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Resumen
Objetivo: identificar la ingestión alimentaria de macro y micronutrientes en adolescentes viviendo con VIH/sida que usan terapia anti-retroviral 
y compararlos a las Dietary Reference Intakes. 

Metodología: estudio transversal realizado con adolescentes de ambos sexos con VIH/sida, en el que se evaluó la composición dietética de 
macro y micronutrientes a través del recordatorio alimentario de 24h. 

Resultados: 39 adolescentes con una edad promedio de 15 años, un 51,3% del sexo masculino. Los participantes consumieron menos calorías 
totales en la dieta, fibra total (g/d), vitaminas liposolubles (A, D, E, K), vitamina B5 (mg/d), vitamina B9 (mg/d), vitamina C (mg/d), calcio (mg/d), 
fósforo (mg/d), potasio (mg/d) y magnesio (mg/d) que lo recomendado. Los porcentajes de ingestión por debajo de lo recomendado representaron 
el 79,5% para las calorías, el 82,1% para la fibra total, el 89,7% para la vitamina A, el 100% para la vitamina D, el 87,2% para la vitamina E, el 
100% para la vitamina K, el 71,8% para la vitamina B5, el 82,1% para la vitamina B9, el 76,9% para la vitamina C, el 92,3% para el calcio, el 
61,5% para el fósforo, el 97,4% para el potasio y el 76,9% para el magnesio. Los participantes consumían más carbohidratos (g), proteínas (g), 
vitaminas B2 (mg/d), B3 (mg/d), B8 (mg/d) y sodio (g/d) de lo recomendado, representando porcentajes por encima de la ingestión del 92,3% 
para los hidratos de carbono, del 64,1% para las proteínas y la vitamina B2, del 56,4% para la vitamina B3, del 82,1% para la vitamina B8 y del 
59% para el sodio. Los demás nutrientes estaban dentro de lo recomendado por las DRIs. 

Conclusión: el consumo alimentario fue inadecuado en comparación con lo recomendado por las Directrices Internacionales de Nutrición.
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Abstract
Objective: To evaluate macro and micronutrients intake of adolescents living with HIV/AIDS in use of antiretroviral therapy and compare it to 
the Dietary Reference Intakes. 
Methodology: Cross-sectional study conducted with adolescents of both genders with HIV/AIDS, assessing the dietary composition of macro 
and micronutrients, using the 24h dietary recall. 

Results: 39 adolescents, average age of 15 years, 51.3% males. The participants intake of total calories, total fiber (g/d), liposoluble vitamins (A, 
D, E, K), vitamin B5 (mg/d), vitamin B9 (mg/d), vitamin C (mg/d), calcium (mg/d), phosphorus (mg/d), potassium (mg/d), and magnesium (mg/d) 
was lower than recommended. The percentages of intake lower than recommended were 79.5% for calories, 82.1% for total fibers, 89.7% for 
vitamin A, 100% for vitamin D, 87.2% for vitamin E, 100% for vitamin K, 71.8% for vitamin B5, 82.1% for vitamin B9, 76.9% for vitamin C, 
92.3% for calcium, 61.5% for phosphorus, 97.4% for potassium, and 76.9% for magnesium. The participants ingested more carbohydrates (g), 
proteins (g), vitamins B2 (mg/d), B3 (mg/d), B8 (mg/d) and sodium (g/d) than recommended, the percentages above the recommendations being 
92.3% for carbohydrates, 64.1% for proteins and vitamin B2, 56.4% for vitamin B3, 82.1% for vitamin B8, and 59% for sodium. The remaining 
nutrients were within the amounts recommended by the DRIs. 

Conclusion: Food intake was inadequate as compared to the recommendations of the International Nutrition Guidelines.
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INTRODUCTION

The development of combined antiretroviral therapy (ARVT), 
which rendered the important sustained suppression of viral 
replication, modified the clinical course of AIDS and its epi-
demic profile (1). The free and universal access to ARVT, 
established by the Brazilian government, caused a profound 
impact in the history of HIV infection, decreasing mortality 
and opportunistic infections, and had a consequent increase 
in the survival of carriers (2). According to the data from the 
Boletim Epidemiológico de 2014 (3), until October of that year, 
around 400 thousand people who live with HIV/AIDS (PVHA = 
PLWHA) had received ARVT for free from the Unified Health 
System (SUS) (4). 

In Brazil there are approximately 20,000 adolescents living with 
HIV/AIDS, aged between 13 to 19 years. Only half of those are 
using ARVT (4). 

The need for an appropriate approach by health professionals 
aiming at comprehensive attention to adolescents must consider 
the specific characteristics and subjective factors, sociocultural 
as well as demographic, confirming that care goes beyond the 
indication of treatment regimens and access to laboratory exams 
(4). The most important difficulties found in providing care for this 
group are: revealing the diagnosis, orphanhood, unstructured fam-
ilies and the initiation of sexual activity. Part of this group reaches 
adolescence exposed to many antiretroviral regimens, presenting 
a range of adverse effects, with few treatment options and the 
necessity to access to new drugs (5).

In HIV/AIDS carriers there is a high risk of malnourishment, 
even in the asymptomatic phases of the disease, since the virus 
generates changes in the demands of the nutritional status, such 
as protein catabolism, the risk increasing during the course of 
the infection (6). The importance of food and nutrition for people 
living with HIV/AIDS is so relevant that some authors advocate 
that it should receive the same attention as laboratory exams 
such as viral load and CD4 do, both for the characteristics of the 
HIV infection and for the possible adverse effects of antiretroviral 
medications (4).

There are evidences that people who live with HIV/AIDS and 
who have decreased serum levels of minerals and vitamins 
with immunomodulatory properties (vitamins C, A, B complex, 
selenium, zinc, and magnesium), present faster disease pro-
gression and higher mortality risk (7). The micronutrients are 
important to maintain healthy immunologic response and have 
been associated to the decrease in disease progression (5). It 
is important to emphasize that adolescence is that last moment 
of growth and development when nutritional demands are high 
as a consequence of the growth sprout, weight gain and sexual 
maturity (8).

Considering the current context of continuous use of ARVT in 
adolescents, there is a shortage of studies that approach their 
nutritional aspects. The objective of this study is therefore to iden-
tify the food intake of macro and micronutrients of adolescents 
living with HIV/AIDS in use of ARVT, and compare it to the Dietary 
Reference Intakes (DRIs). 

METHODS

Cross-sectional study conducted with adolescents from the HIV/
AIDS Pediatric Ambulatory of the Hospital de Clinicas de Porto 
Alegre (HCPA)-Zona 4 with HIV/AIDS using ARVT. The consecutive 
sample comprised patients of both genders, from 14 to 18 years 
of age, with the diagnosis of HIV infection, using ARVT for at least 
three months. The study was approved by the Ethics in Research 
Committee of the Hospital de Clínicas de Porto Alegre (n 10-0584). 

The variables collected from patients’ medical records were: 
clinical (gender, age, time from HIV diagnosis, and current treat-
ment regimen), virological (viral load), and immunological (TCD4+, 
TCD4+%, TCD8+, TCD8+% and TCD4+/TCD8+ ratio). The var-
iables on diet (food and liquids) were collected by the researcher 
at the moment of the clinical visit talking to the adolescents and 
their tutors. 

Food intakes were obtained by means of a 24-hours dietary 
recall adapted from Fisberg et al. (9). They were analyzed by 
DietWin Professional 2.0 2008 software for the calculation of 
diet. Energetic needs, macro and micronutrients were evaluat-
ed according to the recommendations of the Dietary Reference 
Intakes (DRI) (2005). The evaluation of total fat, saturated fat, 
and cholesterol intakes was based on the recommendations of 
the American Heart Association (AHA) that advocates 20%-30% 
of lipids for total energetic value, < 10% of saturated fat, and < 
300 mg of cholesterol/day. For the macronutrients the values 
of 55%-60% of carbohydrates and 12%-15% of proteins were 
considered adequate. The energetic needs as well as the need 
for macro and micronutrients were then compared to the DRIs 
recommendations (14).

The continuous variables were described by medians (md) and 
the width of the interquartile range. The categorical variables were 
described by absolute and relative frequencies, and percentages.

The analyses were done using the SPSS® software (Statistical 
Package for the Social Sciences) version 18.0 (p<0.05).

RESULTS 

Participants were 39 adolescents of both genders, infected 
by vertical transmission. In spite of the mean time of diagnosis 
be longer than 10 years, the median time of ARVT use was a 
little longer than 24 months, with the predominance of protease 
inhibitors in the treatment regimen. Most subjects were clinically 
stable, with undetectable viral load (< 50 copies) and TCD4+ 
cells above 500. Table I depicts the clinical characteristics of 
the participants.

Tables II and III show food intake and DRIs recommendations. 
Participants ingested less total calories, total fiber (g/d) (Table II), 
liposoluble vitamins (A, D, E, K), vitamin B5 (mg/d), vitamin B9 
(mg/d), vitamin C (mg/d), calcium (mg/d), phosphorus (mg/d), 
potassium (mg/d), and magnesium (mg/d) compared to the rec-
ommended amounts (Table III). The percentages of intake below 
recommendations were 79.5% for calories, 82.1% for total fiber, 
89.7% for vitamin A, 100% for vitamin D, 87.2% for vitamin E, 
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100% for vitamin K, 71.8% for vitamin B5, 82.1% for vitamin B9, 
76.9% for vitamin C, 92.3% for calcium, 61.5% for phosphorus, 
97.4% for potassium, and 76.9% for magnesium. 

The participants ingested more carbohydrates (g), pro-
teins(g) (Table II), vitamins B2 (mg/d), B3 (mg/d), B8 (mg/d), and 

sodium (g/d) (Table III) than the recommended amounts, the per-
centages above the recommendations being 92.3% for carbo-
hydrates, 64.1% for proteins and vitamin B2, 56.4% for vitamin 
B3, 82.1% for vitamin B8, and 59% for sodium. The remaining 
nutrients were within DRIs recommendations.

DISCUSSION

In this study, it was noted that the participants presented a 
diet intake below the recommendations for total energetic value, 
micronutrients and food fibers, and above the recommendations 
for macronutrients, demonstrating feeding standards similar to 
the Brazilian population (5) in the ingestion of carbohydrates 
and proteins, but with deficient food quality (8,11). Even though 
those adolescents were clinically stable, nutritional deficiency 

Table I. Clinical characteristics  
of the participants

Variables*
Adolescents  

14-18 years (n = 39)

Age (years) 15 (14-17)

Gender

Male 20 (51.3%)

Female 19 (48.7%)

Time of HIV diagnosis (months) 180 (108-216)

Time of ARVT use (months) 27 (16-47)

Current ARVT

With PI 28 (71.8%)

Without PI 11 (28.2%)

Viral load

< 50 copies 25 (64.1%)

≥ 50 copies 14 (35.9%)

TCD4+ 691 (547-875)

TCD8+ 952 (699-1,278)

TCD4+/TCD8+ ratio 0.74 (0.48-1.10)

ARVT: Combined antiretroviral therapy; PI: Protease inhibitors.

Table II. Food intake of macronutrients as 
compared to the DRI recommendation

Variables
Intake  

Average ± SD 
Recommended 

(DRI, 2010)

TEV (Kcal/day) 1661 (853-4710) * 3,152 (M) 2,386 (F)

Carbohydrates (g/d) 235 (126-694)** 130 g 

Carbohydrates (%) 56 (45-67) 45%-65% 

Proteins (g/d) 72 (29-183)** 52 (M) 46 (F) 

Proteins (%) 16.2 (11.4-20) 10%-30% 

Total lipids (g/d) 52 (13-197) NSR

Total lipids (%) 29 (21-42) 25%-35% 

Total fibers (g/d) 17 (3-60)* 38 (M) 26 (F)

*Below recommendations; **Above recommendations; SD: Standard 

deviation; TEV: Total energetic value; DRI: Dietary REFERENCE INTAKES; NSR: 

No standard recommendation; M: Male; F: Female.

Table III. Food intake of vitamins and 
minerals as compared to the DRI 

recommendations

Variables
Intake Median 

(P25-P75)
Recommended

(DRI, 2010)

Vitamin A (mg/d) 251 (113-401)* 900 (M) 700(F)

Vitamin D (mg/d) 2.3 (0.2-5.0)* 15 (M) 15 (F)

Vitamin E (mg/d) 6.0 (3.4-11.6)* 15 (M) 15 (F)

Vitamin K (mg/d) 0.2 (0.1-0.3)* 75 (M) 75 (F) 

Vitamin B1 (mg/d) 1.0 (0.6-1.6) 1.2 (M ) 1.0 (F) 

Vitamin B2 (mg/d) 1.6 (0.9-2.8)** 1.3 (M) 1.0 (F) 

Vitamin B3 (mg/d) 18.9 (10.9-35.2)** 16 (M) 14 (F) 

Vitamin B5 (mg/d) 3.1 (1.2-5.2)* 5 (M) 5 (F)

Vitamin B6 (mg/d) 1.1 (0.5-1.9) 1.3 (M) 1.2 (F) 

Vitamin B8 (mg/d) 131 (44.2-218)** 25 (M) 25 (F)

Vitamin B9 (mg/d) 172 (70.6-337)* 400 (M) 400 (F) 

Vitamin B12 (mg/d) 2.3 (1.4-3.5) 2.4 (M) 2.4 (F) 

Vitamin C (mg/d) 26.9 (8.8-61.7)* 75 (M) 65 (F) 

Calcium (mg/d) 479 (178-775)* 1,300 (M) 1,300(F) 

Phosphorus (mg/d) 859 (484-1,359)* 1,250 (M) 1,250 (F) 

Zinc (mg/d) 9.2 (5.7-13.8)  11 (M) 10 (F) 

Potassium (g/d) 1.7 (1.0-2.7)* 4.7 (M) 4.7 (F)

Magnesium (mg/d) 221 (102-367)* 410 (M) 360 (F) 

Iron (mg/d) 9.4 (6.1-15.2) 15 (M) 11 (F) 

Sodium (g/d) 2.0 (1.1-2.6)** 1.5 (M) 1.5(F)

*Below recommendations; **Above recommendations; DRI: Dietary 

reference intakes; M: Male; F: Female.
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may have short term or medium term impact in immunity, mus-
culature, and quality of life. In a study by Ziegler et al. (11) with a 
sample of young North American subjects, which compared food 
intake to DRIs recommendations, a low intake of micronutrients 
was also observed. 

Some studies report abnormalities in the nutritional status of 
patients living with AIDS and the importance of adequate nutri-
tional therapy, nutrient deficiency being one of the most important 
issues in those patients since they present poor food intake and 
bear metabolic modifications, such as increased protein catab-
olism (12). 

The low intake of total fibers is consonant to the results by Wer-
ner et al. (13), where inadequate intake of this nutrient prevailed in 
subjects above 9 years of age. This fact may contribute to the con-
centration increase of serum cholesterol, because fibers have the 
capacity of binding to some substances, such as cholesterol, in 
the bowel, decreasing its absorption. Furthermore, the low intake 
of food fibers correlates to increased cardiovascular risk and to the 
development of colon cancer (14). Eating highly processed food as 
well as junk food that are rich in fat and sodium also contributes 
to a diet poor in food fibers and micronutrients (15). 

A low intake of vitamin A was noted. Ferraz (16) reports that 
vitamin A deficiency intensifies the severity of diseases such as 
diarrhea and other infectious processes, and it may cause states 
of immunodeficiency of nutritional origin alone. Ziegler et al. (11) 
noted intake below DRIs recommendations after evaluating reg-
ular food intake in a population of North American subjects aged 
from 1 to 25 years. 

Low intake of vitamins C and E was also noted. Maggini et al. 
(17) also report vitamins C and E deficiencies in patients with 
AIDS. It is well known that vitamin C acts as immunity-promoter 
along with vitamin E in the anti-oxidative process, being consid-
ered micronutrients necessary to maintain physiologic functions 
and body integrity (18). Vitamin C deficiency affects physical 
and mental growth in children in a negative way and may cause 
immune deficiencies (17).

Vitamins A, E and C are considered immune nutrients since 
they modulate the immunologic system, thus helping the body 
defense mechanism (19). 

In this study we found a low intake of vitamin B9. Remacha (20) 

mentions that the low concentration of B12 and folate deficiency 
may be indicators of disease progression in HIV-infected subjects. 
Furthermore, it is known that the deficiency of vitamins B12 and 
B9 may cause megaloblastic anemia (21).

Vitamin D also showed intake values much lower than the 
ones considered adequate according to DRIs. It is known that 
vitamin D is related to the immune function and it may affect 
the progression of HIV infection. Its serum level depends on 
two factors: food intake and sun exposure. In addition, in the 
long run, if associated to low calcium intake it may impair bone 
health (21,22). This study did not evaluate the use of vitamin D 
supplementation. 

Calcium intake as compared to the recommendations was defi-
cient: skipping breakfast, something common in this age group 

(23), may contribute to the low intake of this micronutrient. It is 
known that calcium has an important role in adolescence, espe-
cially with regard to retention to form bone and in bone minerali-
zation, involved in bone formation and skeleton preservation (24). 
A research in a population of teenagers living with AIDS also found 
low calcium intake, 60.4% of the subjects presenting low intake of 
that mineral (25). With positive adolescents of the city of Granada, 
Spain, the authors noted an intake higher than expected for the 
RDA for this age group among boys (22). Such differences may 
be attributed to different cultural eating habits. 

Other nutrients as phosphorus, potassium and magnesium 
showed lower intake than recommended. Carter et al. (26) in 
a meta-analysis on the micronutrients in HIV noted that studies 
report that those micronutrients are supplemented in the diet, 
providing no information on their intake as food. Our work is 
among the pioneers in the approach to those micronutrients in 
food intake. 

Sodium intake was high. A study conducted by Leitte (18) in Rio 
de Janeiro with HIV-infected adults noted that the subjects’ diets 
were with high sodium content, with a percentage of 82% above 
recommendations, thus inadequate for the primary prevention 
of cardiovascular diseases. Goldstein (27) mentions that arterial 
hypertension is dependent on nutritional factors such as excessive 
sodium intake.

The results of this study point to relevant gaps for the planning 
of clinical and nutritional interventions in HIV/AIDS adolescents 
in use of ARVT.

Feeding has an important role in the immunologic system, since 
enough quantities of macro and micronutrients are necessary 
for its normal function (27); nevertheless, few studies have been 
conducted to evaluate the diets of adolescents with HIV/AIDS. 
The few existing studies reported inadequate diets (28,29). In this 
study we suggest that the macro and micronutrients deficiencies 
found may be associated to the lack of adequate nutritional infor-
mation and counseling. Inadequate feeding is connected to the 
stimulation of excessive food amounts and inadequate quality. The 
possibility of nutritional counseling for the adolescents in regard 
to adequate food intake may correct feeding errors and decrease 
their deleterious effects (30). 

CONCLUSION

The adolescents under study had inadequate food intake since 
they had a smaller amount of calories, total fiber, liposoluble vita-
mins, vitamins B5, B9, C, calcium, phosphorus, potassium and mag-
nesium, and excessive sodium as compared to the Food-based 
International Dietary Guidelines. Considering that they carry a chron-
ic disease and the increase in their life expectancy, the development 
of specific protocols that incorporate the clinical characteristics of 
the infection, pharmacotherapy and its adverse effects, as well as 
the cultural aspects of adolescence is a key issue. This is the first 
article to evaluate feeding habits in ARVT-using adolescents and 
stressing the importance of nutritional counseling. 
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