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ABSTRACT
Several studies have noted the increased survival time of 
people living with HIV (PLH) after the use of antiretroviral 
therapy. However, impacts on nutritional status (NS) have 
not been reported. The aim of this study was to evaluate the 
association between anthropometric measures as indicators 
of the NS of PLH. A cross-sectional study was conducted 
with 35 PLH receiving care at a Brazilian public service 
specialized in HIV/AIDS (2017-2018) was recruited by 
convenience. Data were analyzed using SPSS 18.0. The 
anthropometric variables measured were: weight, height, 
body mass index (BMI), triceps skinfold (TSF), mid-arm 
circumference (MAC), mid-arm muscle circunference 
(MAMC), waist circunference (WC) and neck circumference 
(NC). According to BMI, 48.6% (n= 17) of patients were 
eutrophic, using criteria based on TSF, MAC and MAMC 
resulted in 57.1% (n= 20), 48.6 (n= 17) and 48.6%(n= 17) 
being classified as underweight, respectively. Prevalence of 
WC-defined central obesity and NC defined central obesity 
were 42.9% and 37.1%, respectively. Significant correlations 
were found between BMI and: TSF (r=0.587; p<0.001); 
MAC (r= 0.885; p<0.001); MAMC (r= -0.690; p<0.001); 
WC (r= 0.840; p<0.001); NC (r= 0.535; p<0.001). Different 
NS classifications were attributed by the anthropometric 
parameters employed, however, due to the complexity of 
the metabolic factors present in PLH, the combined use of 
predictors of NS and cardiometabolic risk in clinical practice 
should be emphasized.
Keys words: Anthropometry; HIV; Nutritional status; Out-
patient care.

RESUMEN
Las investigaciones muestran el aumento de la expectativa 
de vida de las personas que viven con el VIH (PVIH) con 
el uso de la terapia con antirretrovirales. Sin embargo, se 
reportan impactos sobre el estado nutricional (EN). El 
objetivo de este estudio fue evaluar la asociación entre 
las medidas antropométricas como indicadores del EN de 
PVIH. Estudio transversal, por conveniencia, con 35 PVIH 
atendidas en un servicio público brasileño especializado 
en VIH / SIDA (2017-2018). Los datos fueron analizados 

en el SPSS 18.0. Las variables antropométricas medidas 
fueron: peso, talla, índice de masa corporal (IMC), pliegue 
cutáneo tricipital (PCT), circunferencia del brazo (CB), 
circunferencia muscular del brazo (CMB), circunferencias 
de la cintura (CC) y del cuello (CCUE). De acuerdo con el 
IMC, el 48,6% (n = 17) de los pacientes fueron eutróficos, 
utilizando el criterio para PCT, e CB and CMB fueron 57,1% 
(n= 20), 48,6% (n = 17) y el 48,6% (n= 17) de las PVIH 
resultaron con bajo peso, respectivamente. La prevalencia de 
obesidad central definida por la CC y CCUE fue de 42,9% 
y 37,1%, respectivamente. Se encontraron correlaciones 
significativas entre el IMC y: PCT (r= 0,587; p <0,001); 
CB (r= 0,885; p <0,001); CMB (r= -0,690, p <0,001); 
CC (r= 0,840; p <0,001); CCUE (R= 0,5350; p <0,001). 
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Diferentes clasificaciones de CCUE fueron atribuidas por 
los parámetros antropométricos empleados. Sin embargo, 
debido a la complejidad de los factores metabólicos pre-
sentes en la PVIH, el uso combinado de predictores de 
CCUE y de riesgo cardiometabólico en la práctica clínica 
debe ser enfatizado.
Palabras clave: Antropometría; Atención ambulatoria; 
Estado nutricional; VIH.

INTRODUCTION
Since the identification of the first case reports on 

acquired immunodeficiency syndrome (AIDS) in the 1980s, 
AIDS has been characterized as a serious worldwide 
public health issue, requiring improvements in techniques 
and strategies for prevention, control and treatment of the 
disease1. Following the initiation of antiretroviral therapy 
treatment (ART), an increase in the survival time of people 
living with Human Immunodeficiency Virus (HIV) infection 
and a decrease in morbidity rates was observed, especially 
on the incidence rates of opportunistic diseases2. Higher 
life expectancy has led to the chronicity of the disease and 
consequently increased risks of people living with HIV (PLH) 
to acquire comorbidities such as type 2 diabetes, metabolic 
syndrome and cardiovascular diseases3,4.

Despite the benefits, ART caused the appearance of 
adverse metabolic alterations and, these, have impacted the 
nutritional status (NS) of these patients5. The NS was also 
altered by other factors such as eating behavior, physical 
activity, smoking, alcohol consumption and HIV infection 
itself2.

Nutritional assessment is an important part of the care 
of PLH, since it can indicate the presence of nutritional 
disorders and, thus, enables interventions that will aid 
recovery or maintenance of the adequate NS of the 
individual6. Body composition is one of the variables that 
integrates the nutritional assessment of individuals, from 
body measurements such as height, weight, waist and neck 
circumference and skinfolds6,7. Among the methods used to 
evaluate body composition, indirect methods (Ultrasound, 
Dual Energy X-ray Absorptiometry, Computed Tomography 
of the abdomen) stand out for accuracy7. However, these 
techniques are costly, require complex physical structure, 
maintenance and specialized professionals. Alternative 
technique slike double indirect methods, such as bioimpedance 
or anthropometry is employed at an ambulatory, hospital 
and academic level. Anthropometry is an alternative 
technique of quantification of body components that has 
high reproducibility, easy applicability, simplicity and a 
low operational cost; thus conferring greater viability and 
practicality of use in public health services or places of care 
with scarce resources8.

In clinical trials with PLH, the most commonly used 
anthropometric indicators are waist circumference (WC), 
hip circumference (HC), waist-hip ratio (WHR), waist-to-
height-ratio (WHtR), triceps skinfold thickness (TSF), biceps 
skinfold (BSF), supra-iliac skin fold (SISF), and skin subscapular 

fold (SSF)9,10. The anthropometric indices frequently used in 
assessing adiposity are body mass index (BMI) and conicity 
index (CI). To assess the amount of protein accumulated the 
mid-arm circumference and mid-arm muscle circumference 
are employed (MAC and MAMC)10,11. The skinfolds estimate 
adipose corporal tissue reserve; TSF is measured in the 
posterior aspect of the arm9. Neck circumference (NC) is 
a relatively new parameter in the evaluation of PLH. It is a 
simple and rapid measurement and is an indicator of the 
distribution of subcutaneous fat in the upper body12.

Some studies7,9,10,11,12 have validated the use of 
anthropometric techniques in the evaluation of nutritional 
status in PLH. This information is critical for nutritional 
assistance to effectively assist in the diagnosis of NS, improving 
prognosis and preventing disease-related complications. 
In this context, this study aimed to evaluate association 
between anthropometric measures as indicators of the 
NS of PLH accessing public health services in the city of 
OuroPreto, Minas Gerais, Brazil.

MATERIAL AND METHODS
The present work was a cross-sectional study, involving 

35 HIV/AIDS patients carried out at the Specialized Assistance 
Service in the city of Ouro Preto, Minas Gerais, Brazil.

The sample was obtained by convenience. All 
individuals who fulfilled the inclusion criteria, from March 
2017 to May 2018 were invited to participate in the study. 
Inclusion criteria were determined according to age and 
serological condition: only PLH aged ≥ 18 years that were 
aware of their serological condition, regardless of the stage 
of infection, were included in this study. Pregnant women, 
individuals with liver disease and cancer, those receiving 
corticosteroids, individuals with a diagnosed eating disorder 
or psychiatric disorder, were excluded.

Data was collected through individual interviews after 
a medical appointment; medical records were consulted to 
obtain clinical and laboratory data. The following information 
was collected: sex, age, schooling, occupational status, 
marital relationship, physical activity, drugs included in 
ART, CD4 lymphocyte count and viral load. 

Anthropometric evaluation
Anthropometric variables included weight, height, BMI, 

TSF, MAC, MAMC, WC and NC. For weight measurement 
a mechanical scale platform Filizola® brand, with a total 
capacity of 150 kg and 100 g graduation was used. Height 
was measured using a stadiometer up to 200 cm with a 
0.5 cm graduation. Weight and height were measured 
according to the World Health Organization (WHO) 
protocol13. To measure MAC, WC and NC an inelastic 
metric tape with gradation in centimeters was used while 
the TSF was measured in the posterior aspect of the arm9, 
using a Cescorf® brand clinical adipometer; the result was 
evaluated in millimeters. The classification of NS by BMI 
employed the WHO classification points13 for individuals 
<60 years and Lipschitz14 classification for individuals 
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aged 60 years. The adequacy of TSF, MAC and MAMC, 
were evaluated according to Frisancho15. The criteria used 
to evaluate central adiposity was WC ≥ 80cm for females 
and ≥94 cm for males13 and NC ≥ 34 cm for females and 
≥37 cm for males16 .

BMI and MAMC were calculated using the following 
equations: 

BMI (kg/m2)= weight/height2 and 
MAMC (cm)= MAC cm) - π x [TSF (mm) ÷ 10]13,15.

Ethical aspects
The study was approved by the Ethics Committee of 

the School of Nutrition of Ouro Preto - Federal University 
of Ouro Preto under the protocol nº 14135913.7.0000.5150. 
The confidential nature of the data was guaranteed to all 
participants in the survey. The data collection started only 
after the agreement of the subjects, in a room that protected 
their privacy, using aninformed consent form, following the 
precepts recommended by the National Health Council, 
through Resolution 466/2012.

Statistical analysis
The distribution of the continuous variables was verified 

with the aid of Shapiro-Wilk normality test. The parametric 
variable description was done by means of average and 
standard deviation while the median and interquartile 
intervals were used for non-parametric variables. Categorical 
variables were described by frequencies. Student’s t tests, 
ANOVA, Mann Whitney and Kruskal-Wallis were used to 
compare the average and medians evaluated. The Spearman 
correlation test was used to evaluate the association between 
anthropometric variables, adopting 95% as a confidence 
level, using the software program Statistical Package for 
Social Science (SPSS), version 18.0.

RESULTS
Of the 35 patients included in this study, 51.4% 

were male (n=18). The mean age was 43.9 ± 11.7 years, 

ranging from 24 to 65 years. The sample, was mostly 
(60%) comprised of people over 41 years of age. Most of 
the sample 51.4% (n= 18) had more than eight years of 
schooling and men had a higher level of schooling (p= 
0.030); 57% reported working and sedentary individuals 
comprised most of the sample (51.4%,n= 18). 

Regarding ART, 3 patients (8.6%) reported that, even 
at the suggestion of an attending clinician, they did not 
use the medication. Most subjects (80%, n= 28) had a 
stable clinical condition, undetectable viral load (<50 
copies) and CD4+ lymphocyte count above 400 cells/mm3. 

Anthropometric variables and NS classification 
according to different measures and anthropometric 
indicators were described in tables 1 and 2. The mean 
weight of the population studied was 66.7 ± 15.1 kg and, 
mean height was 164.4 ± 10.1 cm.

According to BMI classification, 48.6% (n= 17) of 
the patients were eutrophic and 37.1% (n= 13) were 
overweight or obese. The adequacy of the TSF classified 
57.1% (n= 20) of the patients with low weight and 31.4% 
with excess weight. According MAC and MAMC, in both, 
the prevalence of underweight in PLH was 48.6% (n= 17). 

Comparing anthropometric variables between 
genders (Table 3), the MAMC showed a higher frequency 
of malnutrition in men (61.1%, n= 11) and overweight 
and obesity in women (35.3%, n= 6), with a statistically 
significant difference (p= 0.015).

According to MAC, 23.5% (n= 4) of the women 
were classified as overweight and obese, whereas 
this condition was not observed among men, with no 
statistical difference (p>0.05). WC and NC indicate that 
42.9% (n= 15) and 37.1% (n= 13) of PLH had central 
obesity, respectively.

Significant correlations between BMI and TSF (r= 
0.587; p<0.001) were verified (Figure 1 and 2). In this 
study, no association between the BMI and ART (p= 
0.420) and between BMI and CD4+ lymphocyte count 
(p= 0.324) was observed.

 Gender p Value
 Males Females

BMI (kg/m²)* 23.07 ± 6.73 24.49 ± 13.32 0.355
TSF (mm)† 12.53 ± 6.78 19.54 ± 6.31 0.003
MAC (cm)† 27.96 ± 3.27 28.25 ± 5.62 0.851
MAMC (cm)† 24.02 ± 2.71 22.11 ± 4.21 0.119
WC (cm) 84.5 ± 13.0 87.0 ± 18.0 0.642
NC (cm) 36.9 ± 3.1 33.4  ± 3.7 0.007

BMI: Body Mass Index; TSF: Triceps skinfold; MAC: Mid-arm circumference; MAMC: Mid-arm muscle circumference; WC: Waist 
circumference; NC: Neck circumference. *Mann-Whitney Test (median andinterquartile range); †Student’s t-test (mean andstandard deviation).

Table 1. Anthropometric variables of patients living with HIV, by gender.
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 Underweight Normal Overweight

 n % n % n %

BMI 5 14.3 17 48.6 13 37.1

TSF 20 57.1 4 11.4 11 31.4

MAC 17 48.6 14 40.0 4 11.4

MAMC 17 48.6 12 34.3 6 17.1

 Normal Overweight

 n % n %

WC - - 20 57.1 15 42.9

NC - - 22 62.9 13 37.1

Table 2. Classification of the nutritional status and central obesity of patients living with HIV, according to anthropometric 
variables.

BMI: Body Mass Index; TSF: Triceps skinfold; MAC: Mid-arm circumference; MAMC: Mid-arm muscle circumference; WC: Waist 
circumference; NC: Neck circumference. 

 BMI* TSF† MAC† MAMC† WC NC

 n % n % n % n % n % n %

Males

Underweight 2 11.1 9 50.0 10 55.6 11 61.1 - - - -

 Normal 11 61.1 2 11.1 8 44.4 7 38.9 14 77.8 11 61.1

 Overweight 5 27.8 7 38.9 0 - 0 - 4 22.2 7 38.9

Females

 Underweight 3 17.6 11 64.7 7 41.2 6 35.3 - - - -

 Normal 6 35.3 2 11.8 6 35.3 5 29.4 6 35.3 11 64.7

 Overweight 8 47.1 4 23.5 4 23.5 6 35.3 11 64.7 6 35.3

p value 0.473  0.341  0.105  0.015  0.010  0.832

BMI: Body Mass Index; TSF: Triceps skin fold; MAC: Mid-arm circumference; MAMC: Mid-arm muscle circumference; WC: Waist 
circumference; NC: neck circumference.*Kruskal Wallis test; †Student’s t-test.

Table 3. Nutritional status, by gender, according to anthropometric variables of patients living with HIV.
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Figure 1: Dispersion graphs (Spearman’s correlation coefficients) of BMI and others anthropometrics variables. (A) TSF vs. 
BMI Kg/m2 (r= 0.587; p<0.001) (B) MAC vs. BMIKg/m2 (r= 0.885; p<0.001) and (C) MAMC vs. BMI Kg/m2 (r= 0.690; p<0.001).

Figure 2: Dispersion graphs (Spearman’s correlation coefficients) of BMI and others anthropometrics indicators. (A) WC vs. 
BMI Kg/m2 (r= 0.876; p<0.001) (B) NC vs. BMI Kg/m2 (r= 0.591; p<0.001).
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DISCUSSION
This study showed that the anthropometric indicators 

presented different diagnostic conclusions in relation to 
the NS of the PLH evaluated. However, several measures 
of anthropometry were correlated (TSF vs. BMI: p<0.001; 
MAC vs. BMI: p<0.001 and MAMC vs. BMI: p<0.001 and 
WC vs. BMI: p<0.001; NC vs. BMI: p<0.001).

A predominance of HIV cases was found in men 
(51.4%), a result corroborated with data from the Ministry 
of Health17 and other national surveys18,19.

There was a higher frequency of normal weight (48.6%) 
and excess weight (37.1%) defined by BMI classification, like 
the study by Carvalho et al.20, where researchers found a higher 
percentage of normal weight individuals (60.8%) and more 
than one-third (37.3%) of those evaluated were overweight 
or obese. Similarly, Massipetetal21 assessed PLH followed 
in an outpatient clinic and also found a high percentage of 
eutrophic patients, both in asymptomatic individuals (63%) 
and in those with AIDS (96.7%). The prevalence of eutrophic 
PLH was reported in several studies22,23,24.

As in other studies18,20,25 it was observed that most of 
the men (61.1%) were classified with  adequate nutritional 
status, while most women (47.1%) were overweight or 
obese. In the present study, women had a significantly 
lower education level compared to men, indicating an 
inverse relationship between schooling and overweight. 
In Brazil, in other periods, analyses among groups without 
HIV infection, have provided evidence for an increase in 
the prevalence and incidence of obesity associated with 
lower education in the female population26. Schooling 
influences obesity through lifestyles, diet, physical activity 
and, through occupation and income. Individuals with 
higher socioeconomic status have more access to healthy 
food and voluntary body weight reduction resources26,27.

BMI is a classic indicator widely used in population 
studies to evaluate the anthropometric-nutritional profile. 
However, the accuracy of this indicator is questionable when 
used alone, since it is an estimation of the body composition 
based on weight and height of the individual. However, the 
accuracy of this indicator is questionable when used alone, 
since it is an estimation of the body composition based on 
weight and height of the individual. Among the limitations 
of BMI, are the lack of ability to discriminate fat and lean 
mass and that BMI does not consider the distribution of 
body fat28. In PLH, metabolic changes associated with the 
infection can make evaluation difficult and it is necessary 
to apply other measures to determine a more adequate 
nutritional diagnosis.

When evaluating patients according to the other 
anthropometric variables, prevalence of malnutrition was 
verified according to TSF (57.1%), MAC (48.6%) and MAMC 
(48.6%). These findings are in line with a study by Pires et 
al.29 that found changes in the body composition of HIV 
patients with predominance of malnutrition according to 
TSF, MAC and MAMC. However, the study by Santo et 
al.30, which evaluated only HIV-infected men, revealed low 

rates of malnutrition according to TSF (15%) and AMC (8%).
In this context, it is known that HIV-associated 

lipodystrophy can be present in this population, whose clinical 
picture is composed of endocrine-metabolic changes and 
body fat distribution. This modification of body composition 
is commonly observed, reaching rates of 83%31, and may 
be present as lipoatrophy, lipohypertrophy or a mixed 
form. Therefore, the diagnostic significance of malnutrition 
observed in this study may have been overestimated due 
to the influence of lipoatrophy, characterized by the loss 
of subcutaneous fat in peripheral regions32.

According to the TSF, MAC and MAMC adequacy, 
malnutrition was the most common nutritional disorder 
among men and women evaluated by this study, with men 
presenting lower DCT values when compared to women 
(p<0.01). Evaluating DCT of ambulatory PLH, Rodrigues et 
al.33 found a prevalence of malnutrition in both sexes of 74%. 
However, when assessing nutritional status through MAC, 
the majority (70%) of patients were adequate, diverging 
from the present study.

In the present study, WC identified a significant number of 
PLH at cardiovascular risk (42.9%), with a higher occurrence of 
central obesity in females (p= 0.010). Dimala et al.34 evaluated 
concordance between BMI and independent predictors of 
cardiometabolic risk (WC, WHR, WHtR) as anthropometric 
parameters in the classification of cardiometabolic risk in 
PLH. In agreement with our study, the association between 
BMI and WC (p<0.001)34  was verified. However, the authors 
encourage the routine use of indicators such as WC, since 
they have a better predictive capacity for cardiometabolic 
risk in patients with HIV infection (k = 0.20, p= 0.001)34. 
Beraldo et al.35 also reinforce the use of WC in the evaluation 
of PLH, since this parameter evaluates fat deposition in the 
abdominal region, because abdominal visceral obesity is a 
more serious cardiovascular risk factor than general obesity, 
and is usually evaluated by IMC35.

NC is a relatively new anthropometric measure used 
in the evaluation of the nutritional status to identify body 
adiposity16. The distribution of fat in the upper body is 
recognized to be related to increased risk of cardiovascular 
disease. In the studied group, 37.1% of the PLH presented 
increased measures of NC. Higher NC values in patients 
without HIV infection were positively correlated with 
overweight and increased cardiovascular risk(p<0.0001)36.

However, we emphasize that in PLH, there are few 
studies evaluating the use of NC. Fitch et al.37 evaluated 
individuals with and without HIV infection and found that 
increased NC in both groups was strongly associated with 
a decrease in HDL cholesterol and changes in glucose 
homeostasis. Furthermore, the authors found that the increase 
in NC was associated with an increase in the thickness of 
the intima and middle layers of the carotid arteries, which 
is a parameter of evaluation of subclinical atherosclerosis 
and also of cardiovascular risk37.

In this study, significant positive correlations were 
observed among BMI, TSF, MAC, MAMC, WC and NC. In 
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relation to PLH, the MAC measurement showed strongly 
association with BMI (r= 0.885; p<0.001). When the patient 
was classified as malnourished based on the mid-arm 
circumference (MAC), in parallel it was also classified as 
malnutrition, by BMI, characterizing a directly proportional 
and positive correlation. These findings are in line with 
research conducted by Kauffman et al.38 among 54 patients. 
Investigators found a strong correlation between BMI and 
MAC and significant correlations with MAMC and TSF. As 
in the study by Pinto et al.39, they concluded that when the 
patient was classified as malnourished by BMI their nutritional 
status deteriorated in relation to MAC measurements.

Regarding indirect indicators of central adiposity, other 
authors, as in our study, found a correlation between BMI 
and WC (r= 0.65, p<0.001)34 and when assessing the neck 
measurement, significant (p<0.0001) correlations were 
found between NC and BMI in men and women (r= 0.70 
and r= 0.81, respectively).

It is worth mentioning that, in the absence of infection, 
muscle mass is a body component that decreases throughout 
the aging process and is associated with muscle strength 
reduction. PLH are not only predisposed to lipodystrophic 
syndrome caused by antiretroviral therapy and HIV infection 
itself, but also suffer a progressive decrease in lean body 
mass due to the evolution of the disease40.

The limitations of this study include the reduced sample 
size and the absence of the gold standard method. The 
use of dual energy X-ray absorptiometry (DXA) to assess 
body composition would allow the evaluation of the 
concordance between nutritional status indicators in this 
population, since it provides accurate information of the 
body compartments – fat, muscle, bone mass and water.

CONCLUSION
In the present study it was verified that the anthropometric 

indicators analyzed individually presented a disagreement 
in the classification of the NS of the individuals evaluated. 
The frequency of normal weight by BMI analysis was 
higher among men, and overweight was more common 
among women. Considering TSF, MAC and MAMC, the 
patients were underweight; however, using BMI, there was 
a predominance of PLH with adequate nutritional status.

Considering the importance of an early nutritional 
assessment and intervention, in addition due to the complexity 
of metabolic factors involved in the evaluation of PLH, the 
combined use of predictors of NS and of cardiometabolic 
risk associated with obesity should be emphasized. Although 
BMI has been shown to be significantlycorrelatedwith other 
variables, the use of central adiposity measures, such as WC 
and NC, should be encouraged, since they are convenient 
and inexpensive options that can be routinely used in clinical 
practice in public health services.
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