74 0.64 0.76 0.77 0.75 –

TOI (24 items) 0.888 0.87 0.79 0.88 0.90 –

FACT-BMT total
(12 BMT items) (39 items)

0.895 – – – 0.92 – – – – –

FACT-BMT total
(10 BMT items) (37 items)

0.900 0.90 0.85 0.92 0.92 0.91 0.91 0.92 0.94 0.88

PWB, Physical well-being; RWB, Relation with the doctor well-being; SWB, Social well-being; EWB, Emotional well-being; FWB, Functional well-being; BMTS, Bone marrow transplant subscale;
FACT-G, Functional assessment of cancer therapy-general (PWB + FWB + EWB + SWB); FACT-BMT, Functional assessment of cancer therapy-bone marrow transplant (FACT-G + BMTS); TOI, Trial
Outcomes Index (PWB + FWB + 10-items BMTS).
1McQuellon et al., 1997; 2Lau et al., 2002; 3Yoo et al., 2006; 4Mastropietro et al., 2007.
aVersion 4.
bVersion 3.
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between patients treated by an AuHSCT vs. an AlloHSCT with
higher levels of QOL in the AlloHSCT group (Table 8). This indi-
cates the instrument’s sensitivity.

Discussion

The objective of the present study was to adapt and validate the
Spanish language FACT-BMT questionnaire for the Mexican

population. The linguistic adaptation process showed that only
change in one item was necessary to improve participants’ under-
standing of the FACT-BMT items.

The FACT-BMT EFA suggests a little different structure
than the original instrument. The SWB factor was divided into
three subscales that represent different support sources; there is
evidence that each one of these support sources provides
separate satisfaction levels and accomplish diverse objectives

Table 6. Construct and concurrent validity coefficients of the FACT-BMT showed in different studies

PWB SWB EWB FWB BMTS TOI FACT-G FACT-BMT

FACT-BMT

PWB 1

SWB 0.286** 1

EWB 0.352** 0.265** 1

FWB 0.536** 0.600** 0.383** 1

BMTS 0.601** 0.445** 0.528** 0.644** 1

TOI 0.813** 0.525** 0.500** 0.853** 0.893** 1

FACT-G Total 0.739** 0.734** 0.619** 0.873** 0.743** 0.917** 1

FACT-BMT 0.738** 0.685** 0.627** 0.851** 0.870** 0.964** 0.976** 1

EORTC (Mexican sample)

Physical functioning 0.801** 0.231* 0.261** 0.564** 0.577** 0.734** 0.633** 0.650**

Role functioning 0.658** 0.292** 0.235** 0.515** 0.519** 0.643** 0.579** 0.592**

Emotional functioning 0.341** 0.255** 0.667** 0.348** 0.360** 0.407** 0.512** 0.494**

Cognitive functioning 0.537** 0.238** 0.403** 0.337** 0.306** 0.441** 0.508** 0.472**

Social functioning 0.542** 0.296** 0.421** 0.473** 0.584** 0.614** 0.572** 0.607**

Global health status 0.736** 0.362** 0.423** 0.635** 0.624** 0.760** 0.723** 0.732**

Fatigue −0.731** −0.306** −0.311** −0.566** −0.633** −0.734** −0.647** −0.678**

Nausea −0.319** −0.115 0.016 −0.149 −0.190* −0.246* −0.200* −0.208*

Pain −0.691** −0.190* −0.203* −0.337** −0.405** −0.535** −0.478** −0.481**

Dyspnea −0.286** −0.133 −0.115 −0.286** −0.362** −0.362** −0.281** −0.322**

Insomnia −0.293** −0.129 −0.209* −0.358** −0.216** −0.329** −0.334** −0.315**

Appetite loss −0.243** −0.245** −0.291** −0.269** −0.308** −0.318** −0.342** −0.350**

Constipation −0.080 −0.087 −0.246** −0.110 0.141 −0.130 −0.161 −0.164

Diarrhea −0.482** −0.111 −0.120 −0.183* −0.170 −0.305** −0.300** −0.276*

Financial difficulties −0.319** −0.090 −0.439** −0.239** −0.315** −0.334** −0.342** −0.352**

SF36 (Chinese sample)

Physical functioning 0.52* 0.20* 0.27* 0.47* 0.32* 0.46*

RP 0.54* 0.19* 0.31* 0.41* 0.42* 0.46*

Bodily pain 0.59* 0.25* 0.30* 0.42* 0.47* 0.52*

General health 0.56* 0.22* 0.35* 0.34* 0.42* 0.49*

Vitality 0.61* 0.42* 0.39* 0.53* 0.52* 0.60*

Social functioning 0.48* 0.34* 0.37* 0.63* 0.57* 0.60*

RE 0.45* 0.37* 0.44* 0.57* 0.51* 0.57*

Mental health 0.47* 0.47* 0.60* 0.57* 0.60* 0.66*

PWB, Physical well-being; SWB, Social well-being; EWB, Emotional well-being; FWB, Functional well-being; BMTS, Bone marrow transplant subscale; TOI, Trial Outcome Index (PWB + FWB +
10-items BMTS); FACT-G, Functional assessment of cancer therapy-general (PWB + FWB + EWB + SWB); FACT-BMT, Functional assessment of cancer therapy-bone marrow transplant (FACT-G +
BMTS); RP, Role limitations due to physical health problems; GH, General health; RE, Role limitations due to emotional problems.
*p < 0.05; **p < 0.01.
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(Polizzi and Arias, 2014). This is a key finding because the prior
literature has shown Mexican cancer patients experience different
expectations of their family, friends, and partners that might
impact their social support perceptions. For example, patients
expect “personalismo” from health professionals which is charac-
terized by a warm, personal, and empathetic way of relating to
others; on the other hand, expect “familismo” from their family
which is a strong identification and attachment (Lopez-Class
et al., 2011). So, the opportunity to identify different support
sources may be helpful for a more specific and relevant patient
evaluation.

Five items of the FWB factor were preserved from the original
domain, as well as those evaluating patients’ capacity to enjoy
their work and hobbies and their QOL satisfaction.
Additionally, item GF5 “Duermo bien” (I sleep well) loaded
with two EWB items (GE4 “Me siento nervioso” (I feel nervous)
and GE1 “Me siento triste” (I feel sad). According to the
Diagnostic and Statistical Manual of Mental Disorders (DSM 5),
sleep disturbance is a criterion of mood and anxiety disorders
[American Psychiatric Association (APA), 2014]; in addition,

there is evidence that HSCT patients who reported greater depres-
sion and anxiety suffer poorer sleep quality (Nelson et al., 2014).
Our Mexican patients that experience sleep problems may be bet-
ter understood by their emotional concerns than by their physical
discomfort. As many as 80% of patients hospitalized for an HSCT
report difficulty maintaining sleep. Sleep deprivation could
increase the probability of cognitive disorder and maladaptive
behaviors like spending prolonged time in bed (Jim et al.,
2014); therefore, the presence of these symptoms could magnify
the psychological impact and, for these reasons, be a useful indi-
cator of the patients’ emotional status.

The EWB subscale represents emotional well-being related to
illness concerns and is composed of items GE5 and GE6.
This subscale evaluates one of the most intense and frequent con-
cerns of HSCT patients, termed “shadow of death.” This phenom-
enon was previously described as patients’ thoughts of the
continuous risk and threats posed by either the illness or the treat-
ment’s side effects (Zamanzadeh et al., 2013). The literature indi-
cates that the proportion of patients who require mental health
services increases 23% after HSCT (Hoodin et al., 2013) and is
frequently associated with physical concerns and fear or relapse,
so items GE5 and GE6 could be a good indicator for evaluating
this phenomenon in follow-up patients.

The BMT scale with the 10 items included in the scoring man-
ual explained an adequate proportion of the variance, but the
inclusion of seven “other worries” items increased explained var-
iance by 6%. Items added were grouped in two indicators: (a) con-
cerns related to transplant or illness requirements, this factor
included worries about money and personal hardship for the
close family. There are frequent problems for patients enrolled
in the study because they do not have health insurance, so they
and their family have to pay for treatment; and (b) side-effects dis-
comfort, which evaluates acute chemotherapy side effects.
Chemotherapy adverse effects have been related to nonadherence
to treatment in patients with oral chemotherapy (Krikorian et al.,
2019) and patients who need chronic treatment (Kleinsinger,
2018). These two factors yield essential information to understand
patients’ context, concerns, and physical condition, so we decided
to include them in an additional score for the Mexican population.

On the other hand, the CFA and the reliability analysis showed
that the original FACT-BMT structure is adequate for the
Mexican population. The internal consistency of the EWB

Table 7. Differences in FACT-BMT scores among patients in different phases of an HSCT: results of Kruskal–Wallis tests

Candidates for an HSCT During hospitalization Follow-up

pRange Mean Range Mean Range Mean

PWB 58.76 22.09 58.14 21.93 82.19 24.47 0.002

SWB 69.65 20.74 69.86 20.79 69.23 20.48 0.997

EWB 59.14 18.59 75.93 19.93 74.13 19.70 0.095

FWB 63.43 19.11 74.02 20.75 71.88 20.38 0.438

BMTS 62.11 26.87 71.66 28.29 73.87 28.69 0.297

TOI 60.67 68.07 68.68 70.96 76.20 73.53 0.132

FACT-G 60.84 80.52 69.46 83.39 75.74 85.03 0.155

FACT-BMT 60.71 107.39 75.30 111.68 75.47 113.72 0.160

PWB, Physical well-being; SWB, Social well-being; EWB, Emotional well-being; FWB, Functional well-being; BMTS, Bone marrow transplant subscale; TOI, Trial Outcome Index (PWB + FWB +
10-items BMTS); FACT-G, Functional assessment of cancer therapy-general (PWB + FWB + EWB + SWB); FACT-BMT, Functional assessment of cancer therapy-bone marrow transplant (FACT-G +
BMTS).

Table 8. Differences in FACT-BMT scores between patients treated by
autologous versus allogeneic HSCT: results of Student’s t-tests

Autologous Allogeneic

pMean Mean

PWB 22.81 23.74 0.260

SWB 20.25 21.34 0.174

EWB 19.02 19.98 0.128

FWB 19.22 21.48 0.015

BMTS 27.64 28.76 0.291

TOI 69.67 73.98 0.074

FACT-G 81.30 86.54 0.029

FACT-BMT 108.94 115.30 0.050

PWB, Physical well-being; SWB, Social well-being; EWB, Emotional well-being; FWB,
Functional well-being; BMTS, Bone marrow transplant subscale; TOI, Trial Outcome Index
(PWB + FWB + 10-items BMTS); FACT-G, Functional assessment of cancer therapy-general
(PWB + FWB + EWB + SWB); FACT-BMT, Functional assessment of cancer therapy-bone
marrow transplant (FACT-G + BMTS).
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subscale was lower than other subscales, this could be because this
is a more subjective construct, so it is more difficult to evaluate.
The total scale had high internal consistency (α = 0.90), similar
to those reported in other studies which have ranged from α =
0.85 to α = 0.92 (McQuellon et al., 1997; Lau et al., 2002; Yoo
et al., 2006; Mastropietro et al., 2007) indicating a robust and reli-
able instrument. We found evidence of concurrent validity com-
paring the FACT-BMT to the EORTC-QLQ similar to a study
with a Brazilian sample that found cross-correlations in all the
possible crosses between the FACT-BMT and the SF-36
(Mastropietro et al., 2007).

The global psychometric properties observed suggest that the
FACT-BMT is a valid instrument, which can be used to evaluate
QOL in Mexican patients undergoing HSCT. The instrument val-
idation also provides the opportunity to compare Mexican
patients with other samples (McQuellon et al., 1997; Lau et al.,
2002; Yoo et al., 2006; Mastropietro et al., 2007).

The present study evaluated the instrument’s basic psychomet-
ric properties, and it was carried out with a non-probabilistic
sample; thus, it does not guarantee the generalization of results
to all Mexicans patients. Additionally, while methodological pre-
cautions during the adaptation and validation procedures sought
to include widely understood wording, further studies to evaluate
other psychometric characteristics (such as temporal stability and
sensitivity to changes after specific interventions are needed).
Specifically about the instrument, in this and other studies, the
EWB factor showed lower internal consistency in contrast with
the other subscales; therefore, we consider this factor could be
improved with the addition of more items for specific psycholog-
ical symptoms for this population like loneliness or hopelessness
feeling. In relation of the Mexican population, patients enrolled in
this study showed lower educational in contrast with other studies
samples. However, this socio-demographic characteristic did not
have impact on patients’ comprehension of FACT-BMT neither
in the instrument’s validity. Nonetheless, further studies should
evaluate how specific clinical and socio-demographic variables
in the Mexican population could impact on patients’ QOL.

Despite these limitations, the study provides empirical evi-
dence supporting the use of this instrument in clinical and
research contexts, which could contribute to understanding fac-
tors that influence individuals’ experience with cancer and the
HSCT procedure (Cella et al., 1993; Imataki et al., 2010;
El-Jawahri et al., 2016). A clearer understanding of the patient’s
QOL can guide the development of specialized psychological
interventions to promote and improve patients’ well-being.
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