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ABSTRACT | INTRODUCTION: Human T-cell lymphotropic virus 1 (HTLV-1) is associated with significant health challenges,
including a high prevalence of depression and a reduced quality of life (QoL). We aimed to investigate associations between HTLV-
1 infection status (uninfected, asymptomatic, or HAM/TSP), depression, and different QoL domains across the QoL. METHODS:
This cross-sectional study included 171 participants: 26 uninfected controls, 91 HTLV-1-infected asymptomatic individuals, and 54
individuals diagnosed with HAM/TSP. Depression and QoL were assessed using the Mini-International Neuropsychiatric Interview
and the WHOQOL-BREF, respectively. Functional capacity was determined using the Expanded Disability Status Scale (EDSS) and
Osame’s Motor Disability Score (OMDS). RESULTS: The overall prevalence of depression was 33.9%, varying significantly according to
infection status (19.2% - uninfected individuals, 29.7% - asymptomatic HTLV-1, 48.1% - HAM/TSP). Multivariate analysis revealed that
depression had a profoundly negative impact across all QoL domains, particularly the psychological health domain (average -3.58 -
point reduction). Individuals with HAM/TSP reported the lowest QoL scores, while asymptomatic individuals also exhibited reduced
scores in the physical health domain compared to uninfected controls. CONCLUSIONS: Our findings highlight the urgent need for
comprehensive mental health and QoL interventions tailored to HTLV-1-infected populations. This study provides novel insights into
the multidimensional effects of HTLV-1 on well-being, emphasizing the importance of addressing both physical and psychological
dimensions to improve outcomes for this neglected tropical disease.
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Multidimensional effects of HTLV-1 on well-being

RESUMEN | INTRODUCCION: El virus linfotrépico de células T humanas tipo 1 (HTLV-1) esta asociado con desafios significativos de salud,
incluida una alta prevalencia de depresién y una calidad de vida (CV) reducida. Nuestro objetivo fue investigar las asociaciones entre el estado
de infeccién por HTLV-1 (no infectado, asintoméatico o HAM/TSP), la depresién y los diferentes dominios de la CV en su conjunto. METODOS:
Este estudio transversal incluy6 a 171 participantes: 26 controles no infectados, 91 individuos asintomaticos infectados por HTLV-1 y 54
individuos diagnosticados con HAM/TSP. La depresién y la CV fueron evaluadas mediante la Mini-International Neuropsychiatric Interview y
el WHOQOL-BREF, respectivamente. La capacidad funcional se determiné utilizando la Expanded Disability Status Scale (EDSS) y el Osame's
Motor Disability Score (OMDS). RESULTADOS: La prevalencia general de depresion fue del 33,9%, variando significativamente segln el estado
de infeccién (19,2% en individuos no infectados, 29,7% en HTLV-1 asintomaticos y 48,1% en HAM/TSP). El andlisis multivariado revel6 que la
depresién tuvo un impacto profundamente negativo en todos los dominios de la calidad de vida, particularmente en el dominio de la salud
psicolégica (reduccién media de -3,58 puntos). Los individuos con HAM/TSP reportaron los puntajes mas bajos de calidad de vida, mientras
que los individuos asintomaticos también mostraron puntajes reducidos en el dominio de la salud fisica en comparacién con los controles
no infectados. CONCLUSIONES: Nuestros hallazgos destacan la necesidad urgente de intervenciones integrales en salud mental y calidad de
vida adaptadas a las poblaciones infectadas por HTLV-1. Este estudio proporciona nuevas perspectivas sobre los efectos multidimensionales
del HTLV-1 en el bienestar, enfatizando la importancia de abordar las dimensiones fisica y psicolégica para mejorar los resultados en esta
enfermedad tropical desatendida.

PALABRAS CLAVE: Virus Linfotrépico de Células T Humanas Tipo 1. Calidad de Vida. Depresién. Mielopatia Asociada al HTLV-I. Paraparesia
Espastica Tropical. Capacidad Funcional. Salud Publica.

RESUMO | INTRODUGAO: O virus linfotrépico T humano tipo 1 (HTLV-1) est4 associado a desafios significativos de saude, incluindo alta
prevalénciade depressdo e reducdo daqualidade devida (QV). Este estudo teve como objetivo investigar as associa¢des entre o status de infeccdo
por HTLV-1 (ndo infectado, assintomdtico ou HAM/TSP), depressdo e diferentes dominios da QV. METODOS: Este estudo transversal incluiu
171 participantes: 26 controles ndo infectados, 91 individuos assintomaticos infectados pelo HTLV-1 e 54 individuos diagnosticados com HAM/
TSP. Adepressdo e a QV foram avaliadas por meio da Mini-Entrevista Neuropsiquiatrica Internacional e do WHOQOL-BREF, respectivamente. A
capacidade funcional foi determinada utilizando a Escala Expandida de Estado de Incapacidade (EDSS) e o Escore de Incapacidade Motora de
Osame (OMDS). RESULTADOS: A prevaléncia geral de depressao foi de 33,9%, variando significativamente de acordo com o status de infec¢do
(19,2% em individuos ndo infectados, 29,7% em assintomaticos HTLV-1, 48,1% em HAM/TSP). A anélise multivariada revelou que a depressdo
teve um impacto profundamente negativo em todos os dominios da QV, especialmente no dominio da saude psicolégica (reducdo média de
-3,58 pontos). Individuos com HAM/TSP relataram os menores escores de QV, enquanto individuos assintomaticos também apresentaram
escores reduzidos no dominio da saude fisica em comparacdo aos controles ndo infectados. CONCLUSOES: Nossos achados destacam a
necessidade urgente de interven¢des abrangentes em salde mental e qualidade de vida voltadas para populacdes infectadas pelo HTLV-1.
Este estudo oferece insights inéditos sobre os efeitos multidimensionais do HTLV-1 no bem-estar, enfatizando a importancia de abordar tanto
os aspectos fisicos quanto psicolégicos para melhorar os desfechos dessa doenca tropical negligenciada.

PALAVRAS-CHAVE: Virus Linfotrépico T Humano Tipo 1. Qualidade de Vida. Depressdo. Mielopatia Associada ao HTLV-I. Paraparesia Espastica
Tropical. Capacidade Funcional. Satide Publica.

Introduction

Human T-cell ymphotropicvirus 1 (HTLV-1) is endemic to several regions around the world. Recent epidemiological
reviews have reinforced the importance of HTLV-1 as a neglected infection with growing global and regional
impact, particularly in endemic areas such as Brazil, Japan and sub-Saharan Africa (B. Galvao-Castro et al., 2022;
Orletti et al., 2021).

One of the most significant inflammatory manifestations of HTLV-1 infection is HTLV-1-associated myelopathy/
tropical spastic paraparesis (HAM/TSP) (Nakamura, 2023), characterized by a gradually progressive clinical course
with low lethality, generally diagnosed in the third and fourth decades of life (Araujo et al., 2021). Recent evidence
has contributed to a better understanding of the immunopathological mechanisms involved in disease progression,
particularly regarding the migration of infected T cells to the central nervous system (Nakamura, 2023). The incidence
of HAM/TSP varies worldwide, with a rate of 0.03 per 1,000 HTLV-1-infected individuals per year in Japan (Coler-Reilly
et al., 2016), compared to 5.3 cases per 1,000 person-years in Brazil (Marcusso et al., 2024).
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Symptomatic patients may experience lumbar pain,
urinary incontinence, reduced superficial sensitivity,
impaired gait and functional capacity, erectile
dysfunction, and constipation (Nakamura, 2023).
Individuals with HAM/TSP may experience various
stages of gait impairment, ranging from difficulty
walking to requiring a wheelchair (Coutinho et al.,
2011; Schmidt et al., 2023). Furthermore, affected
individuals may experience reduced health-related
quality of life (QoL), particularly in the psychological
and social relationship domains (A. V. Galvao-Castro
et al, 2012; Rosadas et al., 2020; Santos et al.,
2021). Additionally, individuals with HAM/TSP have
presented lower QoL scores in the physical domain,
even after adjusting for sex, age, time of serological
diagnosis, and the presence of depression (A. V.
Galvao-Castro et al., 2012).

QoL can deteriorate among individuals living with
HTLV-1 (Henrigue-Araujo et al., 2019; Marconi et al.,
2021; Davoudi et al., 2024), not only in those who
progress to symptomatic phases of the infection, but
also in asymptomatic individuals. HTLV-1 infection
is considered a neglected tropical disease with
higher prevalence in populations from vulnerable
backgrounds, and is a known risk factor for mental
disorders, particularly depression (Souza et al,
2021), which can also negatively impact QoL (A. V.
Galvao-Castro et al., 2012). More recently, national
population-based studies have reinforced the
association between depression and chronic health
conditions, emphasizing the psychosocial burden in
vulnerable populations (Melo et al., 2023).

Depression may impact various QoL dimensions,
with differing characteristics across subgroups
of asymptomatic patients and those with varying
degrees of functionality throughout the course of
HAM/TSP. Therefore, analyzing these differences
can contribute to improved diagnosis, prognosis,
and therapy, thereby enhancing the potential for
effective clinical management. In this context, recent
systematic reviews have provided new evidence
of the relationship between depression and QoL in
HTLV-1 infection, confirming the need for studies
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exploring this association in different clinical profiles
(Souza et al., 2021).

A recent systematic review estimated the pooled
global prevalence of depression at 35% among people
living with HTLV-1 (Souza et al., 2021). However, this
finding is mainly in reference to HAM/TSP, while much
less is known about depression in other subgroups of
infected individuals, such as asymptomatic carriers.
Relatively few studies have demonstrated a greater
prevalence of depression in asymptomatic HTLV-1-
infected individuals than in uninfected controls or
individuals attending primary health care units in Brazil
(Rocha-Filho & Gongalves, 2018; Marconi et al., 2021).

Despite advances in recent years, there is still
limited evidence assessing the combined influence
of depression, functional capacity, and infection
status on quality of life in HTLV-1 infected individuals,
particularly in endemic regions such as Brazil. As no
studies have attempted to simultaneously assess the
impact of depression and HTLV-1 infection status
on QoL by comparing HTLV-1-infected patients to
uninfected individuals, here we aimed to investigate
whether depression and the degree of functional
capacity in patients with HAM/TSP could affect QoL.
Additionally, we sought to determine whether QoL is
impaired in asymptomatically infected individuals as
compared to uninfected individuals.

Methods

A cross-sectional study was conducted between
June 2014 and July 2016 at the Integrated and
Multidisciplinary HTLV Center (CHTLV) at the Escola
Bahiana de Medicina e Saude Publica (B. Galvao-
Castro et al., 2022).

QoL domains (physical, psychological, social, and
environmental) were evaluated as outcomes. The
main exposureswere depressionand HTLV-1 infection
(uninfected, asymptomatic, or HAM/TSP). The present
study protocol was approved by a local Institutional
Review Board (protocol number: 768.968/2014).
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Participants

Non-probability sampling was employed to recruit
patients diagnosed with HTLV-1 infection, irrespective
of their clinical condition, seen at CHTLV between
2009 and 2015. Patients were sequentially included
during routine examinations if the following criteria
were met: 1) seropositivity for HTLV-1 (screening by
ELISA with confirmation by Western blot); 2) aged
between 18 and 70 years; 3) registration at CHTLV. The
included HTLV-1-infected patients were categorized
into two groups: definite HAM/TSP (Castro-Costa et
al., 2006) or asymptomatic, defined as patients with
scores of zero on both the Expanded Disability Status
Scale (EDSS) (Kurtzke, 1983) and Osame’s Motor
Disability Scale (OMDS) (Osame et al., 1986).

A comparative control group of individuals who
were seronegative for HTLV-1 (ELISA-negative) was
also included, composed of family members or
caregivers. All participants provided written informed
consent, confirming their agreement to participate
in the study. Individuals were excluded if they were
infected with HIV, syphilis, hepatitis C virus, hepatitis
B virus, or diabetes, and/or had a previous diagnosis
of cognitive deficit or psychiatric disorder.

To calculate sample size, the mean and standard
deviation of the global QoL score from patients with
HTLV-1 were used (12.6 and 2.99, respectively) (A. V.
Galvao-Castro et al.,, 2012). Uninfected individuals
were assumed to present approximately 20% higher
QoL scores (global QoL score of 15.0). Using an
infected-to-uninfected ratio of 3:1, an alpha error
of 5%, and a power of 80% (beta error of 20%),
a minimum sample size of 51 infected and 17
uninfected individuals was estimated.

A total of 181 participants were selected for the
study. We excluded five patients with a probable
HAM/TSP diagnosis, two patients were classified as
asymptomatic but had scores above zero on at least
one of the functional capacity assessment scales,
and three patients did not complete all evaluation
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instruments, resulting in a final sample size of 171
participants.

To reduce selection bias, all patients consecutively
attending the HTLV outpatient clinic during the data
collection period who met the eligibility criteria were
invited to participate. Refusals and dropouts were
recorded. To minimize information bias, we used
instruments previously validated in Brazil, applied by
trained interviewers under standardized conditions.
The database was checked through double data entry
and consistency verification.

Outcomes and measures

The Brazilian Portuguese version of the Mini-
International Neuropsychiatric Interview (M.L.N.I.)
(Amorim, 2000) was used to assess depression.
Requiring an administration time of approximately 15
minutes, M.I.N.I. was designed to meet the need for a
concise yet accurate structured psychiatric interview
for multicenter clinical trials and epidemiological
studies, as well as to serve as an initial step in
outcome tracking in non-research clinical settings.
Psychologists from CHTLV conducted interviews using
the first module, which investigates the presence of a
current major depressive episode (CMDE).

QoL was assessed using the short form of the
WHOQOL Quality of Life Questionnaire (WHOQOL-
BREF), developed by the World Health Organization
(WHO) and validated in Brazil (Fleck et al., 2000). This
form comprises 26 questions, two of which pertain
to individual perceptions of QoL, while the remaining
24 questions are divided into four domains: physical
health, psychological health, social relationships,
and environmental health. All questions were rated
on a 5-point Likert scale, with each item scored
between 1 and 5. The raw scores in each domain
were converted to 4-20 scores based on World
Health Organization (WHO) guidelines (WHQO, 1993).
All domain scores were linearly changed to vary
from 0 to 100, with “100” demonstrating the highest
possible QoL.
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The primary study outcome was Qol, described by
the scores obtained and analyzed as a continuous
variable. The presence of a CMDE was established
based on positive responses to M.LN.l. questions
and described as a dichotomous variable (0O=absent;
1=present). Infection status was categorized into
three levels (0=no infection/comparison group;
1=asymptomatic infection; and 2= HAM/TSP).
Other variables of interest included sex (O=male;
1=female), age in years (continuous and reclassified
into age groups: 0=18-39; 1=40-59; 2=60 or older),
marital status (O=single; 1=married/living together;
2=separated/divorced; 3=widowed), education level,
grouped into three categories (O=complete secondary
education and above; 1=complete primary education;
2=not literate/incomplete primary education),
race/ethnicity (O=white; 1=mixed-race; 2=black;
3=Asian; 4=indigenous), as classified by the Instituto
Brasileiro de Geografia e Estatistica — IBGE (Brazilian
Institute of Geography and Statistics), and income
level (dichotomized into O=more than one Brazilian
monthly minimum wage; 1=up to and including one
monthly minimum wage).

A set of functional assessment measures was used to
evaluate the degree of gait impairment, disability, and
the functional status of the patients with neurological
disorders. EDSS scores assessing patients' disabilities
were reclassified into three levels: O=scores from
0 (patients with normal neurological exam) to 3
(moderate disability but able to walk independently
and capable of working), designated as "functional
gait"; 1=scores from 4 (severely disabled, reduced
work capacity but walks independently and is self-
sufficient) to 6 (requires aid, human or orthosis,
to walk), termed "limited community ambulation";
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and 2=scores from 7 (restricted to wheelchair) to 9
(completely disabled), labeled "wheelchair”.

The original version of the OMDS, with a score range of 0
to 9, was adopted in this study. OMDS scores evaluating
motor dysfunction in relation to gait disturbance were
reclassified into three levels: O=functional gait, scoring
from 0 (normal gait and running) to 2 (abnormal gait,
staggering or spastic, still capable of running); 1=limited
community ambulation, scoring from 3 (abnormal gait,
unable to run) to 5 (needs bilateral support to walk);
and 2=needs a wheelchair to leave home, scoring from
6 (needs bilateral support to walk and can walk only 10
meters) to 9 (unable to walk, ambulation only possible
through the use of arms).

All clinical and sociodemographic data were obtained
from patient medical records, which were updated
during patient visits to CHLTV on the same day that
the M.ILN.l. and WHOQOL-BREF instruments were
applied. Functional capacity was assessed using the
EDSS and OMDS scores, which were determined by a
neurologist at CHTLV.

Statistical analysis

Continuous variables such as age, time since diagnosis,
income, and quality of life scores were primarily
analyzed as continuous measures, presented as means
and standard deviations. For descriptive purposes,
income was categorized according to Brazilian
minimum wage strata, and quality of life scores were
also categorized into tertiles (low, moderate, high)
based on their distribution. Categorical variables,
including sex, presence of HAM/TSP, and comorbidities,
were analyzed as proportions.
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Descriptive statistical analyses were conducted on both
continuous variables (central tendency, dispersion, and
position measures) and categorical variables (simple
frequency and percentage measures). The Shapiro-Wilk
test was used to assess normality across the WHOQOL-
BREF global and domain scores. The obtained scores
were subsequently compared across sociodemographic
variables, infection status, and levels of independent
movement using nonparametric testing: Mann-Whitney
for dichotomous categorical variables, and Kruskal-
Wallis for variables with three or more categories.
Nonparametric Dunn-Bonferroni post hoc correction
was applied to identify score differences among groups
for variables with three or more levels.

Multiple linear regression was employed to
examine the impact of depression and infection
status on variations in global QoL scores as well as
scores across physical, psychological, social, and
environmental domains.

The first multivariate model included depression
(0O=absent, 1=present), infection status (O=absent,
1=present and asymptomatic, 2=HAM/TSP), sex
(0=male, 1=female), and age (continuous variable
in years). Other sociodemographic variables were
excluded due to a lack of association under bivariate
analysis. In the second model, infection status
was treated as a dichotomous variable (0O=absent,
1=asymptomatic infection) to mitigate the impact of
HAM/TSP on average QoL score variation.

Multidimensional effects of HTLV-1 on well-being

Subgroup analyses were performed by stratifying
participants according to infection status and mobility
level; no formal interaction terms were included in the
regression models. There was no missing data for the
variables analyzed. No sampling weights or clustering
adjustments were required, as all eligible patients
attending the outpatient clinic during the study period
were included. Sensitivity analyses were conducted by
repeating the regression models excluding participants
with HAM/TSP, yielding similar results.

Results

Among the 171 individuals included in the
study, 145 (84.8%) were infected with HTLV-1;
91 (62.8%) were asymptomatic and 54 (37.2%)
had HAM/TSP; 26 individuals had no infection.
Participant age ranged from 18 to 87 years,
with a mean (SD) age of 45.9 (£15.3) years.
Some individuals declined participation; however,
reasons for non-participation were not systematically
recorded. Compared with the asymptomatic
and uninfected groups, the HAM/TSP group was
significantly older (p=0.002), with mean ages (SD)
of 51.3 (13.8), 43.9 (15.9), and 41.8 (13.3) years,
respectively. Although women predominated in
all three groups, no significant differences were
observed regarding the proportion of women with
different infection statuses (Table 1).

Rev. Psicol. Divers. Saude, Salvador, 2026;15:e6441
https://doi.org/10.17267/2317-3394rpds.2026.e6441 | ISSN: 2317-3394

y -


https://doi.org/10.17267/2317-3394rpds.2026.e6441

Multidimensional effects of HTLV-1 on well-being

All uninfected individuals had a maximum income of up to one minimum wage (p<0.001). The uninfected group
presented higher levels of education, with the majority having completed secondary education or higher (61.5%)
compared to the asymptomatic (44.0%) and HAM/TSP (31.5%) groups (p=0.05). No significant differences were
detected among the uninfected, asymptomatic, and HAM/TSP groups in terms of other sociodemographic
variables (Table 1).

Table 1
Sociodemographic characteristics of the 171 participants according to infection status (no infection, HTLV-1 asymptomatic and HAM/TSP), CHTLV, EBMSP, 2015

HTLV-1 Positive

Total HTLV-1 Negative
Variable Asympt. HAM/TSP
N (%) N (%) N (%) N (%)

18 - 39 years 65 (37.5) 15(57.7) 41 (45.1) 9(16.7)
40 - 59 years 75 (43.8) 8(30.8) 37 (38.5) 32(59.3)
260 years 31(18.8) 3(11.5) 16 (16.5) 14(24.1)
Male 34(19.3) 5(19.2) 17 (18.7) 12(22.2)
Female 137 (80.7) 21(80.8) 74 (81.3) 42 (77.8)
Single 52 (30.6) 11 (44.0) 22 (24.2) 19 (35.2)
Married/Living tog. 86 (49.1) 9(36.0) 54 (59.3) 22 (40.7)
Separated/Divorced 21(12.0) 4(16.0) 7(7.7) 10(18.5)
Widow/er 13(7.4) 1(4.0) 8(8.8) 3(5.6)
White 20(13.7) - 8(9.8) 12 (23.1)
Mixed race 80 (54.8) 7 (58.3) 49 (59.8) 24 (46.1)
Black 45 (30.8) 5(41.7) 24 (29.3) 16 (30.8)
Asian origin 1(0.7) - 1(1.2)
No response’ 25 (14.6) 14 (56.0) 9(36.0) 2(8.0)
0-7years 50 (29.6) 3(12.5) 29 (31.9) 18 (33.3)
8- 10years 46 (27.2) 5(20.8) 22 (24.2) 19 (35.2)
11 years or more 73 (43.2) 16 (66.7) 40 (44.0) 17 (31.5)
No response'’ 2(1.2) 2(1.1) - -
> 1 mMW 56 (32.7) - 30 (33.0) 26 (48.1)
<1 mMW 115(67.3) 26 (100.0) 61(67.0) 28(51.9)

mMW - monthly minimum wage; *years of schooling; #Fisher's exact test.
For the other comparisons, the chi-square test was used; 1 was not considered in the analysis.

The overall prevalence of major depression was 33.9% (58/171). Significant differences in prevalence were
observed (p=0.017) across different infection statuses: absence of HTLV-1 (19.2%), asymptomatic infection (29.7%),
and HAM/TSP (48.1%). Depression was more commonly observed among individuals with greater reductions in
functional capacity regardless of the scale administered (OMDS or EDSS). Although not statistically significant,
depression was more prevalent among women (37.2% vs. 20.6%) and elderly individuals (> 60 years: 48.4%) than
among those aged 18-39 years (33.8%) or 40-59 years (28.0%) (Table 2).
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Table 2
Prevalence of depression according to sociodemographic and clinical characteristics among uninfected, asymptomatic infected and HAM/TSP individuals

Depression
Variable
N (%)

Male 34 (19.9) 7 (20.6)

Female 137 (80.1) 51(37.2)
18 -39 years 65 (38.0) 22(33.8)
40 - 59 years 75 (43.9) 21 (28.0)
260 years 31(18.1) 15 (48.4)
Single 52 (30.6) 15 (28.8)
Married/Living together 85 (50.0) 31 (36.5)
Separated/Divorced 21 (12.4) 5(23.8)

Widow/er 12 (7.1) 7 (58.3)

> 1 mMW 56 (32.7) 16 (28.6)
<1 mMW 115(67.3) 42 (36.5)
0-7years 50 (29.6) 20 (40.0)
8- 10years 46 (27.2) 16 (34.8)
11 years or more 73 (43.2) 21 (36.8)
Uninfected 26 (15.2) 05(19.2)
Asymptomatic infected 91 (53.2) 27 (29.7)
HAM/TSP 54 (31.6) 26 (48.1)
Functional gait (scores 0 to 3) 130 (76.0) 37 (28.5)
Limited community ambulation (4 to 6) 36 (21.1) 19 (52.8)
Wheelchair (7 to 9) 5(2.9) 2 (40.0)
Functional gait (scores 0 to 2) 128 (74.9) 37 (28.9)
Limited community ambulation (3 to 5) 38 (22.2) 19 (32.8)
Needs wheelchair to leave home (6 to 9) 5(2.9) 2(40.0)

mMW - monthly minimum wage; EDDS - Expanded Disability Status Scale; OMDS - Osame’s Motor Disability Scale; *years of schooling;
'p value for the chi-square test for trend.
Other comparisons were performed via the chi-square test.

The obtained QoL scores are presented in table 3. We observed a significant decrease in average QoL scores in the
physical domain among individuals aged 60 years or older compared to the youngest group (p=0.001). However,
no significant differences were found in terms of sex, marital status, education, or income level. The presence
of a major depressive episode was significantly associated with lower average QoL scores across all domains,
particularly the physical health domain, in which the lowest average scores were observed (Table 3).

Bivariate analysis revealed the presence of HAM/TSP to be associated with lower overall QoL scores and lower
scores in the physical, psychological, and social relationship domains than in asymptomatic individuals (p<0.001).
Additionally, compared to uninfected individuals, asymptomatic patients presented lower QoL scores in the
physical health domain (p=0.039).
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Multidimensional effects of HTLV-1 on well-being

Compared with those in the functional gait group, individuals in the limited community ambulation group
demonstrated lower QoL scores in the physical, psychological, and social relation domains, irrespective of the
functional assessment scale used: EDSS (p<0.001) or OMDS (p<0.001). Although not statistically significant, patients
who required a wheelchair for ambulation had lower average QoL scores in the physical health domain. However,
their scores in the psychological and social relationships domains were higher than those of patients classified as
having limited community ambulation (both EDSS and OMDS scales).

Table 3
Median (quartile deviation) scores for global quality of life and physical, psychological, social relationships and environmental domain scores among 171 participants,
according to sociodemographic variables, infection status, depression and functional capacity scales

Quality of Life Domains

VELET [ Cases (%) Social

Physical health Psychological i . Environmental [[LE]]
relationship

Female 140 (80.5) 12.9(2.0) 13.3(2.7) 14.7 (2.0) 12.0 (2.0) " 14.0 (2.0)
Male 34 (19.5) 13.4(2.4) 14.7 (1.7) 14.0 (2.0) 12.5(1.3)2" 13.0(3.0)
18 - 39 years 65 (37.4) 13.7 (1.4) %3 14.0 (2.5) 14.7 (2.0) 12.0(1.2) 14.0 (2.0)
40 - 59 years 77 (44.3) 12.0 (2.6) 14.7 (2.0) 14.7 (2.0) 12.0(1.8) 14.0 (2.0)
>60 years 32(18.4) 12.0(2.8)* 11.3(3.0) 13.3(2.0) 12.0(2.5) 12.0(2.0)
Single 53 (30.6) 13.1(2.0) 13.3(2.3) 13.3(2.0) 12.0(1.3) 12.0(2.0)
Married/Living together 86 (49.7) 13.1 (2.0 14.3 (2.4) 14.7 (2.0) 12.5(1.8) 14.0 (3.0)
Separated/Divorced 21(12.1) 12.6 (2.4) 13.3(2.2) 14.7 (2.0) 12.0(1.6) 14.0 (2.0)
Widow/er 13(7.5) 12.0 (4.1) 11.3(3.7) 14.0 (2.5) 11.0 (2.4) 12.0 (2.0)
> 1 mMW 58 (33.3) 12.3(2.0) 14.0 (2.4) 14.7 (2.0) 12.5(2.0) 12.0 (2.0)
<1 mMW 116 (66.7) 13.1(2.3) 14.0 (2.3) 14.7 (2.0) 12.0(1.3) 14.0 (3.0)
0-7years 51(29.7) 12.0 (2.9) 13.3(3.0) 13.3(1.3) 11.0 (2.0) 12.0 (2.0)
8 - 10 years 46 (26.7) 12.9(2.0) 13.3(2.4) 15.3(2.0) 12.0(1.8) 13.0(1.0)
11 years or more 75 (43.6) 13.1(2.0) 14.0(2.3) 14.7 (2.0) 12.5(1.5) 14.0 (2.0)
Uninfected 26 (14.9) 14.6 (1.2) b1 13.6 (2.5) b2 16.0 (1.0) < 12.0(0.9) 14.0(1.5)
Asymptomatic infected 94 (54.0) 13.7 (1.5) &= 14.7 (2.0) b1 14.7 (2.0) 2 12.5(2.0) 14.0 (2.3) 3
HAM/TSP 54 (31.0) 10.6 (1.9) @< 12.3(2.8) @< 12.0 (2.0) @3 11.3(1.9) 12.0(2.0) 3
Functional gait 131 (75.7) 13.7 (2.0) @ 14.0 (2.3) " 14.7 (2.0) " 12.0(1.5) 14.0 (2.0) "
Limited community ambulation 37 (21.4) 10.9 (2.4) 12.0 (2.8) ™ 12.0 (2.7) 11.0(1.8) 12.0 (2.5) ™
Wheelchair 5(2.9) 9.7 (2.7) 13.3(4.8) 13.3(1.3) 14.5(2.8) 14.0 (4.0)
Functional gait 129 (74.6) 13.7(1.9) ¢ 14.0 (2.3) " 14.7 (2.0) ! 12.0(1.5) 14.0 (2.5)
Limited community ambulation 39 (22.5) 10.9 (2.6) 12.7 (3.0) 12.0 (2.7) " 11.5(1.8) 12.0(2.0)
Needs wheelchair to leave home 5(2.9) 9.7(2.7) 13.3(4.8) 13.3(1.3) 14.5(2.8) 14.0 (4.0)
Absent 115 (66.1) 15.3(1.7) 14.7 (1.5) ¢ 12.5(1.5) 14.0 (2.0) ¢ 13.7(1.7)¢
Present 59 (33.9) 10.7 (2.0) @ 12.0(2.7) 11.0 (1.3) @ 12.0 (3.0) 10.3(3.0) '

1 - Comparison between the 1st and 2nd line variables; 2 - Comparison between the 2nd and 3rd line variables;
3 - Comparison between the 2nd and 3rd line variables; a - 0.05 > p > 0.01; b - 0.01 > p > 0.001; c - < 0.001.
Mann-Whitney tests (2 categories) or Kruskal-Wallis tests (3 categories) were performed.
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Multidimensional effects of HTLV-1 on well-being

Multivariate analysis revealed that depression was negatively associated with all QoL domains, with the most
pronounced effect being observed in the psychological health domain. The presence of depression corresponded
to an average reduction of 3.58 points (95% Cl: -4.41 to -2.75) in this domain (Table 4).

With respect to the physical health domain, in addition to the presence of depression, when comparing uninfected
individuals to HTLV-1 infected patients (asymptomatic patients and patients to those with HAM/TSP), an average
decrease of 1.78 points in the QoL score (95% Cl: -2.58 to -0.97) was observed (p<0.001), even after adjusting for
depression, sex, age, and functional capacity. Similar reductions were also evidenced in the social relationship’s
domain, with an average decrease of 1.45 points (95% Cl: -2.45 to -0.46) in the QoL score (p<0.01) (Table 4).

When uninfected individuals and those with asymptomatic HTLV-1 infection were compared exclusively, depression
emerged as the most significant factor negatively impacting QolL, as reflected by lower scores across all domains
(Table 5). The presence of HTLV-1 infection was found to significantly reduce QoL by an average of 1.15 points in
the physical health domain (95% Cl: -2.25--0.05).

Table 4
Multivariate linear regression coefficients (8) and 95% confidence intervals (95% Cl) of the associations between depression and domains of quality of life (WHOQOL-bref)
adjusted for HTLV-1 infection status (asymptomatic and TSP/HAM), age, sex and functional capacity

QoL Domains (8 coefficients)

Variables Physical health Psychological Social relationship Environment
(adjusted r? = 0.364) (adjusted r? = 0.346) (adjusted r> =0.207) (adjusted r> =0.130)
Age (years) -2.33(-3.16 to -1.50)%** -3.58 (-4.41 to -2.75)%** -2.67 (-3.68 t0 -1.66)*** -1.73 (-2.48 to -0.99)***
Sex (Female) -0.45 (-0.99 to 0.10) -0.11 (-0.66 to 0.45) -1.07 (-0.78 to 0.57) -0.002 (-0.50 to 0.50)
HTLV asymptomatic/HAM-TSP -0.48 (-1.45 to 0.48) -0.54 (-1.52 to 0.44) 0.06 (-1.12 to 1.24) -0.81 (-1.67 to 0.05)
ODMS Scale (escore) -1.78 (-2.58 to -0.97)*** -0.41 (-1.23 to 0.42) -1.45 (-2.45 to -0.46)%* 0.07 (-0.67 to 0.80)
Escala OMDS (puntaje) -0.17 (-1.19 to 0.85) -0.43 (-1.46 to 0.60) 0.45 (-0.80 to 1.70) -0.35(-1.26 to 0.56)

**%p<0.001; **p<0.005.

Table 5
Multivariate linear regression coefficients (8) and 95% confidence intervals (95% Cl) of the associations between depression and domains of quality of life (WHOQOL-bref)
adjusted for HTLV-1 infection status (only asymptomatic individuals included), age and sex

QoL domains (B coefficients)

Variables Physical health Psychological Social relationship Environment
(adjusted r? = 0.364) (adjusted r? = 0.346) (adjusted r? =0.207) (adjusted r? =0.130)
Age (years) -2.00 Q (-3.04 to -0.10)*** -3.10 (-4.10 to -2.10)*** -2.67 (-3.68 to -1.66)*** -1.73 (-2.48 t0 -0.99)***
Sex (Female) -0.48 (-1.12 to 0.14) -0.01 (-0.64 to 0.61) -1.07 (-0.78 to 0.57) -0.002 (-0.50 to 0.50)
HTLV asymptomatic -0.62 (-1.80 to 0.55) -0.54 (-1.68 to 0.59) 0.06 (-1.12 to 1.24) -0.81 (-1.67 to 0.05)
HTLV asintomatico -1.15 (-2.25 to -0.05)*** -0.49 (-0.60 to 1.47) -1.04 (-2.37 t0 0.29) 0.07 (-0.67 to 0.80)

##%p<0.001;**p<0.005.
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Discussion

The present study describes lower QoL scores and
a greater incidence of depression among HTLV-
1-infected patients with HAM/TSP than among
asymptomatic or uninfected individuals. Moreover,
HAM/TSP scores were independently correlated
with reduced QoL scores in the physical health and
social relationships domains, whereas depression
was significantly correlated with lower QoL across
all domains, which is consistent with previous
findings (A. V. Galvdo-Castro et al., 2012; Souza et
al., 2021). Notably, HTLV-1 infection in asymptomatic
patients was also linked to diminished QoL scores
in the physical health domain when compared to
uninfected individuals.

Aprogressive increase inthe prevalence of depression
was noted across infection classifications, from nearly
20% in uninfected individuals to nearly 50% among
patients with HAM/TSP. Given that an estimated 3.8%
of the population experiences depression, including
5% of adults and 5.7% of adults aged > 60 years
(WHO, 2025), our findings indicate a notably elevated
prevalence among uninfected individuals.

Compared with the estimated global rate of
depression in Brazil of 10.2% in 2019 (Melo et al.,
2023), the present results reveal a much higher
incidence of depression in the uninfected individuals
studied herein. Considering the association of this
mood disorder with lower QoL scores, our findings
suggest that the QoL scores reported by uninfected
individuals were indeed higher than expected in
comparison rates reported by a study population
composed of individuals who were not living with
people with HTLV-1. This unexpected finding could
be attributed to the composition of the uninfected
control group, which was mostly composed of family
members and caregivers, who are burdened with
caregiving demands, leading to heightened stress
levels and potential impacts on personal well-being
associated with providing care to patients with
chronicillnesses (Haroen et al., 2025).

Multidimensional effects of HTLV-1 on well-being

In addition, the presence of HTLV-1 infection in
asymptomatic patients was associated with lower
QoL scores in the physical health domain than
in uninfected individuals, even after adjusting
for depression, sex, and age. Notably, neither
asymptomatic nor uninfected individuals presented
motor dysfunction impairments with.

Although not statistically significant, the frequency of
depression was approximately one and a half times
greater in asymptomatic infected patients than in
uninfected controls. This difference became more
pronounced in individuals with HAM/TSP than in
asymptomatic individuals (A. V. Galvao-Castro et al.,
2012; Souza et al., 2021). Elevated rates of depression
are commonly observed in individuals coping with
physical and chronic illnesses. The presence of a
chronic illness without a clear prognosis manifests
uncertainty about the future, leading individuals
to experience a spectrum of emotions, mood
fluctuations, and anxiety regarding their health
outlooks (Skojec et al., 2025).

In this study, depression was significantly negatively
correlated with QoL scores across all domains
assessed, exerting a more pronounced impact than
HTLV-1 infection itself, which is consistent with
previous findings (A. V. Galvao-Castro et al., 2012;
Souza et al., 2021). Moreover, outpatient studies have
shown that patients with depression present lower
QoL thanindividuals with hypertension, diabetes, and
heart disease (Tusa et al., 2023). Further research has
indicated that the detrimental effects of depression
on QoL and social functioning can be up to 23 times
more severe than those caused by physical illnesses
(Cruz et al., 2010; Lépine & Briley, 2011).

The presence of HAM/TSP was linked to lower QoL
scores in the physical health and social relationship
domains, corroborating previous research (A. V.
Galvdo-Castro et al., 2012). The loss of independence
and autonomy resulting from HAM/TSP imposes
significant social disadvantages that affect work
activities, social interactions, and urban mobility,
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particularly among younger individuals (Boa-Sorte
et al., 2015). The sensory motor impairments and
autonomic dysfunction induced by HAM/TSP can
have profound implications on independence and
autonomy, significantly impacting daily activities, such
as self-care, mobility, community interactions, leisure,
and employment (Coutinho et al., 2011; Shublag et
al., 2011). Moreover, the disease is associated with
social stigma (Shublag et al., 2011), similarly to stigma
resulting from sexually transmitted diseases (Stahlman
et al., 2017). Evidence indicates that sexual contact is
the primary mode of transmission in Salvador, Brazil
(Coutinho et al., 2011), potentially contributing to
increased social isolation and reduced participation
in community activities. Furthermore, the potential
impairment of cognitive function may also contribute
to a decline in QoL among individuals living with HTLV-
1 (Paula et al., 2021; Gascon et al., 2019).

Although not statistically significant, patients who
depend on a wheelchair for ambulation presented
higher average QoL scores in the psychological
health and social relationships domains than those
classified as having limited community ambulation.
Previous studies have reported lower QoL scores
among patients with chronic spinal cord disease. The
negative impact of impaired mobility on functioning,
particularly in social domains described by the
International Classification of Functioning, Disability
and Health (WHO, 2001), may reduce QoL. Mobility,
broadly defined as the ability to move oneself within
community environments via various means, such
as walking, assistive devices, or transportation, has
been shown to have a direct effect on QoL in older
adults (Ahmed et al., 2014). Prescribing a wheelchair
for individuals with more severe mobility limitations
is essential to facilitating social participation (Burrola-
Mendez et al., 2023).

Multidimensional effects of HTLV-1 on well-being

Our study revealed reductionsin QoL in asymptomatic
individuals living with HTLV-1 compared to uninfected
individuals, highlighting the psychosocial impact
of this disease throughout the course of infection.
However, it is important to consider that individuals
who are diagnosed with a disease with unpredictable
progression and the possibility of future myelopathy
may experience anxiety and, consequently, a reduced
perception of QoL (Carod-Artal, 2018).

The limitations of this study include its design, as a
cross-sectional analysis is subject to certain inherent
limitations with respecttotheinterpretation of results.
The extent to which a patient’s QoL differs before and
after symptom manifestation and becomes altered
over time can only be determined in the context of
a longitudinal investigation. Therefore, a prospective
trial would be recommended as a future study.

Moreover, the present uninfected group was primarily
composed of relatives and caregivers of HTLV-1-
infected individuals, particularly those with HAM/
TSP. Even without assuming kinship, it is plausible
that a significant number of uninfected individuals
live together with the infected patients studied
herein. This could result in either an overestimation
(an exaggerated perception of one's own QoL since
the infected individual is in a worse condition) or,
more likely, an underestimation (an individual may
experience more suffering by living with an infected
patient) of an uninfected individual's perceived QoL.
Another limitation of this study is the use of the original
version of the OMDS. While this version is suitable for
assessing motor limitations in the early and moderate
stages of HAM/TSP, it offers less sensitivity for
distinguishing more advanced stages of the disease.
Nevertheless, this choice was deliberate, given its
simplicity, broader applicability in population-based
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studies, and relevance for correlating with QoL and
depression variables, particularly in individuals with
milder motor impairments. Future research may
benefit from adopting the expanded version (0 to
13) to better evaluate functional progression in more
severe stages.

This study demonstrated that HTLV-1 infection
negatively affects the QoL of asymptomatic HTLV-
1-infected individuals, particularly in the physical
domain. Additionally, patients with HAM/TSP were
found to exhibit a greater prevalence of depression
than asymptomaticindividuals. These findings further
underscore the necessity for in-depth studies to
better understand the role of HTLV-1 asymptomatic
infection in QoL. Moreover, we recommend that
institutional psychosocial support be provided to
patients infected with HTLV-1 as a form of non-
pharmacological therapeutic intervention.
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