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Abstract

The nutritional status of people living with
HIV/AIDS (PLWHA) is related to morbidity
and mortality and its monitoring is
important in the maintenance of the health
status. This is a cross-sectional study carried
out in Brazilian National Health System in
the Municipality of Sao Paulo. It describes
anthropometrical characteristics: weight
and height; indices of weight for height
(W/H), heightforage (H/A),bodymassindex
for age (BMI/A) and Z score for height and
weight. The study includes 772 participants
from all ages: children, adolescents, adults
and elderly. The graphical analysis shows
that in under-5s and in the 5 to 19 years
old group, the W/H, the H/A and the BMI/A
curves are similar to the reference population
with an exception in the H/A for 5 to 19
years old group which is left-shifted (mean
Z =-0.66). In the case of adults, graphics for
the study population show median weight
apparently lower than in the reference
population for most age groups in the case
of men, and when age is greater in women.
The proportion of people over 20 years old
with AIDS on anti-retroviral therapy is lower
when coinfection is present (p < 0.001).
The findings of the study showed that, for
children and adolescents with HIV/AIDS,
the average weight and height are lower
than the values for non infected population.
For adults and elderly, the weight average is
lower than the reference population with a
worsening among coinfected patients. This
underscores the need to direct more effort
in nutritional actions thus helping enhance
the health status of this group.

Keywords: Body weight. Body height. HIV.
Research in health services. Public health.
Epidemiology.

Rev Bras Epidemiol
2013;16(3):622-32



Resumo

O estado nutricional de pessoas que vivem
com HIV/aids (PVHA) esta relacionado a
morbidade e mortalidade e seu monitora-
mento auxilia na manutencao do estado de
sadde. Este é um estudo de corte transver-
sal realizado no Sistema Unico de Satide no
Municipio de Sao Paulo. O presente estudo
descreve caracteristicas antropomeétricas:
peso e altura; indices de peso para estatura
(P/E), estatura para idade (E/I), indice de
massa corporal para idade (IMC/I) e escore
Z para peso e estatura. Inclui 772 partici-
pantes entre criancas, adolescentes, adultos
e idosos. A andlise grafica mostra que, em
criancas menores de 5 anos e no grupo de 5
a 19 anos, o P/E, a E/I e as curvas de IMC/I
sao semelhantes as da populagdo de
referéncia, com uma excecao onde a curva
de E/I para o grupo de 5 a 19 anos é deslo-
cada para a esquerda (média Z = -0,66).
No caso dos adultos, observou-se mediana
de peso aparentemente menor do que a
populacgéo de referéncia para a maioria dos
grupos de idade entre os homens e para as
mulheres em idade mais avancada. A propor-
¢do de pessoas maiores de 20 anos com
aids usando terapia antirretroviral é menor
na presenca de coinfecgdo (p < 0,001). As
conclusoes do estudo mostraram que crian-
cas e adolescentes com HIV/aids apresen-
tam estatura e peso médio inferior a popula-
¢ao nao infectada. Entre os adultos e idosos,
o peso médio é menor que o da populacao
de referéncia, principalmente na presenca
de coinfeccdo. Enfatiza-se a necessidade de
reforcar acdes nutricionais, contribuindo,
assim, para melhoria do estado de saude
desse grupo.

Palavras-chave: Peso corporal. Estatura.
HIV. Pesquisa nos servicos de satide. Satide
publica. Epidemiologia.

Introduction

From 1980 to 2008, 71,508 cases of AIDS
were notified in the city of Sdo Paulo: 69,274
(96.9%) adults, 2,126 (3%) children and 108
cases in which age was unknown, accounting
for 15.7% of cases in Brazil in the same period"*.
Given the association between nutritional
status and health?, people living with HIV/
aids (PLWHA) may undergo nutritional and
metabolic changes depending on howlongago
they were diagnosed with HIV/AIDS, on the
presence of coinfection, and on the length of
time and drug therapy combination they had
been on*®. In caring for PLWHA, nutritional
status must be taken into consideration, either
in order to avoid involuntary weight loss,
wasting, fever, and diarrhea or due to side
effects of antiretroviral therapy (ARVT) use*!'.
Nutritional disorders may also predict the course
of HIVinfection, and the management of these
disorders may help in the recovery or mainte-
nance of health status*''"**. The assessment of
weight and height is part of the evaluation of
nutritional status and has been widely used in
epidemiological studies because it is easy to
carry out, affordable and non-invasive®. The goal
of this study was to assess for any age groups
weight and for children and adolescents, height
asnutritional indicators as well as the infection
time (IT), time of follow-up in the units (TF)
and ARVT use of PLWHA which are followed
up in the sexually transmitted disease (STD)/
AIDS municipal clinics.

Population and methods
Type of study and selection of participants

This is a cross-sectional study carried out
from January 2008 to September 2009, with
sampling of users of 12 out of 15 care clinics
of Sdo Paulo Municipal STD/AIDS Program,
where patients receive multidisciplinary
assistance, including nutritional care. The
subjects and the minor’s parents or guardians
were invited to take part in the study during
their routine visits to the clinics.

The sample size was calculated based
on a proportion of 50% of undernourished
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individuals, 1.5% accuracy and 95% degree
of confidence, adding 20% of losses. The
sample was intended to represent PLWHA
attended during the year 2008 in the
Brazilian National Health System (SUS),
resulting in 772 subjects.

The coinfections considered were:
Tuberculosis, Hepatitis B or C or Tuberculosis +
Hepatitis B and/or C. Inclusion criteria were:
to be in follow-up at one of the clinics during
the period of the study and to have HIV or
AIDS. Exclusion criteria were: the presence
of hyper- or hypothyroidism, neurological
changes, physical disabilities that made it dif-
ficult to take anthropometric measurements,
to be pregnant, to be unable to walk, and to
have silicone prostheses.

The studywas approved by the Department
of Health Municipality (SMS-SP) Committee
for Ethics in Research, and measurements
were taken during an appointment with the
pediatrician or dietitian, using a specific form,
later a free and informed consent agreement
was signed; confidentiality was guaranteed.

Clinical and care data

Infection known time (IT) and time of
follow-up (TF) were calculated by the interval
between the date of the interview and the first
positive serological results for HIV (IT) and
the date of the first appointment at the service
(TF), respectively, obtained from the medical
records. Average times were then calculated,
accordingto age bracket and infection status.

Anthropometric data

Anthropometrical measurements —
current weight (kg), length and height (cm) —
were measured in duplicate by trained profes-
sionals, following procedures recommended
by Lohman'*and World Health Organization
(WHO)?%, using values calculated by the arith-
metic average of the two measurements. The
following indices were calculated: weight for
height (W/H); height for age (H/A); body
mass index for age [(weight (kg)/height
(m?))]**(BMI/Age). Standard deviations (SD)
inrelation to a reference median (Z score) for

the population were calculated for children
and adolescents (WHO)'%'7, by gender and
age, and W/H and H/A were used in the
under-5s, and BMI/Age and H/A for5to 18
years old. Comparison between the results
obtained and the reference population was
carried out by curves constructed using
Anthro and Anthro Plus'®*.

The following categories for H/A were
adopted for classifying the nutritional status:
very low height for age (Z < -3), low height
for age (-3 < Z < -2), adequate height for age
(Z=-2); for W/H: low weight for height (Z < -2),
adequate weight for height (-2 <Z < +2), high
weight for height (Z = +2). The following were
used for BMI/age: low BMI for age (Z < -2),
adequate BMI for age (-2 <Z < +1), overweight
(+1 =Z < +2) and obesity (Z = +2)'617.

Statistical analysis

The average values and SD for weight and
height were presented for children and ado-
lescents by gender and compared to reference
populations according to the age bracket: 2
to 18 years old - National Center for Health
Statistics (NCHS) (same age bracket)* and
Anjos (4 to 17 years old)*..

Some research data were imputed by poly-
nomial equations, for weight and height for
boys (5 and 16 years old) and girls (4, 16 and
18 years old), owing to the lack of individuals
of these ages. In order to compare the BMI/
age for children and adolescents with HIV/
AIDS with the reference population (NCHS)?,
it was decided to present the observed data
on curves adjusted by second-order poly-
nomials in order to minimize the influence
of fluctuations and facilitate understanding.

For people 20 years old and over, the
median values for weight were presented
graphically and compared to the Family
Budget Survey, 2008 - 2009 (POF/IBGE -
Sao Paulo city)®.

Stata Version 119 was used: statistical
analysis of the data includes summary mea-
sures (average, SD), ANOVA and Scheffé
test, Pearson’s ? association test and Yule’s
association coefficient; p-value was used in
statistical decision-making.
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Results
Study population

A total of 772 PLWHA (51.4% females)
took partin the study: 71 children (< 10 years,
9.2%), 71 adolescents (10 to 19 years, 9.2%)
and 630 adults and elderly people (20 years
and over, 81.6%). A similar proportion of men
to women was observed for all age-brackets
(p =0.140) (data not presented).

The IT (years)-average and SD among
children was 5.1 years (SD =2.9); among ado-
lescents, 7.6 years (SD =4.3) and among adults
and elderly, 5.2 years (SD = 4.6). For TF, the
observed average years and SD were: among
children, 4.6 years (SD = 3.0); among adoles-
cents, 6.9 years (SD = 4.2) and among adults
and elderly, 4.1 years (SD = 3.7). Proportion
of ARVT use was over 93% among children,
adolescents to 14 years of age and elderly
patients with AIDS, and 80% among 15 to 19
years old adolescents, and 87.2% for adults
and elderly with AIDS. For this group, 38.4%
presented coinfection. An association was
identified between the variables “use of ARVT”
and “coinfection’, with statistically higher
proportions of not using ARVT among people
with coinfection (13/269 = 26% versus 43/168
=5%) (p < 0.001) (data not presented).

Table 1 - Statistical summary measures for weight and height for children and adolescents with HIV/AIDS by age (years)

bracket. Municipality of S&o Paulo, 2008 — 2009.

Tabela 1 - Medidas estatisticas resumo para peso e altura de criangas e adolescentes com HIV/aids por grupo etdrio. Municipio

de Sao Paulo, 2008 — 2009.

Anthropometrical characteristics
Children and adolescents

For under-5 children with HIV/AIDS, the
W/H curve observed in this study was right-
shifted with mean 0f0.43 and SD equals to 1.02
in comparison with the reference population
(Fig. 1 and 2). The proportion of children in
this group of age classified in the category
high weight for height for both genders was
5.9% (95%CI 0.0 - 20.0) (data not presented).

Also for children under-5 with HIV/AIDS,
the H/A curve, for both genders, showed a
left-shifted pattern (mean: -0.31; 1.3 SD) (Figs.
1 and 2), where 5.9% (95%CI 0.0 - 20.0) of this
age group children presented low height for
age (data not presented).

For 5-to-19 years old, the H/A curve was
left-shifted (mean: -0.66; 1.16 SD) compared
with the reference population, corresponding
to 2.5% (95%CI 0.0 - 5.8) with very low height
for age. For this same age group, the BMI/Age
curve was left-shifted (mean: -0.13; 1.12 SD) with
3.4% (95%CI1 0.0 - 7.1) of individuals present low
BMI/Age and 2.6% (95%CI 0.0 - 5.9) present
overweight or obesity, for both genders,
respectively (Fig. 2).

Children and adolescents with HIV/
AIDS were generally positioned below the

Weight (kg) Height (cm)

Anthropometrical variables n
Mean SD Mean SD
Children (total) 71 223 7.5 116.1 18.3
<1 4 9.3 0.9 70.1 48
1to4 13 144 25 95.0 6.7
5to9 54 25.1 6.0 124.6 9.6
Adolescents (total) 71 445 13.8 150.9 13.1
10to 14 54 40.7 121 147.0 11.6
15to0 19 17 56.7 11.7 163.2 9.8

SD: standard deviation.
SD: desvio padrao.
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NCHS reference curves* and the Anjos*
study with the Brazilian population in weight
and height for age (Fig. 3). In BMI/Age,
different growth patterns were observed

age, above the reference curve, then from
this age onward below the reference curve,
while the pattern of growth among girls was
the inverse, values being below the NCHS

reference curve® until four years of age, then
above the curve after six (Fig. 3).

between genders: average values among
boys were positioned, until seven years of
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Figure 1 - Distribution of Z-score for weight for height and height for age in 0 to 4 years old children, from the population
studied, with HIV/AIDS and the reference population™.

Figura 1 - Distribuicdo de escore Z para peso para estatura e estatura para idade, em criangas de 0 a 4 anos, da populagéo
estudada, com HIV/aids e da populagéo de referéncia’®.
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Figure 2 - Distribution of Z score for body mass index for age and height for age in 5 to 19 years old children and adoles-
cents from the population studied with HIV/AIDS and the reference population™.

Figura 2 - Distribuicdo de escore Z para indice de massa corporal para idade e estatura para idade em crian¢as e adolescentes
de 5 a 19 anos da populagéo estudada, com HIV/aids e a de referéncia’™.
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Figure 3 - Weight, height and average body mass index (kg/m?) for boys and girls with HIV/AIDS and for the reference
population for the age bracket (years).
Figura 3 - Peso, estatura e indice de massa corporal médio (kg/m?) de meninos e meninas com HIV/aids e da populagdo de
referéncia por grupos etdrios (anos).
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Adults and elderly

In an exploratory approach, we can see
that in adults and the elderly, coinfected
people presented lower average weight
(mean = 63.7 kg) if compared to HIV infected
people (69.2 kg) (p = 0.002 for ANOVA and
Scheffé) (data not presented). Figure 4 shows
median weight (kg) for adults and the elderly
for both populations: (HIV/AIDS and the
reference population?) for men (a) and women
(b). Figure 4a shows that in men the median
scores for weight for HIV/AIDS range from 65
to 70 kg, while in the reference population the
range is from 65 to 75 kg; weight patterns are
similar, with stability from 25 to 54 years of age,
values being lower in the extreme age brackets.
Figure 4b shows that for women with HIV/AIDS
the median weight seems to be lower as age
increases, while in the reference population*
highervalues are seen as age increases, except
in the final age bracket.

Discussion

This study describes anthropometrical
characteristics for PLWHA in different age
brackets, assisted by SUS in Sao Paulo city. The
strengths of this study are the wide age range

Male
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I

Average weight (kg)
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0

20-24 25-29 30-34 35-44 45-54 55-64 65-74

Age (years)

of patients that are included in the analysis
from infants to the elderly and the comparison
between the anthropometrical characteristics
of PLWHA and the general population. In the
literature, the topic is commonly dealt with
in terms of specific population groups, such
as children alone or adults®'".

Care for PLWHA and the availability of
ARVT universally is in itself a structured
activity in the SUS clinics and explains the
high proportions of use found in this study,
where, for adults, rates of the therapy use were
similar to those found in the literature®. The
fact that coinfection is greater among indi-
viduals not on ARVT is an important finding,
and underscores the benefit of nutritional
follow-up because, when there is coinfection,
energy demand increases and the nutritional
status may be impaired if demand is not met.
The higher proportion of people not using
ARVT among the coinfected people than not-
coinfected ones may indicate low compliance
with treatment for a range of reasons that lie
beyond the scope of this study. Albuquerque
etal.,in a 2007 study of PLWHA in the city of
Recife, in the state of Pernambuco, Brazil, also
observed a statistically greater proportion of
undernourished among HIV/AIDS patients
coinfected with tuberculosis.

Female

W HIV/AIDS
POF/IBGE

20-24 25-29 30-34 35-44 45-54 55-64 65-74

Age (years)

Figure 4 - Weight median for males (A) and females (B) with HIV/AIDS and for the reference population for the age

groups (years).

Figura 4 - Mediana de peso para homens (A) e mulheres (B) com HIV/aids e para a populag¢éo de referéncia por grupos

etdrios (anos).
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The literature presents that food-medication
interaction may occur, interfering with the
effectiveness of treatment and contributing
toward drug-resistance. The side-effects of
ARVT use, such as dyslipidemia, and changes
in glucose metabolism, among others, may be
mitigated through follow-up and nutritional
intervention*679101213,

Anthropometrical characteristics
Children and adolescents

Growth among children and adolescents
with HIV/AIDS in the present study was
similar to patterns of growth in the general
population, with an increase in weight and
height with age®; however, these groups were
generally below the reference curves® 2. This
result is in accordance with the literature
that shows the influence of ARVT on the
bone mass depletion affecting, in its turn,
both weight and height?".

Forweight and height, and particularly for
weight among boys, the difference between
the curves might be marked with age possibly
due to the negative influence on the bone
mass growth that occurs during infancy and
adolescence among PLWHA on treatment?’.
This pattern is shown from early ages for weight
among girls. Understanding the possible
influence of HIV/AIDS infection on children
and adolescents growth and development is
a challenge due to many variables involved
in this phenomenon. Particularly in the case
of children and adolescents with HIV/AIDS,
the monitoring nutritional status is even more
imperative, since the demands of growth and
development compete with the need to fight
off several opportunistic diseases. In addition
to the clinical symptoms of side effects of ARVT
use, such as nausea, vomiting, loss of appetite,
and anemia, among others, which put this
group at high nutritional risk®.

Evaluation of the nutritional status in
adolescents is more complex than in children,
owingto changes in body composition during this
phase, such as increased fat deposits in girls due
to the events of puberty, aswell as chronological
age. Criteria for anthropometrical evaluation

in these groups are controversial, and although
the need to incorporate maturational staging
is recognized?, few meet it. This study also
does not have this information, which may
be considered a limitation. Curves based
upon BMI/Age, despite providing practical
solutions such as an epidemiological criterion
for defining nutritional status, must be
interpreted with care, because of changes in
body composition resulting from biological
maturing, which maybecome a complicating
factor for this evaluation®.

Furthermore, it is important to point
out that it would be appropriate to add
other indicators of body composition for
the assessment of the nutritional status of
patients with HIV/AIDS, since BMI is not
enough accurate, although literature indicates
strong correlation with the total body fat®.

Owing to several methodological aspects,
it is hard to compare data for nutritional
status in children with HIV/AIDS and the
uninfected population at large. A study by
Souza® with six years old children in the
Brazilian state of Acre found a prevalence of
low height for age of 2.8% in boys and 1.4%
in girls. Anjos* found similar results for 4 to
9 years old children living in the state of Rio
de Janeiro (2.8 versus 1.9%). The data for this
study in the 0 to 5 years old bracket indicate a
prevalence 0f4.9% (95%CI 1.8 - 10.3) for both
sexes in terms of nutritional status. Victora
etal.’, in a recent study, drew attention to
a fall in the prevalence of height deficit in
the last 30 years, possibly associated with
increased access to health activities targeting
mothers and children. Children with HIV/
AIDS can, therefore, be expected also to
benefit from this scenario.

0to 4 yearsold

Given the 95%CI for prevalence for high
weight for height observed in the present
study (5.9%; 95%CI 0 - 20), it seems similar
to the findings of Anjos?! (6.3% for girls
and 7.7% for boys). On the other hand,
in the study by Souza®, the prevalence
for the category was 2% for both genders.
Comparison of results for H/A in children
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with HIV/AIDS are similar to those of the
Anjos study* with schoolchildren from the
city of Rio de Janeiro, describing an H/A
deficit in 4 to 9 years old. Although the
results for both genders combined had not
been presented by Anjos?, for purposes of
comparison, a prevalence and 95%CI for
7 < -2 was calculated, and a score of 2.3%
(95%CI1 1.6 - 3.2) was obtained, while in the
present study the values were 5.9% (95%CI
0 - 20), indicating similar results in these
populations.

5to 19 years olds

Itis not clear if the BMI/A is an adequate
index in HIV/AIDS populations. The result
of overweight or obesity as of BMI/A [2.6%
(95%CI 0 - 5.9)] for both genders together is
lower than obtained by Sotelo®** in a popu-
lation of school-age children in a central area
of the city of Sao Paulo (22.2%). This group
presents lower weight as a possible result of
the disease state, which includes symptoms,
treatment and side effects'>". Itis important,
however, to consider that the same BMI value,
depending on gender and degree of matu-
ration, may mean different things in terms of
body composition and therefore nutritional
risk, and should, as a result, be associated
with other anthropometrical measurements®.
For H/A, the observed shifting of the curve
shows long-term involvement (stunting)
seems important specially considering the
prevalence of 11.9% of Z score under -2 SD.

Adults and elderly

Although the exploratory approach, it can
be discussed that the lower average weight
scores for adults and the elderly found in the
present study were similar to those obtained
by Diehl**and Jaime*, both in populations of
adults with HIV/AIDS, although they used CD4
values to categorize the infection situation.
Whereas, in this study, men with HIV/AIDS
showed lower weight in all age brackets than
the population atlarge®’, among women this
was only observed for higher age brackets.
These results need to be more studied in order

to better understand the effect of HIV/AIDS
related to gender and age. Oliveira et al.** and
Almeida et al.’ did not observe significant
differences in the proportions of PLWHA in
different BMI categories. However, in the
study by Jaime et al.*, the average BMI was
significantly lower among men than among
women; however, no difference by sex was
observed for average weight. Oliveira et al.*,
analyzing changes in weight, found thatwomen
presented a significantly greater change in this
feature, both for gain and for loss, than men.
Amongthe elderlyin particular, even among
the healthy elderly, not only a physiological
loss of bone and muscle mass thatis observed.
There are also functional changes, such as
a reduction in basal metabolism, intestinal
mobility, changes in digestion, difficulty in
chewing and swallowing, changes in taste and
less efficient absorption of nutrients, as well as
other factors® that may help explain the lower
median weight scores than those for individuals
of the same age in the population at large®.

Conclusion

The non-availability of data for weight
change owing to the cross-sectional study
design and the lack of data on subjects
socio-economic background and clinical
course, all limit more complete under-
standing, since they are aspects related to
anthropometrical characteristics.

The presence of HIV/AIDS hinders under-
standing of the nutritional status in all the
groups analyzed and shows the importance
of further studies enabling patients to be fol-
lowed throughout the process of infection
and disease*®®!°. The nutritional practice
done as routine in the health services helps
in the screening of cases to be prioritized
for intervention purposes, in trend analyses
and the guidance of clinical actions, assuring
better results when adopted alongside other
initiatives®. For children and adolescents with
HIV/AIDS, the lower weight and height than
in the non-infected population underscores
the importance of using simple measure-
ments, like weight and height, to monitor
nutritional status and shows the need for
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further studies to investigate the difference
in findings per gender. For adults and elderly,
the worsening in the weight among the coin-
fected should be monitored. There is a need
of reference populations curves from PLWHA
for anthropometric characteristics and cut-off
values for classifying people regarding their
nutritional status.
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