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Abstract

Introduction: Leprosy is a neglected tropical disease, endemic in Brazil, with
aspects of vulnerability associated with the disease that are little explored in
the literature. Objective: Evaluating the sociodemographic, clinical and
nutritional profile, social participation and activity limitation, and risk
awareness of individuals with leprosy at a multidisciplinary leprosy outpatient
clinic in Minas Gerais. Methods: Sociodemographic, anthropometric, food
consumption, handgrip strength (HGS), food insecurity risk screening
guestionnaire, screening activity limitation and safety awareness, and social
participation scale data from a convenience sampling of individuals followed
at the outpatient clinic were analyzed. Results: The sample studied included 20
individuals, 60% male, mostly adult, white, married, with a monthly income
between 1 and 3 minimum wages, 64.71% with the multibacillary form, 85%
with some degree of activity limitation, and 61% with restricted participation.
There was a prevalence of 40% of obesity according to the Body Mass Index,
with excess fat (45%) in the fat area of the arm, low adequacy of the muscle
circumference of the arm (80%) and risk of food insecurity in 40%. A positive
correlation was observed between higher HGS and total muscle mass
(p=0.028); of the right arm (p=0.008) and left arm (p=0.013). Food
consumption showed an altered lipid profile, consumption below the
recommended level of retinol (95%), vitamin C (15%), iron (35%) and zinc
(20%). Conclusion: A profile with sociodemographic vulnerabilities, functional
limitations, excess weight and reduced muscle mass, risk for food insecurity
and nutritional inadequacies was evidenced.

Keywords: Leprosy. Nutritional status. Muscle strength. Food insecurity. Daily
activities.

Resumo

Introdugdo: A hanseniase é uma doenca tropical negligenciada, endémica no
Brasil e que possui aspectos de vulnerabilidade ligados a doenc¢a que sdo
pouco explorados na literatura. Objetivo: Avaliar o perfil sociodemografico,
clinico e nutricional, a participacdo social e limitacdo de atividade e a
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consciéncia de risco de individuos com hanseniase de um ambulatério
multiprofissional de hanseniase em Minas Gerais. Métodos: Foram analisados
dados sociodemograficos, antropométricos, consumo alimentar, forca de
preensdo palmar (FPP), questionario de Triagem para Risco de Inseguranca
Alimentar, Triagem de Limita¢do de Atividade e Consciéncia de Risco e Escala
de Participacdo Social de uma amostra de conveniéncia de individuos
acompanhados no ambulatério. Resultados: A amostra analisada incluiu 20
individuos, 60% do sexo masculino, maioria adulta, cor branca, casado(a),
renda mensal entre 1 e 3 saldrios minimos, 64,71% com a forma multibacilar,
85% com algum grau de limitacdo de atividade e 61% com restricdo a
participacdo. Houve prevaléncia de 40% de obesidade pelo Indice de Massa
Corporal, com excesso de gordura (45%) quanto a area gordurosa do braco,
baixa adequacdo da circunferéncia muscular do braco (80%) e risco de
inseguranca alimentarem 40%. Observou-se correlacdo positiva entre FPP
maior e massa muscular total (p=0,028); do braco direito (p=0,008) e
esquerdo (p=0,013). O consumo alimentar evidenciou perfil lipidico alterado,
consumo abaixo do recomendado de retinol (95%), vitamina C (15%), ferro
(35%) e zinco (20%). Conclus@o: Evidenciou-se um perfil com vulnerabilidades
sociodemograficas, limitagdes funcionais, excesso de peso e reducdo de
massa muscular, risco para inseguranca alimentar e inadequac¢des
nutricionais.

Palavras-chave: Hanseniase. Estado nutricional. For¢a Muscular. Insegurancga
Alimentar. Atividades Cotidianas.



@ Description of individuals with leprosy

INTRODUCAO

Leprosy is an infectious, transmissible, and chronic disease classified as a neglected tropical disease
(NTD) and remains endemic in Brazil."? In 2022, 174,087 new cases were reported worldwide, with India,
Brazil, and Indonesia accounting for approximately 78%. Brazil is the second country with the highest number
of cases in the world, behind only India.>* Mycobacterium leprae is transmitted mainly through the upper
respiratory tract, over prolonged and close contact with untreated infected people. The disease can cause
permanent damage and disabilities to the skin, nerves, face, hands, and feet, including loss of motor control.™
?In addition to the physical impacts, which can limit daily activities performance, leprosy is a stigmatizing
disease, which discrimination has a significant impact on restricting individuals' social participation.’?

The highest prevalence of leprosy cases occurs in areas with high social and economic vulnerability,
and low access to health services. It is directly related to food insecurity (Fl), lack of access,in quantity and
quality, to an adequate, regular and permanent diet, which can affect the nutritional status of individuals,
mainly causing malnutrition or undernutrition.

Food shortages can lead to inadequate consumption of macro and micronutrients, which may be
related to the disease, although the cause-and-effect mechanism has not yet been fully elucidated. Itis known
that some nutritional deficiencies are detected in individuals with leprosy, such as vitamins A, C, D, E,
magnesium, zinc and selenium.* Deficiencies of these nutrients can have implications for the immune system,
with changes in oxidative stress, the body's natural barriers, influencing the predisposition to developing
diseases and also reducing protection against infectious agents.”

Furthermore, treatment of the disease and reactive episodes is carried out through multidrug therapy
(MDT), anti-inflammatory drugs and immunosuppressants, respectively. These medications can generate side
effects related to nutrition, such as gastrointestinal disorders and anemia. MDT combines the drugs dapsone
, rifampin and clofazimine, and the duration of treatment varies from 6 to 12 months, depending on the
leprosy operational classification, whether paucibacillary (PB) (up to 5 skin lesions and negative bacilloscopy
exam) - 6 months of treatment; or multibacillary (MB) (more than 5 lesions and/or positive bacilloscopy) - 12
months of treatment.® Studies focusing on nutritional aspects, body composition, food intake and their
relationship with leprosy are limited and little explored in the literature.*

Based on this context, the objective of this study is to evaluate the sociodemographic, clinical and
nutritional profile, social participation, activity limitation and risk awareness of patients with leprosy at a
multidisciplinary leprosy outpatient clinic in Minas Gerais.

METHODS
Study design and population

This is a cross-sectional study with convenient sampling composed of monitored patients managed by
reactive episodes, undergoing treatment with polychemotherapy, or already discharged from the
multidisciplinary leprosy outpatient clinic in the city of Juiz de Fora, Minas Gerais. Individuals of both sexes,
over 18 years of age, no pregnant, and who agreed to participate in the research by signing the Informed
Consent Form were selected. Individuals who presented body alterations that prevented them from
undergoing physical assessment were excluded from the study.

Data collection occurred between October 2023 and January 2024, after analysis and approval by the
Ethics Committee on Research with Human Beings of the University Hospital of the Federal University of Juiz
de Fora, under opinion no. 6,306,874.
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Sociodemographic assessment

Sociodemographic data was obtained through electronic medical records of service and archived care
records of the multidisciplinary leprosy outpatient clinic.

Assessment of the Screening Activity Limitation and Safety Awareness (SALSA) and of the
Social Participation scale

Through the archived care records from the multidisciplinary leprosy outpatient clinic, the applied
Screening Activity Limitation and Safety Awareness (SALSA) and social participation scale questionnaires were
accessed.

Anthropometric assessment

The patient's weight and height measurements were assessed using a digital platform scale with a
stadiometer attached (Welmy type), which was later used to calculate the Body Mass Index (BMI). Regarding
the classification, were used as reference the WHO parameters for adults’” and the Pan American Health
Organization (PAHO) for the elderly.®

The arm circumference (AC), waist circumference (WC), and triceps skinfold thickness (TSF)
measurements were checked and subsequently classified.’ The measurements followed the technical
recommendations of the International Society for the Advancement of Kinanthropometry.'® An inflexible
metal tape measure was used to determine the circumferences, and an analog clinical adipometer, Innovare-
Cescorfbrand, measured the TSF. The AC and TSF measurements were used to calculate the mid-arm muscle
circumference (MAMC) and arm fat area (AFA).""2 Concerning the WC measurement, were used the cutoff
points proposed by Lean et al."

Body composition was assessed using bioelectrical impedance analysis (BIA)with a Tanitabrand (BC-
1500) tetrapolar device. Participants were instructed to follow the proposed protocol from the equipment
manual (before the test: fasting for at least 4 hours, no alcohol or caffeine in the previous 24 hours, and
without any intense physical activity).

Muscle strength assessment

Muscle strength was assessed using handgrip strength (HGS), measured with a Jamar hydraulic hand
dynamometer. During the assessment, the individual remained seated with their feet flat on the floor, arm
positioned close to the chest, and elbow bent at 90° without support. The measurement was performed on
both limbs, at maximum contraction intensity, with each measurement taken in triplicate. A 1-minute rest
interval was provided between measurements, and the highest value obtained was considered the result.
The values used to classify probable sarcopenia were based on the criteria proposed by the European
Consensuson Sarcopenia.'

Food insecurity risk assessment

To assess the risk of food insecurity (FI) in individuals, the Screening for Food Insecurity (SFl)
questionnaire was applied. In order to identify compromised access to food. It is a quick and simple
instrument consisting of two questions that inquire about food shortages and their relationship to household
finances in recent months. The risk of mild Fl is identified when the answer is "yes" to one of the two
questions, while moderate or severe Fl is indicated when both questions are answered "yes.""™
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Assessment of food consumption

Food consumption was assessed using a Food Frequency Questionnaire (FFQ) consisting of 99 items.
The FFQ estimated food consumption over the previous year, with frequency options ranging from “never” to
“10 times,” and included daily, weekly, or monthly periods. The average portion size consumed by the
individual was also considered.

Food survey data were analyzed using food composition tables, with household measurements
converted into weight. This allowed for the quantification of daily intake of macronutrients, as well as dietary
fiber, vitamins, and minerals. The adequacy of food consumption was calculated based on the values
proposed by the Dietary Reference Intakes (DRI) of the Institute of Medicine,'® except for the
recommendations for mono and polyunsaturated lipids, which followed the guidelines of the Brazilian Society
of Cardiology."

Statistical analysis

Initially, the data were tabulated in an electronic spreadsheet and the normality analysis of the data was
performed using the Shapiro-Wilk test. The results were described in absolute and relative frequency,
average, median and standard deviation, according to the characteristic of the variable. Pearson correlation
was used to assess the correlation between variables; for comparison between variables, the t-test for
independent samples was used. In all analyses, the level of significance was considered <0.05 and all data
were analyzed using the SPSS 20.0 program (SPSS Inc., Chicago, IL, USA).

RESULTS

A total of 124 individuals were identified through data from the multidisciplinary leprosy outpatient
clinic. Of these, 45 individuals were contacted either in person or by telephone, as their contact information
was available through the service. Among those contacted, 23 individuals did not respond or refused to
participate, with the primary reason being difficulty accessing the city due to residing in another location. Of
the individuals who agreed to participate, one was absent on the day of data collection, and another was
excluded because did not meet the criteria for bioimpedance testing.

The final sample consisted of 20 individuals, 7 of whom were undergoing treatment with multidrug
therapy (MDT), 1 was being monitored due to a leprosy reaction, and the remaining 12, although discharged
from medical treatment, were still participating in the multidisciplinary leprosy outpatient clinic. The sample
was heterogeneous but did not exhibit statistically significant differences between groups.

The group comprised 60% males, with average age of 54.35 + 14.36 years. Additional sample
characteristics are presented in Table 1. The individuals had an average gross income of R$2,508.00 (+
1,209.80), based on the minimum wage for the period, which was R$1,320.00. Considering the number of
people living in the same household, the average per capita income was R$974.05 (+ 490.70).
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Table 1. Sociodemographic characteristics, operational classification, SALSA scales, and social participation of
individuals followed by the multidisciplinary leprosy outpatient clinic. Juiz de Fora, Minas Gerais, 2024.

Feature Total (N) Percentage (%)

Age group (years)

18 - 59 years old 14 70

>60 years 6 30
Skin Color

White 12 60

Black 3 15

Brown 5 25
Education

Incomplete Elementary 7 35

Complete Elementary/Incomplete High School 1 5

Completed Intermediate/Incomplete Higher Education 3 15

Complete Higher Education 2 10

Ignored 7 35
Monthly Income

<1 Minimum Wage 1 5

> 1 - <3 Minimum Wages 15 75

>3 - <5 Minimum Wages 4 20
Marital status

Single 6 30

Married 7 35

Widower 1 5

Other 6 30
Operational classification*

Paucibacillary 6 35

Multibacillary 11 65
SALSA scale*

No Limitations 2 15

Slight Limitation 6 46

Moderate Limitation 5 39
Social Participation Scale*

No Restriction 5 39

Light Restriction 2 15

Moderate Restriction 3 23

Severe Restriction 2 15

Extreme Restriction 1 8
*Some individuals did not have data in the system. Calculation performed with available data.

The Body Mass Index (BMI) dassification revealed that 15% of individuals were underweight, 35% were eutrophic,
15% were overweight, and 40% were obese.

The average adequacy of arm dircumference (AC) was 101.33% (+18.91). The majority of individuals were classified
as eutrophic (30%), followed by 25% with mild malnutrition, 25% with obesity, 15% with overweight, and 10% with
moderate malnutrition. For mid-upper arm muscle circumference (MAMC), the average adequacy was 84.87% (+14.01),
with most individuals dassified as having some degree of malnutrition: mild (40%), moderate (25%), or severe (15%).

Regarding adiposity, the classification based on adiposity fat assessment (AFA) showed that the majority of
individuals had excess fat (45%). Waist circumference (WC) measurements indicated that 60% of individuals had values
above the ideal, with 35% presenting very high values.

All individuals reported that their right arm was the dominant arm, but handgrip strength (HGS) was measured in
both arms due to reports of loss of sensitivity or muscle strength in either or both limbs. The highest HGS measurement
between the two arms had an average of 32.40 kgf (+11.91), while the lowest measurement averaged 24.40 kgf (+15.62).
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Two individuals were unable to generate force in their left arm after three attempts. The risk of sarcopenia, based on HGS
classification, was observed in 20% of the individuals. Table 2 provides the results of the other measurements taken.

Table 2. Average, standard deviation, median, minimum and maximum values of anthropometric measurements. Juiz de Fora,
Minas Gerais, 2024.

Variables Average+ SD Median Minimum Maximu
m
Weight (kg) 7574 +19.84 70.30 43.90 122.20
Height (m) 1.66+0.10 1.66 1.48 1.87
BMI (kg/m2) 2757 +6.66 26.13 18.27 40.11
AC (cm) 32.64+583 29.47 21.57 4373
TSF (mm) 31.85+15.25 30.17 10.56 55.67
MAMC (cm) 22.19+3.80 21.27 16.14 34.6
AFA (cm?) 34.82 +20.90 29.39 13.28 81.16
WC (cm) 93.32 +16.95 90.45 67.43 1241
L HGS(kgf) 2575+16.42 24.00 0.00 59.00
R HGS(kgf) 31.05+11.59 28.50 13:00 57.00

Acronyms: BMI - Body Mass Index, AC - Arm Circumference, TSF - Triceps Skinfold, MAMC - Arm Muscle Circumference,
AFA - Arm Fat Area, WC - Waist Circumference, L HGS - Left Handgrip Strength, R HGS - Right Handgrip Strength.
The body composition results of individuals performed through BlAare shown in Table 3.

Table 3. Average, standard deviation, median , minimum and maximum values of body composition according to
bioimpedanceresults. Juiz de Fora, Minas Gerais, 2024.

Classification Average+ SD Median Minimu Maximum
m

Total fat percentage (%) 26.39+12.08 26.70 9.00 46.70
Fat-free mass (kg) 5141 +12.91 51.35 13.90 77.30
Muscle mass (kg) 5042 +8.70 50.10 37.90 73.50
Muscle mass leg E (Kg) 8.59+1.77 8.40 6.50 12.50
Muscle mass leg D (Kg) 8.74+1.77 8.70 6.50 12.10
Muscle mass arm E (Kg) 2.76+0.72 2.60 1.70 4.90
Muscle mass arm D (Kg) 2.77 £0.75 2.65 1.90 4.80

Despite the observed difference between the highest and HGS measurements, no significant
differences were found in muscle mass between the right and left arms of the individuals. The highest HGS
value was used as a standard for correlation with anthropometric measurements. A positive correlation was
observed between the highest HGS and total muscle mass (r = 0.492; p = 0.028), as well as with muscle mass
in the right arm (r = 0.578; p = 0.008) and left arm (r = 0.543; p = 0.013).

Concerning food insecurity, 40% of individuals were at risk for some level of insecurity, with 15%
classified as having mild food insecurity (FI) and 25% as having moderate or severe Fl.

In relation to food consumption, the average caloric intake was 2,322.93 kcal (+794.41), with the
following distribution: 54.34% (+6.55) from carbohydrates, 17.76% (+2.81) from protein, 28.67% (+5.04) from
lipids, and 10.25% (+2.73) from saturated fat. Notably, the average cholesterol consumption was 519.45 mg
(+279.87), which is considered high, while the intake of calcium - 726.95 mg (+437.35) - and retinol - 225.68
pg (£188.04) was low. Table 4 provides a detailed overview of macronutrient and micronutrient intake,
including the percentage of adequacy in relation to the Dietary Reference Intake (DRI)'® recommendations.
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Most individuals presented adequate macronutrients consumption, although there were variations in
lipid intake proportions. When the consumption of other nutrients was classified by age group and age, fiber
intake below of the recommended level was identified in 30% of individuals and in 35% regarding iron.

Table 4. Classification of individuals according to food consumption based on Estimated Average Requirement (EAR)
recommendations. Juiz de Fora, Minas Gerais, 2024.

Nutrients (N) Percentage (%)
Carbohydrate (%)

<45 1 5

45-65* 19 95
Protein (%)

10-35* 20 100
Lipid (%)

<20 1 5

20-35* 17 85

>35 2 10
Saturated Fat (%)

<10 * 12 60

>10 8 40
Polyunsaturated Fat (%)

<12 20 100

>12% 0 -
Monounsaturated Fat (%)

<10 18 90

10-20* 2 10
Fiber (g)

<21 4 20

21-38*% 10 50

>38 6 30
lron (mg)

<6 2 10

6-8.1% 2 10

>8.1 16 80
Retinol (ug)t

<500 19 95

>625 1 5
Vitamin C (mg)

<60 3 15

60-75* 2 10

>75 15 75
Zinc (mg)

<6.8 4 20

6.8-9.4*% 5 25

>9.4 11 55

*Nutrients according to RDI Recommendation (EAR); T Recommendation from 500 to 625 mg/day. Note: The reference
values used for Monounsaturated and Polyunsaturated Fat were from the Brazilian Society of Cardiology.'®

DISCUSSION

In this study, the sample profile was predominantly composed of white male individuals, earning
between 1 and 3 minimum wages, who were married and experienced some degree of limitation in activities
and restricted participation. They presented excess weight and adiposity, including in the abdominal region,
along with reduced muscle mass and strength in at least one arm. Additionally, the participants exhibited an
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altered lipid profile, characterized by increased saturated fat intake and decreased consumption of fiber,
retinol, iron, and zinc.

A higher proportion of males observed in the study is consistent with the latest epidemiological report
from the Ministry of Health (MH).> This report indicates that 55.6% of new cases in the country, between 2013
and 2022, occurred in men. Similarly, in the municipality of Juiz de Fora, between 1995 and 2015, a higher
prevalence was noted among men.'® The average age of participants, 54.35 years, aligns with the age group
(30-59 years) exhibiting the highest prevalence of cases nationwide.? Matos'® found that in Juiz de Fora, the
peak age range shifted from 30-44 years (1995-2004) to 45-59 years (2005-2015), suggesting a trend toward
older age groups. This higher incidence in economically active individuals reflects Brazil's demographic
transition, characterized by an increasing elderly population.™

A greater proportion of white individuals was identified, consistent with the 41.5%° reported in the
Southeast Region between 2017 and 2021, as well as with findings from other studies conducted in the
municipality.?"? This observation aligns with the demographic characteristics of these regions, where both
the municipality and the state are predominantly composed of individuals who self-identify as white.??
Conversely, at the national level, the majority of cases were recorded among individuals identifying as brown
58.3%,%also in accordance with IBGE data, in which the majority of Brazilians declared themselves as brown.*

The occurrence of the disease is strongly correlated with sociodemographic factors, with education
level and income being significant determinants, as highlighted in the systematic review by Pescarini et al.**
These factors are considered risk markers for the disease. Among the data collected, a higher prevalence of
individuals who had not completed elementary school was observed, a finding corroborated by other
studies.>?#?>?8 Additionally, education level has been linked to a greater degree of physical disability,*® which
authors attributed to limited understanding of the disease and its treatment, negatively impacting self-care.
Thus, monitoring the education level is a major factor in the care of these patients.

Income analysis revealed that most individuals earned between one and three minimum wages, a result
consistent with findings from other studies.?®?”* Furthermore, this study identified that 45% of patients were
classified as poor according to the criteria established by the Institute of Applied Economic Research(IPEA).*’
Lopes & Rangel® analyzed the vulnerability of leprosy patients with irregular treatment adherence,
emphasizing that economic factors may pose significant barriers to treatment monitoring and completion.

Regarding operational classification, the majority of cases analyzed were of the multibacillary (MB) form
of leprosy, aligning with national data, which reported that 83.6% of cases in 2022 fell into this category.
Similar trends have been observed in other studies examining the operational classification of the
disease.?>?6:3

It is observed, through the SALSA scale that the majority of the sample experienced some degree of
activity limitation, suggesting an increased risk of functional loss. Similarly, the Social Participation scale
revealed that 61% of individuals faced some degree of social restriction. In contrast, Nascimentoet al.*
reported that 45.3% of their sample exhibited activity limitations and 24% experienced social participation
restrictions. Moreover, they identified an association between these variables and the severity of the disease.
Silva et al.** showed that individuals with neuropathic pain scored higher on the SALSA scale and showed
decreased scores on psychological assessment and quality-of-life scales. These findings underscore the
importance of managing and preventing disabilities caused by the disease, including reducing stigma and
promoting social participation—key components of the global leprosystrategy.’

Excess weight was observed in 55% of the sample, aligning with findings from other Brazilian studies
reflecting the country's recent nutritionaltransition.?>#’In contrast, Montenegro et al.*®in Brazil, and Oktaria
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et al.*® in Indonesia, observed a higher prevalence of eutrophic individuals, while Anantharam et al.*® in
Ethiopia, and Khandapani & Mishra,? in India, reported a greater prevalence of underweight individuals.
These differences can be attributed to variations in sociodemographic and cultural contexts across countries.

Anthropometric assessments indicated reductions in muscle mass, with 80% of participants classified
as malnourished based on MAMC. Increased fat levels were noted, with 40% of individuals classified as
overweight or obese (AC) and 45% showing excess fat (AFA). Oliveira et al.?® reported similar findings, with
60% of their sample classified as malnourished. Montenegro et al.> found 31.6% with malnutrition values
according to the measurement. Anantharam et al.* found reduced AC in leprosy patients compared to
controls. WC, correlated with abdominal fat and metabolic complications, was high in the majority of
participants, consistent with Bruschi et al.,** who found elevated WC measurements in 74.3% of their sample.

Using BIA, the average body fat percentage was 26.39%, with many individuals classified as eutrophic
but with 30% categorized as obese. Cunha et al.* reported 63.2% of leprosy patients with high body fat
percentages using skinfold measurements. Similarly, Kim et al.** found an average body fat percentage of
32% in elderly Korean leprosy patients using Dual Energy Examination Absorptiometry (DEXA), alongside
reduced muscle mass. Their analyses suggested that treated individuals face a higher risk of obesity and
sarcopenia compared to healthy individuals.*

HGS assessment revealed sarcopenia risk in 20% of the sample. Kim et al.*® reported a 38.7%
prevalence of sarcopenia in 36 leprosy patients. Loss of strength and/or sensitivity was reported in both
limbs, with reductions in HGS observed despite preserved muscle mass. Moreira & Alvarez*® evaluated HGS
in individuals treated at a leprosy outpatient clinic and found reduced values in both limbs, with a significant
difference when compared to the control group.

Our study observed significant differences between the highest and lowest HGS values in a single
individual, indicating notable functional loss even with the preservation of the arms muscle mass. This
reduction in muscle strength likely reflects neural involvement in the musculoskeletal system, highlighting the
utility of HGS as a parameter for assessing functionality. Positive correlations between HGS and BIA-
measured muscle mass further support its use in monitoring lean mass loss and sarcopenia risk throughout
treatment.

Food insecurity (FI) was identified in 40% of the sample, with mild FI reported in three individuals and
moderate-to-severe Flin five individuals. These findings indicate compromised food quality and reduced food
quantity.” Teixeira et al.” observed FI in 41% of leprosy patients, with 28.3% experiencing mild Fl, 8%
moderate FI, and 4.7% severe Fl. The Fl levels in our study are lower than national data, where Fl affects 58.7%
of households.*' The relationship between FI and leprosy is well discussed in the literature, and data shows
that having experienced food shortages can expose the individual to a greater chance of developing the
disease, which highlights the need for public policies aimed at this vulnerability factor.?*

Despite this Fl risk and a low average income in the sample, it was observed that most individuals had
macronutrient consumption within the recommended values, especially proteins (100% of individuals),
sourced from higher-cost foods. Teixeira et al.?® reported frequent consumption of protein-rich foods,
primarily red meat and beans. In contrast, Oliveira et al.?*® and Montenegro et al.>’ observed low consumption
of high-biological-value foods, particularly meat, but moderate-to-high consumption of beans. Wagenaar et
al.** found that during food shortages, leprosy patients significantly reduced meat and fish consumption
compared to controls. Such disparities highlight the influence of sociodemographic and cultural differences.

Regarding lipid intake, 40% of participants exceeded recommendations for saturated fats, while most
consumed insufficient levels of polyunsaturated and monounsaturated fats (100% and 90%, respectively).
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Bruschi et al.?’ reported excessive intake across the entire lipid profile. Such imbalances may affect
inflammatory processes, with omega-3 and omega-6 identified as biomarkers for disease expression, though
further investigation is needed.*

Concerning micronutrients, this study found low consumption of retinol, vitamin C and zinc in 95%, 15%
and 20% of the individuals, respectively. Dwivedi et al.* emphasize that this may implicate in free radicals
formation and in the body's immune response. Khalid et al.**found reduced serum levels of zinc and vitamin
C in patients with leprosy, and emphasizes that the cause is multifactorial, linked to metabolic alterations
caused by the bacillus, low dietary intake, or even deficiencies prior to the disease. Inadequate iron intake, a
micronutrient linked to anemia, was found in 35% of the individuals,® which may be exacerbated by dapsone,
a common treatment drug. Monitoring these factors is crucial.

Despite the relevant findings in our studies and the importance of a healthy diet in the general context
of the disease, and also its relevance in controlling inflammatory processes and oxidative stress, it remains
unclear whether micronutrient deficiencies are a cause or consequence of the disease.

Limitations of this study include challenges in patient recruitment and incomplete secondary data,
which may affect the results. Dietary assessments may also be subject to recall bias. Nonetheless, the
absence of similar studies highlights the clinical relevance of this analysis in guiding treatment and preventing
disabilities.

CONCLUSION

This study outlined the sociodemographic, clinical, nutritional and dietary profile of currently
undergoing or previously treated for leprosy. The sample revealed individuals with factors of fragility and
vulnerability, such as low educational attainment, limited income, and a risk of food insecurity. Additionally,
the majority of participants exhibited activity limitations and restrictions on social participation due to the
disease.

In terms of the nutritional profile, a higher prevalence of overweight and adiposity was observed,
contrasting with reductions in muscle mass and strength. Dietary analysis revealed inadequacies in the intake
of certain nutrients that may either influence or be influenced by the disease. These findings highlight the
critical need for targeted nutritional interventions.

To address these challenges, continuous monitoring of body composition, muscle strength, dietary
intake, sociodemographic factors, and daily living activities is essential. Such measures can help prevent and
mitigate disabilities associated with leprosy and improve overall patient outcomes.

Leprosy remains a neglected disease. It is hoped that this study will inspire further research to raise
awareness and advocate for more effective public health policies, particularly those focusing on nutrition,
which has been shown to play a significant role in managing the disease.
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