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ABSTRACT

Background: Infection with the human T-lymphotropic virus type 1 (HTLV-1) affects an estimated 10–15 million people worldwide. 
However, knowledge of the impact of HTLV-1 infection on work ability is lacking. This study aimed to measure the frequency and identify 
factors associated with poor work ability in patients living with HTLV-1. 

Methods: This cross-sectional study included 207 individuals infected with HTLV-1 who attended the University Hospital in Salvador, 
Bahia, Brazil. HTLV-1 antibodies were detected in the participants’ blood by enzyme-linked immunosorbent assay (ELISA) and confirmed 
by western blotting. Participants answered a questionnaire on sociodemographic data, personal habits, clinical data, health-related quality 
of life, and work ability, evaluated using the work ability index questionnaire. A Poisson regression model with a robust variance estimate 
was used to identify the factors associated with the prevalence of poor work ability.

Results: Patients mean age was 55.2, ranging from 19 to 84 years, 73.0% were females, 100% had monthly family income less than 
US$ 394, and 33.8% presented HTLV-1 associated myelopathy/tropical spastic paraparesis (HAM/TSP). No individual was classified as 
having excellent work ability. Poor work ability prevalence was strongly associated (prevalence ratio; 95% confidence interval [CI]) with 
sedentarism (1.30; 1.03–1.65), neurological symptoms (1.25; 1.02–1.52), and low physical (0.95; 0.94–0.96) and mental (0.98; 0.97–0.99) 
component summaries of health-related quality of life.

Conclusions: Poor work ability among people living with HTLV-1 is associated with sedentarism, neurologic symptoms, and low health-
related quality of life.
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INTRODUCTION

Human T-lymphotropic virus type 1 (HTLV-1) is a type C 
retrovirus that was first isolated and identified from a patient with 
cutaneous T-cell malignancy in 19801.  It is transmitted through 
breastfeeding, sexual contact, blood transfusion, and sharing 
syringes and needles2. 

The prevalence of HTLV-1 infection is poorly known; however, 
it is estimated that it affects 10–15 million people worldwide3. 

Clusters of high prevalence were found in nearby areas with 
negligible prevalence. HTLV-1 infection is endemic in southwestern 
Japan, sub-Saharan Africa, South America, and the Caribbean 
area, with foci in the Middle East and Australo-Melanesia4. HTLV-1 
infection is frequent in Brazil5, in the State of Bahia6, particularly 
in its capital, Salvador city, with an estimated prevalence of 1.8%7. 

Most people (approximately 95%) infected with HTLV-1 remain 
asymptomatic8. Individuals with HTLV-1 have a 57% greater risk of 
death due to any cause than those HTLV-1-negative individuals. 

https://mobile.twitter.com/rsbmt2
https://www.facebook.com/rsbmtoficial/
https://www.instagram.com/rsbmt.oficial/
mailto:lkusterer@gmail.com
https://orcid.org/0000-0002-1528-7791
https://orcid.org/0000-0002-0969-0170
https://orcid.org/0000-0002-2171-8535
https://orcid.org/0000-0003-1586-7750
https://orcid.org/0000-0003-4403-3659
https://orcid.org/0000-0002-4673-6991
https://orcid.org/0000-0003-3736-0002


2 www.scielo.br/rsbmt  I  www.rsbmt.org.br

Costa DA et al. | Work ability in people living with HTLV-1

HTLV-1 is associated with increased odds of seborrheic dermatitis 
and Sjogren’s syndrome and a lower relative risk of gastric cancer9. 
HTLV-1 can cause two severe diseases, adult T-cell leukemia/
lymphoma (ATLL) and HTLV-1-associated myelopathy/tropical 
spastic paraparesis (HAM/TSP). It is estimated that 0.25–3% of 
people infected with HTLV-1 will develop HAM/TSP during their 
lifetime. HAM/TSP mainly occurs in adulthood. HAM/TSP has an 
insidious onset that progressively evolves to neurological features, 
such as spasticity or hyperreflexia of the lower extremities, lower 
extremity muscle weakness, and urinary bladder disturbances. 
Approximately 50% of cases present with sensory disturbances 
and low back pain. HAM/TSP can be associated with other HTLV-1 
associated symptoms like uveitis, myositis, and infective dermatitis10. 
Patients with HAM/TSP have difficulty performing daily routine 
activities, particularly because of a disturbed gait that compromises 
physical, emotional, and social aspects, impairing their quality of 
life11. Patients with HIV-HTLV-1 coinfection or HTLV-1 infection 
report more difficulty performing daily activities than those with 
exclusive infection with human immunodeficiency virus (HIV)12. 

The work ability index (WAI) questionnaire is an instrument 
that evaluates workers’ perception of work demands and the 
environment, work organization, work community, promotion 
of workers’ health and functional capacity, and promotion of 
professional competence. Good work ability means high-quality 
work, enjoyment of staying in one’s job, and the expectation of a 
meaningful retirement13. 

Therefore, this study aimed to measure the frequency and identify 
factors associated with work ability in patients living with HTLV-1. 

METHODS

Study design and study population

This cross-sectional study was conducted from February 2018 
to December 2019 at the University Hospital, Federal University of 
Bahia, Brazil. This study is part of broader research that investigates 
other health aspects of people with HTLV-114. The target population 
comprised 209 individuals aged 18 years or older who were invited 
to participate in the study. Severe cognitive deficits that prevented 
the elicitation of reliable information in the interview were an 
exclusion criterion.  There were only two refusals, resulting in a 
final study population of 207 individuals.

Data collection instruments and procedures 

Participants were interviewed by a member of the research 
team after the medical consultation in a quiet room, keeping 
the patient’s privacy. Information about sociodemographic 
characteristics (age, race, schooling, civil status, number of children, 
and monthly family income – coded as < 1 Brazilian minimum wage 
and 1–2 Brazilian minimal wage. One Brazilian minimal wage was 
equivalent to US$ 197 by the time of the study) personal habits 
(smoking, drinking, and sedentarism), health-related quality of 
life, clinical data (comorbidities and HTLV-1 symptoms), and work 
ability were collected using structured questionnaires. 

Work ability was used as the dependent variable. Work ability 
was evaluated using the WAI questionnaire. WAI is a summary 
measure of seven dimensions (range 7–49): 1 -current work ability 
compared with the lifetime best, 2 - work ability in relation to the 
demands of the job, 3 - number of current diseases diagnosed 
by a physician, 4 - estimated work impairment due to diseases, 

5 - sick leave, 6 - self-prognosis of work ability 2 years from now, 
and 7 - mental resources. The total score was classified into four 
work ability categories: poor (7–27 points), moderate (28–36 
points), good (37–43 points), and excellent (44–49 points). For 
the purposes of this study, the four possible subgroups of WAI 
were categorized as poor versus others15. The WAI questionnaire 
was validated in a Brazilian population and showed satisfactory 
psychometric properties16.

Neurologic evaluation was performed on all 207 individuals at 
the University Hospital, according to the World Health Organization 
criteria17. Seventy (33.8%) of the 207 individuals in the study presented 
neurological symptoms; all of them presented weakness and spasticity 
of one or both legs, compatible with HAM/TSP. Other diagnostics 
were 44 lumbar pain, 33 neurogenic bladder, 28 hyperreflexia, 11 
polyneuropathy, and 5 erectile dysfunction (Figure 1).

Health-related quality of life was evaluated using the 36-Item 
Short-Form Health Survey version 2 (SF-36v2) questionnaire. This 
instrument comprises 36 items that generate eight domains: 
physical functioning, physical role, bodily pain, general health, 
vitality, social functioning, emotional role, and mental health. Two 
summary measures can be calculated from these domains: physical 
and mental component summaries. The psychometric properties 
of the SF-36v2 have been validated in a Brazilian population18. PRO 
CoRE software, version 1.4 (Optum Inc., Johnston, RI, USA), was 
used to score the survey. The normalized scores have a mean of 
50 and a standard deviation of 10, a transformation that enables 
better comparisons among domains. A commercial license (license 
number QM025905) granted permission for using the SF-36v2. 

Laboratory examinations

HTLV-1 antibodies were detected in the blood of the 
participants by enzyme-linked immunosorbent assay (ELISA) 
and confirmed by western blotting at the Infectology Research 
Laboratory, University Hospital, Federal University of Bahia.

Statistical data analysis

Differences between subgroups of continuous variables 
were compared using Student's t-test. Differences between 
subgroups of categorical variables were compared using Pearson's  
chi-square test. Variables with a P-value < 0.20 in bivariate analysis 
were selected for composing a Poisson regression model with 
robust variance estimators that had work ability as the dependent 
variable19-21. Cronbach’s alpha coefficient was used to evaluate the 
internal consistency of the SF-36v2 and WAI instruments; values 
above 0.70 were considered acceptable22-23. 

Ethical aspects

The research protocol was approved by the research 
ethics committee of the Federal University of Bahia (opinion 
number:30762714.4.0000.5577). All the participants provided 
written informed consent.  

RESULTS

The mean age was 55.2, ranging from 19 to 84 years, 73.0% 
were females, 100% had a monthly family income less than  
US$ 394, and 33.8% presented HAM/TSP. The work ability of 207 
individuals with HTLV-1 was poor in 54.1% (n = 112), moderate 
in 37.7% (n = 78), and good in 8.2% (n = 17). No individual was 
classified as having excellent work ability. The alpha coefficient 
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207 Individuals with HTLV-1 Diagnosed by 
ELISA in blood and confirmed  

by Western Blot.

70 Individuals diagnosed with HTLV-1, and weakness 
and spasticity of one or both legs. 

Neurologic problems: 
70 - HAM/TSP; 
44 - lumbar pain with radiation to the legs; 
33 - neurogenic bladder; 
28 - hyperreflexia;  
11 - polyneuropathy; 
 5 - paresthesia; and 
  5 - erectile disfunction. 

137 individuals diagnosed with HTLV-1 but 
no neurologic problems 

Neurologic evaluation 

FIGURE 1: Study population flowchart.

of the WAI questionnaire was 0.84, indicating a high internal 
consistency.

The poor work ability prevalence rate was significantly higher 
(P < 0.20) among individuals who had children, had schooling 
< 8 years, civil status other than stable relation, who did not 
referred alcohol consumption, sedentary status, comorbidities, 
and neurological symptoms (Table1).

Bivariate analyses showed that individuals with poor work 
ability presented systematically lower (P < 0.001) SF-36 domain 
scores and physical and mental component summaries of  
health-related quality of life and were significantly older  
(P < 0.042) than those with moderate or good work ability (Table 2).

The Poisson regression model estimated that adjusted 
prevalence rates (PR) of poor work ability were 30% higher 
among sedentary individuals (PR = 1.30; 95% confidence interval 
[CI]: 1.03–1.65) and 25% higher among those with neurological 
symptoms (PR = 1.25; 95% CI: 1.02–1.52). The mean level of the 
physical component summary of the health-related quality of life 
was 5% lower (PR = 0.95; 95% CI: 0.94–0.96), and the mean level 
of the mental component summary was 2% lower (PR = 0.98; 95%  
CI: 0.97–0.99) among individuals with poor work ability compared 
with those with moderate or good work ability. The alpha 

coefficients of the eight domains of the SF36v2 questionnaire varied 
from 0.75 to 0.95, revealing high internal consistency (Table 3).

DISCUSSION

Poor work ability was common in the study population (54.1%). In 
addition, poor work ability is associated with an increased risk of sickness 
absence24, early retirement25, and higher mortality in older age26.

This study among people living with HTLV-1 found that 
poor work ability was associated with sedentarism, neurologic 
symptoms, and low health-related quality of life in both the 
physical and mental components.

Multivariate analysis estimated that the adjusted prevalence of 
poor work ability was 30% higher among individuals with a sedentary 
lifestyle and 25% higher among those presenting with neurologic 
symptoms. People infected with HTLV-1, who already present with 
neurological symptoms, are expected to have impaired work ability. 
Patients with HAM/TSP usually have impaired gait, dependence 
on daily activities, and a poor quality of life due to intense muscle 
weakness27. The same reasoning applies to the relationship 
between sedentarism and poor work ability28. Unfortunately, this 
study did not collect information on the temporal sequence of the 
relationship between these independent variables (sedentarism 
and neurologic symptoms) and outcomes (work ability).
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TABLE 1: Work ability according to characteristics of 207 individuals with HTLV-1, Salvador, Brazil, 2018-2019.

Work ability
PR 95% CI P–value

Characteristic
Poor Moderate/good

(n = 112) (n = 95)
n % n %

Sex
Male 31 55.4 25 44.6 1.03 0.78–1.36 0.826
Female 81 53.4 70 46.6

Race
White         10 58.8 7 41.2 1.10 0.72–1.67 0.683
Other 102 53.7 88 46.3

Children
No 11 39.3 17 60.7 0.70 0.43–1.12 0.090
Yes 101 56.4 78 43.6

Schooling
< 8 years 80 61.1 51 38.9 1.45 1.08–1.95 0.008
≥ 8 years 32 42.1 44 57.9

Civil status
Other 66 58.9 46 41.1 1.22 0.94–1.58 0.131
Stable relation 46 48.4 49 51.6

Monthly family income
< 1 MW 36 55.4 29 44.6 1.04 0.79–1.35 0.803
1 to 2 MW 76 53.5 66 46.5

Smoking
Yes 11 68.8 5 31.2 1.30 0.91–1.86 0.222
No 101 52.9 90 47.1

Drinking
Yes 22 42.3 30 57.7 0.73 0.52–1.03 0.049
No 90 58.1 65 41.9

Comorbidities
Yes 97 59.1 67 40.9 1.70 1.11–2.60 0.005
No 15 34.9 28 65.1

Sedentary
Yes 79 57.7 58 42.3 1.22 0.92–1.63 0.151
No 33 47.1 37 52.9

Neurological symptoms
Yes 55 78.6 15 21.4 1.89 1.50–2.38 < 0.001
No 57 41.6 80 58.4

*Fisher test; MW: Brazilian minimal wage (approx. 197.39 US$/month).

TABLE 2:  Work ability according to SF-36 health-related quality of life domains (mean [SD], in %) and age (mean [SD], in years) of 207 individuals with HTLV-1, 
Salvador, Brazil, 2018-2019. 

Variable Cronbach alpha

Work ability

P-valuePoor Moderate/good

(n = 112) (n = 95)

Physical Functioning 0.95 33.1 (10.9) 50.9 (8.9) < 0.001

Role Physical 0.95 29.1 (10.4) 48.4 (12.9) < 0.001

Bodily Pain 0.78 34.6 (11.2) 47.5 (11.1) < 0.001

General Health 0.77 36.2 (10.0) 50.2 (8.9) < 0.001

Vitality 0.82 41.6 (12.7) 56.2 (10.0) < 0.001

Social Functioning 0.75 38.3 (14.3) 52.9 (8.9) < 0.001

Role Emotional 0.94 32.8 (16.6) 49.0 (13.6) < 0.001

Mental Health 0.84 39.1 (15.5) 51.6 (10.3) < 0.001

Physical Component Summary – 32.7 (9.7) 49.1 (9.8) < 0.001

Mental Component Summary – 40.3 (16.6) 52.5 (10.7) < 0.001

Age – 56.8 (12.4) 53.3 (12.4) 0.042

Costa DA et al. | Work ability in people living with HTLV-1
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TABLE 3: Results of Poisson regression having the prevalence ratio of low work ability as the dependent variable among 207 individuals with HTLV-1, Salvador, Brazil, 
2018-2019.

Predictors (referent) PR 95% CI P-value

Children (Yes) 0.91 0.66–1.26 0.571

Schooling (≥ 8 years) 1.05 0.84-–1.31 0.696

Civil status (Stable relation) 1.07 0.87–1.31 0.502

Drinking (No) 1.12 0.86–1.46 0.392

Comorbidities (No) 0.98 0.69–1.35 0.845

Age (Years) 1.01 1.00–1.02 0.061

Sedentary (No) 1.30 1.03–1.65 0.030

Neurological symptoms (No) 1.25 1.02–1.52 0.028

Physical Component Summary (%) 0.95 0.94-–0.96 < 0.001

Mental Component Summary (%) 0.98 0.97–0.99 < 0.001

PR: adjusted prevalence ratio.

HTLV-1 infection has been associated with several diseases. 
Fortunately, only a few of these are fatal, such as leukemia. However, 
this disease is rare and has a relatively low impact on the community 
mortality rates9. The results of this study raise awareness of the 
poorly recognized burden of HTLV-1 infection on the morbidity 
caused by neurologic symptoms and its impact on work ability.

Individuals with poor work ability had a lower health-related 
quality of life than those with moderate or good work ability. The 
differences found in the bivariate analyses were confirmed in the 
multivariate analyses, which estimated a 5% lower physical and a 
2% lower mental component summary for patients with poor work 
ability after adjusting for relevant variables. The complex construct 
of the WAI questionnaire has many points of convergence with that 
of the SF36v229 since both deal with physical and mental demands. 
Therefore, the WAI score is expected to be strongly associated with 
SF36v2 dimensions and component summaries30,31. For example, the 
progressive and disabling gait disturbances of patients with HTLV-1 
may impair physical, emotional, social, and mental aspects that, 
in turn, may modify the health-related quality of life perception11.

The magnitude of the differences in physical and mental 
component summaries according to work ability can be analyzed 
from the perspective of the minimal clinically important difference 
(MCID)32. The concept of MCID evolved to minimal important 
difference, defined as “the smallest difference in score in the 
domain of interest that patients perceive as important, either 
beneficial or harmful, and that would lead the clinician to consider 
a change in the patient’s management33.”

The MCID for physical component summary varied in 
studies, including patients with moderate to severe psoriasis  
(2.5 points)34, undergoing lumbar spine surgeries (4.11–5.2135; and 
4.93)36, and surgical (7.83) and non-surgical (2.15) patients with 
spinal deformities37. The MDIC for mental component summary 
was 2.5 points in a study of patients with moderate to severe 
psoriasis34. Roughly half of all patients treated for hepatitis C fail 
to achieve clinically important improvements in physical and 
mental component summaries38. However, the MCID is not an 
immutable characteristic and may vary by population and context39. 

Concerning patients’ quality of life scores, the MCID for group-level 
is necessarily smaller than those for individual patient-level40. We 
are unaware of a study that determined the MCID for the work 
ability index among patients with non-alcoholic fatty liver disease 
(NAFLD), similar to our study population. 

The high frequency (54.1%) of poor work ability among patients 
with NAFLD and the nature of the factors associated with poor 
work ability suggest the need to implement strategies to provide 
adequate health care among people living with HTLV-1.

One important limitation of this preliminary cross-sectional 
study is the lack of information about the temporal sequence 
of neurological symptoms and sedentarism related to the 
investigated outcomes and poor work ability. However, to the best 
of our knowledge, this is the first study to evaluate work ability and 
associated factors among people living with HTLV-1. 

The frequency of poor work ability among people living with 
HTLV-1 was high and was associated with sedentarism, neurologic 
symptoms, and low health-related quality of life.

REFERENCES
1.	 Bangham CR. HTLV-1 infections. J Clin Pathol. 2000;53(8):581-6. 

2.	 Verdonck K, González E, Van Dooren S, Vandamme AM, Vanham G, 
Gotuzzo E. Human T-lymphotropic virus 1: recent knowledge about 
an ancient infection. Lancet Infect Dis. 2007;7(4):266-81. 

3.	 Soriano V. HTLV-1 infection still a neglected disease. AIDS 
Rev. 2018;20(3):175.

4.	 Gessain A, Cassar O. Epidemiological aspects and world distribution 
of HTLV-1 Infection. Front Microbiol. 2012;3:388. 

5.	 Vieira BA, Bidinotto AB, Dartora WJ, Pedrotti LG, Oliveira  VM, 
Wendland EM. Prevalence of human T-lymphotropic virus type 1 and 
2 (HTLV-1/-2) infection in pregnant women in Brazil: a systematic 
review and meta-analysis. Sci Rep. 2021;11(1):15367. 

6.	 Pereira FM, Almeida MDCC, Santos FLN, Carreiro RP, Regis-Silva CG, 
Galvão-Castro B, et al. Evidence of new endemic clusters of human 
T-cell leukemia virus (HTLV) infection in Bahia, Brazil. Front Microbiol. 
2019;14;10:1002. 

Rev Soc Bras Med Trop | on line | Vol.:55 | (e0111-2021) | 2022



6 www.scielo.br/rsbmt  I  www.rsbmt.org.br

7.	 Dourado I, Alcantara LCJ, Barreto ML, da Gloria Teixeira M, Galvão-
Castro B. HTLV-I in the general population of Salvador, Brazil: a city 
with African ethnic and sociodemographic characteristics. J Acquir 
Immune Defic Syndr. 2003;34(5):527-31.

8.	 Rosadas C, Brites C, Arakaki-Sanchez D, Casseb J, Ishak R. Brazilian 
protocol for sexually transmitted infections 2020: human T cell 
lymphotropicvirus (HTLV) infection. Rev Soc Bras Med Trop. 
2021;17;54(suppl 1):e2020605.

9.	 Schierhout G, McGregor S, Gessain A, Einsiedel L, Martinello M, 
Kaldor J. Association between HTLV-1 infection and adverse health 
outcomes: a systematic review and meta-analysis of epidemiological 
studies. Lancet Infect Dis. 2020;20(1):133-43. 

10.	 Gessain A, Mahieux R. Tropical spastic paraparesis and HTLV-1 
associated myelopathy: clinical, epidemiological, virological and 
therapeutic aspects. Rev Neurol (Paris). 2012;168(3):257-69.

11.	 Shublaq M, Orsini M, Puccioni-Sohler M. Implications of HAM/
TSP functional incapacity in the quality of life. Arq Neuropsiquiatr. 
2011;69(2-A):208-11. 

12.	 Marconi CSC, Lins-Kusterer L, Brites C, Gomes-Neto M. Comparison 
of functioning and health-related quality of life among patients with 
HTLV-1, HIV, and HIV-HTLV-1-coinfection. Rev Soc Bras Med Trop. 
2021;54:e0759-e2020. 

13.	 Tuomi K, Huuhtanen P, Nykyri E, Ilmarinen J. Promotion of work 
ability, the quality of work and retirement. Occup Med (Lond). 
2001;51(5):318-24. 

14.	 Falcão GGVSC, Sarmento VA, Dutra BS, Russoni B, Oliveira LS, Costa 
DA, et al. Oral health and quality of life of people living with human 
T-cell leukemia virus-1 in Salvador, Brazil: a cross-sectional study. 
Clin Oral Investig. 2022;26(3):2565-73. Available from: https://doi.
org/10.1007/s00784-021-04226-7

15.	 Tuomi K, Ilmarinen J, Jahkola A, Katajarinne L, Tulkki A. Work ability 
index. 2nd revised ed. Helsinki: Finnish Institute of Occupational 
Health; 1998. Available: https://pt.scribd.com/doc/52853348/Work-
Abilty-Indeks-Book-Moch-Ahlan-Munajat-Fakultas-Teknik-dan-
Ilmu-Komputer-Teknik-Industri-Universitas-Komputer-Indonesia.

16.	 Martinez MC, Latorre MRDO, Fischer FM. Validity and reliability of the 
Brazilian version of the Work Ability Index questionnaire. Rev Saude 
Publica. 2009;43(3):525-32.

17.	 World Health Organization. Virus diseases: human T lymphotropic 
virus type I, HTLV-I = Maladies à virus: virus T-lymphotrope humain 
type I, HTLV-I. Wkly Epidemiol Rec. 1989;64:382-3. 

18.	 Lins-Kusterer L, Valdelamar J, Aguiar CVN, Menezes MS, Netto EM, 
Brites C. Validity and reliability of the 36-Item Short Form Health 
Survey questionnaire version 2 among people living with HIV in 
Brazil. Braz J Infect Dis. 2019;23(5):313-21.

19.	 Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-
sectional studies: an empirical comparison of models that directly 
estimate the prevalence ratio. BMC Med Res Methodol. 2003;3:21. 

20.	 Coutinho LMS, Scazufca M, Menezes PR. Methods for estimating 
prevalence ratios in cross-sectional studies.  Rev Saude Publica. 
2008;42(6):992-8. 

21.	 Hosmer DW, Lemeshow S, Sturdivant RX. Applied logistic regression. 
3rd. ed., New York: John Wiley & Sons, Inc.; 2013. 500 p.

22.	 Taber KS. The Use of Cronbach’s Alpha When Developing and 
Reporting Research Instruments in Science Education. Res Sci Educ. 
2018;48:1273-96.

23.	 Streiner DL. Starting at the beginning: an introduction to coefficient 
alpha and internal consistency. J Pers Assess 2003;80(1):99-103.

24.	 Burdorf A, Frings-Dresen MH, van Duivenbooden C, Elders LA. 
Development of a decision model to identify workers at risk of long-
term disability in the construction industry. Scand J Work Environ 
Health. 2005;31(Suppl 2):31-6. 

25.	 Jääskeläinen A, Kausto J, Seitsamo J, Ojajärvi A, Nygård CH, Arjas 
E, et al. Work ability index and perceived work ability as predictors 
of disability pension: a prospective study among Finnish municipal 
employees. Scand J Work Environ Health. 2016;42(6):490-9. 

26.	 von Bonsdorff MB, Seitsamo J, Ilmarinen J, Nygård CH, von Bonsdorff 
ME, Rantanen T. Work ability in midlife as a predictor of mortality and 
disability in later life: a 28-year prospective follow-up study. CMAJ. 
2011;183(4):E235-E242. 

27.	 Caiafa RC, Orsini M, Felicio LR, Puccioni-Sohler M. Muscular weakness 
represents the main limiting factor of walk, functional independence 
and quality of life of myelopathy patients associated to HTLV-1. Arq 
Neuropsiquiatr. 2016;74(4):280-6. 

28.	 van den Berg TI, Elders LA, de Zwart BC, Burdorf A. The effects of 
work-related and individual factors on the Work Ability Index: a 
systematic review. Occup Environ Med. 2009;66(4):211-20. 

29.	 Gould R, Ilmarinen J, Järvisalo J, Koskinen S (eds.). Dimensions of 
work ability. Results of the health 2000 survey. Vaasa: Finnish Centre 
for Pensions; 2008. 185 p. 

30.	 Abdolalizadeh M, Arastoo AA, Ghsemzadeh R, Montazeri A, Ahmad, 
K, Azizi A. The psychometric properties of an Iranian translation 
of the Work Ability Index (WAI) questionnaire. J Occup Rehabil. 
2012;22(3):401-8.

31.	 Martinez MC, Latorre MRDO. Health and work ability among office 
workers. Rev Saude Publica. 2006;40(5):851-8.

32.	 Jaeschke R, Singer J, Guyatt GH. Measurement of health status. 
Ascertaining the minimal clinically important difference. Control Clin 
Trials. 1989;10(4):407-15. 

33.	 Guyatt GH, Osoba D, Wu AW, Wyrwich KW, Norman GR; Clinical 
Significance Consensus Meeting Group. Methods to explain the 
clinical significance of health status measures. Mayo Clin Proc. 
2002;77(4):371-83. 

34.	 Strand V, Fiorentino D, Hu C, Day RM, Stevens RM, Papp KA. 
Improvements in patient-reported outcomes with apremilast, an 
oral phosphodiesterase 4 inhibitor, in the treatment of moderate 
to severe psoriasis: results from a phase IIb randomized, controlled 
study. Health Qual Life Outcomes. 2013;11:82. 

35.	 Carreon LY, Bratcher KR, Canan CE, Burke LO, Djurasovic M, Glassman 
SD. Differentiating minimum clinically important difference for 
primary and revision lumbar fusion surgeries. J Neurosurg Spine. 
2013;18(1):102-6. 

36.	 Copay AG, Glassman SD, Subach BR, Berven S, Schuler TC, Carreon 
LY. Minimum clinically important difference in lumbar spine surgery 
patients: a choice of methods using the Oswestry Disability Index, 
Medical Outcomes Study questionnaire Short Form 36, and pain 
scales. Spine J. 2008;8(6):968-74. 

37.	 Yuksel S, Ayhan S, Nabiyev V, Domingo-Sabat M, Vila-Casademunt A, 
Obeid I, et al. Minimum clinically important difference of the health-
related quality of life scales in adult spinal deformity calculated by 
latent class analysis: is it appropriate to use the same values for 
surgical and nonsurgical patients? Spine J. 2019;19(1):71-8. 

38.	 Ohlendorf V, Schäfer A, Christensen S, Heyne R, Naumann U, Link R, 
et al. Only partial improvement in health-related quality of life after 
treatment of chronic hepatitis C virus infection with direct acting 
antivirals in a real-world setting-results from the German Hepatitis 
C-Registry (DHC-R). J Viral Hepat. 2021;28(8):1206-18. 

39.	King MT. A point of minimal important difference (MID): a critique 
of terminology and methods. Expert Rev Pharmacoecon Outcomes 
Res. 2011;11(2):171-84. 

40.	 Yost KJ, Eton DT. Combining distribution- and anchor-based 
approaches to determine minimally important differences: the FACIT 
experience. Eval Health Prof. 2005;28(2):172-91.

Costa DA et al. | Work ability in people living with HTLV-1

OPEN
ACCESS

https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdolalizadeh M%5BAuthor%5D&cauthor=true&cauthor_uid=22438127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arastoo AA%5BAuthor%5D&cauthor=true&cauthor_uid=22438127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghsemzadeh R%5BAuthor%5D&cauthor=true&cauthor_uid=22438127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montazeri A%5BAuthor%5D&cauthor=true&cauthor_uid=22438127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmadi K%5BAuthor%5D&cauthor=true&cauthor_uid=22438127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmadi K%5BAuthor%5D&cauthor=true&cauthor_uid=22438127
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azizi A%5BAuthor%5D&cauthor=true&cauthor_uid=22438127
https://www.ncbi.nlm.nih.gov/pubmed/22438127
https://creativecommons.org/licenses/by/4.0/

