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Background & aims: The nutritional status of people with human T-lymphotropic virus (HTLV-1) infec-
tion has been poorly described because it involves a neglected disease. The few studies that have been
conducted mostly involve people with neurologic consequences and the possible clinical evolutions of
the disease. The aim of this study was to describe the nutritional status of patients with HTLV-1,
including those with associated myelopathy/tropical spastic paraparesis, and to evaluate food security
in these patients.
Methods: A retrospective observational study was conducted in people with HTLV-1 admitted to a
referral hospital. We collected data from 17 medical records, including anthropometric data (i.e., body
mass index, mid-upper arm circumference, triceps skinfold, and mid-arm muscle circumference), lab-
oratory test results (i.e., haemoglobin, haematocrit, albumin, globulin, iron fixation capacity, and iron),
the Subjective Global Assessment (SGA) method, and food security (Brazilian Food Insecurity Scale) data.
The data were analysed using the R-project software. To evaluate possible associations between the
outcomes and predictors (age at hospitalisation, food security, presence of children <18 years of age
living in the household, income, schooling, ANSG, BMI, difference between ideal weight and hospital-
isation, TSF, MUAC ICU days, hospitalisation outcome, rehospitalisation in the first year after discharge,
interval between readmissions, death, associated conditions, constipation upon admission), we used
KruskaleWallis, ManneWhitney, Fisher's exact, chi-square tests with continuity correction, and Spear-
man's correlation coefficient. Hypothesis tests were considered statistically significant when p � 0.05.
Results: The mean age of the patients was 57 (52e60) years. The patients were predominantly women
(59%) and had an income lower than the local minimum wage with at least 6 years of schooling (52.3%).
Only 18.2% of patients were eutrophic according to their BMI and 23.5% of patients were malnourished
based on the SGA method. Patients predominantly had food security (64.7%) and good intestinal func-
tions (64.7%) during their hospital stay.
Conclusion: Despite having a limited number of patients in this study, HTLV-1 patients admitted to
hospital are at high risk of malnutrition based on the scores from the SGA method.
© 2019 Published by Elsevier Ltd on behalf of European Society for Clinical Nutrition and Metabolism.
Bacelo).
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1. Introduction

Human T-lymphotropic virus (HTLV-1)-associated myelopathy/
tropical spastic paraparesis (HAM/TSP) is a progressive disease of
the central nervous system (CNS) [1] historically associated with
low quality of life [2]. There are a few studies about the nutritional
status of HTLV-1 patients; however, the assessment has generally
Nutrition and Metabolism.
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Classification Points

Food Safety 0

Light Insecurity 1-5

Moderate Insecurity 6-10

Serious Insecurity 11-15

Fig. 1. Brazilian Food Insecurity Scale method.
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been based on the body mass index (BMI) or the relationship be-
tween diet and intestinal function [2e4]. The Brazilian Ministry of
Health recommends dietary counselling only to reduce intestinal
constipation symptoms. However, the relationship between
neurological and nutritional problems (i.e., malnutrition) was not
evaluated or considered in the Brazilian Ministry of Health guide-
lines [3]. HAM/TSP patients with overweight, depression and
metabolic alterations reportedly requiremonitoring and nutritional
interventions because of the impact on the patient's daily quality of
life [2]. For several decades Brazil has developed public policy ac-
tions directed at public food and nutritional security (SAN). Poverty
and extreme poverty are strongly associated with food and nutri-
tional security, because in Brazil, as in many countries, the lack of
income and its unfair distribution are the main factor that prevent
individuals from having access to food, although there is no
shortage in food availability [5]. The aim of this study was to
describe the nutritional status and evaluate food security of hos-
pitalised patients with HTLV-1, including those with HAM/TSP.

2. Materials and methods

2.1. Study design

This is a retrospective study on a cohort of HTLV-1 hospitalised
patients performed at Evandro Chagas National Institute of infec-
tious Diseases (INI), Fundaç~ao Oswaldo Cruz, at Rio de Janeiro,
Brazil, from February 2012 to August 2013.

2.2. Eligibility and exclusion criteria

The inclusion criteria were adult (>18 years) HTLV-1 e infected
inpatients and the exclusion criteria were: patients who refused to
participate; death and hospital discharge within the first 24 h;
missing anthropometric or clinical data; inability to answer or sign
the research protocols questionnaire; and homeless patients.

2.3. Socio-demographic characteristics

The socio-demographic characteristics (sex, age, education,
monthly income, having any dependents under the age of 18 years
old) of individuals with HTLV-1 was described only for characteri-
sation of the sample.

2.4. Nutritional status

Anthropometric data [BMI, mid-upper arm circumference
(MUAC), triceps skinfold thickness (TSF), and mid-arm muscle
circumference (MAMC)], biochemical markers, and Subjective
Global Assessment (SGA) of nutritional status were used to assess
nutritional risk. BMI (normal range: 18.5e24.9 kg/m2) was classi-
fied according to criteria of the World Health Organization [6].
MUAC (normal range: 28.5e29.3 cm), TSF (normal range:
11.4e18.2 mm) and MAMC (normal range 21.0e27.8 cm), were
categorised according to Lohman (1988) [7].

Information on haematological markers, including blood count
using automated optical microscopy with a reference value (RV) of
11e18 g/dL for haemoglobin and 34e54% for haematocrit, were
collected. Chromatography technique was used to measure albu-
min (RV, 3.4e5.0 g/dL), total protein (RV, 6.4e8.2 g/dL), globulin
(RV, 2.5e4.0 g/dL), and iron fixation capacity (RV, -250-450 mcg/
dL).

The SGA method is an effective method for identification of the
at-risk patient [8]. Although anthropometric values are the tradi-
tional method used to assess nutritional risk, there is little
information or consensus onwhether patient with low BMI are also
at risk [9,10].

The SGA method [11] uses specific features of the history and
physical examination. The first and second features of the patient
history in SGA are weight loss in the previous 6 months before the
hospitalization and any change in the patient's usual dietary
pattern, respectively. Patients are classified first as having a normal
or abnormal dietary intake; the duration and degree of the
abnormal dietary intake are also noted. The third, fourth, and fifth
features of the history are the presence of significant gastrointes-
tinal symptoms, patient's functional capacity or energy, and
metabolic demands of the patient's disease state, respectively.

Food insecurity has been defined as limited or uncertain avail-
ability of nutritionally adequate and safe foods or limited or un-
certain ability to acquire acceptable foods in socially acceptable
ways [12]. However, food security is a limited value as an indicator
of individual food security [13], this Scale [14] has been associated
with various meanings over time. In this study, we evaluated food
security by combining the estimates of household food acquisition
and allocation behaviour. The questions in the food security ques-
tionnaire attempted to capture perceptions as well as past experi-
ence by the households [15].

The first study endpoint was nutrition status. Individuals were
not considered malnourished, at any time, if all the markers (i.e.,
anthropometric and laboratory) were within the RVs, as estab-
lished by the Food and Agriculture Organization (FAO) of the United
Nations [16]. Patients were considered to be malnourished, at any
time, if at least one of the markers was outside the RVs, as estab-
lished by FAO [16].

The patient's malnutrition status upon hospital admission was
further classified as: (a) global, using BMI, TSF, MUAC, and serum
biomarkers (total protein and albumin); (b) energy, based on BMI
and TSF; and (c) protein, according to MAMC and total protein and
albumin levels.

The second study endpoint was food security measured using
the Brazilian Food Insecurity Scale (Fig. 1), which was proposed and
validated for Brazil by Segall-Corrêa et al., in 2003 [17].

2.5. Ethical considerations

This study was conducted in accordance with the ethical stan-
dards outlined for research in humans. The patients had previously
been recruited and signed the informed consent for the study “Food
security, nutritional status and socioeconomic status of patients with
infectious diseases admitted to INI/Hospital.” The studywas approved
by the Institutional Ethics Committee (identification number CAE
0042.0.009.000e11).

2.6. Data analysis

Data were analysed using the R-project software, version 3.3.0.
[18]. KruskaleWallis, ManneWhitney, Fisher's exact, and chi-
square tests with continuity correction and Spearman's correla-
tion coefficient were used to evaluate possible associations be-
tween the outcomes (days of hospitalisation, intensive care unit e



Table 2
Outcome of hospitalisation in patients infected with HTLV-1-1.

Outcome HTLV-1 patients (n ¼ 17)

Intensive care, n (%)
No 16 (94.1)
Yes 1 (5.9)

Hospital ward, n (%)
Discharge 15 (88.2)
Death 2 (11.8)

Readmission, n (%)
No 13 (76.5)
Yes 4 (23.5)

n ¼ number of patients.
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ICU stay, intensive care unit e ICU time, outcome, hospital read-
mission, interval between hospitalisations, death, associated pa-
thology, and intestinal constipation) and predictors (age, food
security classification, income, schooling, SGA, BMI, difference be-
tween ideal and hospitalisation weight, TSF, and MUAC) [19]. Hy-
pothesis tests were considered statistically significant when
p � 0.05.

To evaluate the associations between the predictors (age at
hospitalisation, food security, presence of children <18 years of age
living in the household, income, schooling, ANSG, BMI, difference
between ideal weight and hospitalisation, TSF, MUAC ICU days,
hospitalisation outcome, rehospitalisation in the first year after
discharge, interval between readmissions, death, associated con-
ditions, constipation upon admission), we used the Fisher's exact,
chi-square with continuity correction, ManneWhitney, and
KruskaleWallis tests and Spearman's correlationwhere possible, as
appropriate. For the readjustment in 1-year outcome, the univari-
ate and multivariate logistic models were applied using the back-
ward algorithm to select variables. The significance level was set at
0.05 and the statistical package used was R version 3.3.0.

3. Results

Seventeen patients (total hospitalised patients with HTLV-1 in
the study period) were included in this study (Table 1). On the date
of hospital admission, the mean age of the patients was 57 (52e60)
years. The patients were predominantly women (58.8%), had an
income lower than the local minimum wage, had completed at
least 6 years of schooling (52.9%), and had good intestinal functions
during the hospitalisation period (64.7%). Food insecurity was
observed in 35.2% (n ¼ 6) patients.

Only 11.8% (n ¼ 2) of patients were eutrophic according to their
BMI, while 76.5% (n ¼ 13) of patients fell in the normal range ac-
cording to the SGA. All patients (n ¼ 3) who had HTLV-1 infection
for <10 years were eutrophic, and only one patient who died was
malnourished (Table 2). However, we did not find a relationship
between readmissions (n ¼ 4) and nutritional status (n ¼ 2/4 obese
and 1/4 undernourished) or food insecurity (n ¼ 3/4) (Table 3).

Overall, 35.3% (n ¼ 6) of patients were overweight according to
BMI and MUAC measurements. Although malnutrition occurred in
only 23.5% (n ¼ 4) and 17.7% (n ¼ 3) of patients based on SGA and
BMI, respectively, it appeared to be as common as food insecurity
based on TSF (29.4%; n ¼ 5), MUAC (35.3%; n ¼ 6) and MAMC
(29.4%; n ¼ 5) measurements. It is noteworthy that all patients had
low mean albumin [2.2 g/dL; standard deviation (SD), 1.7 g/dL] or
total protein (5.9 g/dL; SD, 2.5 g/dL) levels. No correlation was
identified between the predictors (age at admission, food security,
Table 1
Socio-demographic characteristics of individuals with human T-lymphotropic
virus infection.

Parameters HTLV-1 patients (n ¼ 17)

Sex, n (%)
Female 10 (58.8)

Age (years)
Mean (IQR) 57 (52e60)

Education, n (%)
Middle school 9 (52.9)
High school 7 (41.2)
Undergraduate 1 (5.9)

Monthly income
Median (IQR), US$ 330 (212e555)

Live with someone under the age of 18 years old, n (%)
No 8 (47.1)
Yes 9 (52.9)

n ¼ number of patients; IQR ¼ Interquartile range.
living with children aged <18 years, income, schooling, ASG, BMI,
difference between ideal weight and hospitalisation, MUAC, TSF,
and MAMC) and each of the outcomes (days of hospitalisation, ICU
hospitalisation, ICU days, hospitalisation outcome, 1-year rehospi-
talisation, interval between readmissions, and death or con-
stipation at admission) (Table 4).

4. Discussion

Based on our findings, we observed that in hospitalised patients
with HTLV-1 (a) obesity was as prevalent as malnutrition, (b) food
insecurity was present in the study group, and (c) no relationship
was found between malnutrition or food insecurity and death or
readmission. Although we had a small sample size of 17 patients,
this study was carried out in a national reference centre for HTLV-1,
where all the patients with confirmed diagnosis are monitored
individually with an evolution rate for symptomatology of 5%.

In studies conducted in other countries, impaired nutritional
status has been found in people with food insecurity. This new
paradox that links poverty, food insecurity, and malnutrition to
obesity exists because many people living in poverty, especially in
low-income countries, have high calorie intake from a low quality
diet which does not meet the requirements for optimal health [20].
In the present study, we observed evidence of the coexistence of
undernutrition, obesity, and food insecurity in the same cohort.
This is an important issue, because the different types of malnu-
trition will impact our ability to detect them, leading to a potential
underestimation of its prevalence depending on the concept/
method used to diagnose the state of malnutrition. Therefore,
diagnosis may be missed in a few patients. Malnutrition can be
underestimated in the obese population. In chronic infectious dis-
eases, such as HTLV-1 infection, the possibility of obesity coexisting
with micronutrient and protein deficiency is very high due to the
complications resulting from infectious diseases [21], not to
mention that one study suggested an association between obesity
and infection exists [22].

Malnutrition is often evaluated using different nutritional pa-
rameters, alongside anthropometric data, because these parame-
ters are considered important in determining the clinical
progression of organic changes [16]. The concept of SGA is derived
from the awareness that several diseases can affect nutritional
status in a variety of ways. The risks of complications or morbid
events associated with these diseases or nutritional statuses are
different for each malnutrition type [16].

BMI has been used in clinical practise and at research settings to
describe the nutritional status of the study cohort, and was adopted
by the Brazilian Ministry of Health [23,24] and World Health Or-
ganization [25] as an anthropometric index, since it is an easy
method of monitoring nutritional status. Anthropometry is a uni-
versal technique that requires only portable equipment, and its
application is inexpensive and non-invasive [26]. However, the



Table 3
Relationship between readmissions, nutritional status and food insecurity in hospitalised patients infected with HTLV-1.

No Yes Statistical test P value

Total 13 4
Age at admission Ranksum test 0.02
Median (IQR) 59 (57,61) 48.5 (44.2,52)

Minimum income Ranksum test 0.942
Median (IQR) 2.5 (2,4) 3 (2,4)

Education Fisher's exact test 1
Middle school 7 (53.9) 2 (50)
High school 5 (38,4) 2 (50)
Undergraduate 1 (7.7) 0 (0)

Food Insecurity Fisher's exact test 1
Mild 2 (15.4) 1 (25)
Moderate 2 (15.4) 1 (25)
Severe 9 (69.2) 2 (50)

<18 year old Fisher's exact test 0.082
No 8 (61.5) 0 (0)
Yes 5 (38.5) 4 (100)

Subjective Global Assessment Fisher's exact test 1
Undernutrition severe 1 (7.7) 0 (0)
Undernutrition mild and moderate 2 (15.4) 1 (25)
Normal 10 (76.9) 3 (75)

Body mass index Fisher's exact test 0.924
Undernutrition severe 1 (7.7) 0 (0)
Undernutrition mild and moderate 2 (15.3) 0 (0)
Normal 10 (77) 3 (100)

Mideupper-arm circumference Ranksum test 0.712
median (IQR) 24.5 (22,32) 30.6 (27.8,31.1)

Triceps skinfold Ranksum test 0.267
median (IQR) 11.5 (6.6,15) 16.5 (12.8,22)

Mid-arm muscle circumference Ranksum test 0.712
median (IQR) 20.7 (19.9,27.3) 22.8 (22.5,24.1)

Table 4
Measurements of nutritional status and Food Security of in hospitalised patients
with HTLV-1.

Parameters HTLV-1 patients (n ¼ 17)

Food security method, n (%)
Food security Severe 11 (64.7)
Food insecurity mild 3 (17.6)
Food insecurity moderate 3 (17.6)
Anthropometric characteristics
Subjective Global Assessment, n (%)
Normal 13 (76.5)
Undernutrition mild and moderate 3 (17.6)
Undernutrition severe 1 (5.9)
Body mass index, n (%)
Median (IQR), kg/m2 28.44 (14.8e39.1)
Mideupper-arm circumference
Median (IQR), cm 27.8 (22.8e31.6)
Triceps skinfold
Median (IQR), mm 11.8 (7.7e16.9)
Mid-arm muscle circumference
Median (IQR), cm 22.5 (20.4e25.9)

n ¼ number of patients; IQR ¼ Interquartile range.
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criteria for establishing the nutritional status established by the
Food and Drug Administration in 2013 [16] require the association
with other nutrition indicators to be assessed as well. BMI is not
similar to the SGA or other anthropometric measures in detecting
alterations in nutritional status. If the patients were evaluated
based on BMI alone, 17.7% of patients would be considered to have
malnutrition. However, the BMI proved very important for the
diagnosis of obesity and was well related to the mid-upper-arm
circumference.

Regardless of whether patients with HTLV-1 were diagnosed
with undernutrition, obesity, or food insecurity, we observed a
relationship between malnutrition and death or hospital read-
mission. There are several factors that may have influenced the
occurrence of death or readmission among HTLV-1 patients. The
current study group had a low level of schooling (primarily
fundamental) and an income below the local minimum wage.
Therefore, the combination of these factors may have negatively
influenced their nutritional status, regardless of food security.

We expected a negative correlation between nutritional status
and constipation because good dietary habits are related to good
nutritional status [27]; however, we did not find any correlation
between nutritional status and constipation in our study.
4.1. Limitations

Themain limitation of the study was the sample size. The lack of
data, due to the low incidence of the disease in the population and
low occurrence of evolution to symptomatology (only 5% of the
infected population), may have influenced the low hospitalisation
rate of patients with HTLV-1 (4.4% of total hospitalised patients
with infectious diseases in the study period). Few HTLV-1 epide-
miological studies have been conducted in the general population,
but the average prevalence of HTLV in Brazil in donor blood banks is
0.41% nationwide [28]. Although the infection is life-long and has
no cure to date [28], the prevalence of hospitalization secondary to
HTLV symptomatology is low and rarely described.

However, there was no relationship between malnutrition or
food insecurity and rehospitalisation or death, which suggests that
either malnutrition may not be the most relevant predictor in these
patients or that a greater period of nutritional monitoring during
the hospitalisations of these patient is required to verify this
correlation.
5. Conclusion

Obesity, undernutrition, and food insecurity were prevalent
among HTLV-1 patients, all of which are independent markers for
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increased mortality. Further research is needed to understand this
relationship and their role in adverse health outcomes.
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