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ABSTRACT

Infection with the human immunodeficiency virus remains associated with relevant
nutritional changes, even after expanding access to antiretroviral therapy. Historically,
people living with HIV have been affected by malnutrition, low weight, wasting, weight
loss, micronutrient deficiencies, and food insecurity—conditions related to poorer
immune response, higher morbidity, and increased mortality. However, over the past
decades, greater survival, clinical recovery after starting treatment, population aging,
metabolic changes, and prolonged exposure to antiretroviral therapy have contributed to
the growth of overweight, obesity, and cardiometabolic risk in this population. In this
context, this study aimed to analyze global evidence on the double burden of
malnutrition in people living with HIV, considering the coexistence of nutritional
deficits and excess weight in the contemporary era of HIV care.This is an integrative
literature review with a meta-analytic component, based on 40 selected scientific
studies from recognized databases, including observational studies, cohorts, systematic
reviews, meta-analyses, and nutritional intervention studies. The findings showed that
malnutrition remains significant in vulnerable populations, especially in contexts
marked by food insecurity, poverty, limited access to health services, and a higher
infectious disease burden. At the same time, overweight has become increasingly
common, associated with weight gain after antiretroviral therapy, changes in body
composition, obesity, hypertension, diabetes, and other metabolic conditions. The
integrated analysis revealed that malnutrition in people living with HIV should not be
understood only through the body mass index, but as a multifactorial phenomenon that
involves chronic inflammation, lean mass, adiposity, diet quality, micronutrients, food
security, and social determinants.It is concluded that the double burden of malnutrition
represents a persistent and emerging challenge in HIV care, requiring expanded
nutritional surveillance, ongoing metabolic assessment, individualized interventions,
food security policies, and interdisciplinary action.

Keywords:HIV infections; malnutrition; nutritional status; obesity; food
security.
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INTRODUCTION

Infection with the human immuno-

deficiency virus (HIV) remains a condit-

ion of high relevance for global public

health, not only because of its infectious

and immunological burden, but also due

to the complex metabolic, nutritional, and

social repercussions that accompany di-

sease progression and prolonged use of

antiretroviral therapy (ART). In recent

decades, expanded access to antiretroviral

treatment has profoundly changed

the clinical course of infection, reducing

mortality, increasing survival, and trans-

forming HIV into a largely manageable

chronic condition across many care sett-

ings. However, this epidemiological tra-

nsition has not eliminated nutritional

vulnerabilities associated with HIV; rat-

her, it has produced a more complex

scenario characterized by the coexistence

of classic forms of undernutrition, such as

low body weight, wasting, loss of lean

mass, micronutrient deficiencies, and

food insecurity, alongside the progressive

increase in overweight, obesity, and car-

diometabolic disorders in people living

with HIV (PLHIV) (1,8,9,31,32) .

Historically, malnutrition associated
with HIV has been characterized by

progressive weight loss, wasting syndr-

ome, and immune deterioration, often

observed in advanced stages of infection.

Classic studies have shown that weight

loss and low body mass index (BMI) are

associated with disease progression, inc-

reased risk of opportunistic infections,

worse clinical response, and higher mor-

tality (1, 10,11,14). The pathophysiology

of this process involves interconnected

mechanisms, including chronic systemic

inflammation, increased resting energy

expenditure, hormonal changes, reduced

food intake, intestinal malabsorption,

chronic diarrhea, coinfections, and dete-

rioration of lean body mass (13-17). In

addition, malnutrition impairs immune

response, reduces functional capacity,

and may limit the overall effectiveness of

care, especially in regions marked by

food insecurity, poverty, and barriers to

access to health services (4,7,19,39,40).

Despite therapeutic advances, maln-

utrition remains significant in PLHIV,

especially in low- and middle-income

countries. Studies conducted in African

settings show

relevant prevalences of low body weight

http://www.revistacientificaipedss.com


3

ISSN: 2764-4006 | www.revistacientificaipedss.com

and nutritional impairment among adults

under clinical follow-up or receiving ART

(2,20,2l,24,25). In a systematic review

and meta-analysis conducted in Sub-

Saharan Africa, the combined prevalence

of malnutrition among adults living with

HIV remained high, showing that altho-

ugh the expansion of ART is essential, it

is not sufficient to neutralize the social

and biological determinants of nutritional

vulnerability (24). In addition, malnutrit-

ion represents not only a marker of

clinical frailty, but also a factor associated

with worse outcomes, including higher

morbidity and mortality, which reinforces

its importance as a prognostic indicator

and as a target for integrated interventions

(l,25,26).

Alongside this, contemporary liter-

ature has demonstrated a substantial ch-

ange in the nutritional profile of people

living with HIV (PLHIV), with an incre-

ase in the prevalence of overweight,

obesity, and weight gain after the start of

ART (27-35). This phenomenon is part-

icularly relevant due to longer survival,

immune recovery, improved overall hea-

lth after treatment, and possible metabolic

effects associated with certain antiretrov-

iral regimens. Observational studies and

recent reviews indicate that excess weight

is no longer a marginal finding in PLHIV

and has become part of a new clinical

agenda, related to the risk of arterial

hypertension, diabetes mellitus, dyslipi-

demia, hepatic steatosis, cardiovascular

disease, and worsening of chronic low-

grade inflammation (3l-35). Thus, obes-

ity in PLHIV should not be interpreted

only as a sign of nutritional recovery, but

as a condition potentially associated with

an increased cardiometabolic burden and

the need of monitoring

longitudinal.

This scenario sets up the so-called

double burden of malnutrition, a concept

that describes the coexistence of nutriti-

onal deficits and excess weight within the

same population, community, health ser-

vice, or even in different clinical phases

of the same individual. In PLHIV, this

double burden takes on particular features

because it results from the interaction

between immunological, metabolic,
therapeutic,

socioeconomic, and behavioral factors.
While some people remain exposed to
low weight, food insecurity, and nutriti-
onal deficiencies, others develop signifi-
cant weight gain, obesity, and metabolic
disorders after the initiation or during
follow-up of ART (8,9,2l,27,3l,32). In
certain settings, as demonstrated in ART
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clinics in Zimbabwe and in contemporary

studies in Brazil, South Africa, and

Tanzania, the prevalence of overweight

and obesity may approach or even surp-

ass that of low weight, revealing a

nutritional transition underway within the

population of people living with HIV

(20-22,36).

Food insecurity occupies a central

position in this debate, since it can

coexist with both malnutrition and excess

weight. In vulnerable populations, low-

quality diets, economic restriction, food

instability, and dependence on ultra-

processed foods or foods of low nutriti-

onal value can contribute

at the same time to micronutrient defici-

encies, loss of lean mass, abdominal

obesity, and worse metabolic control.

Studies conducted in Latin America, the

Caribbean, and Africa show that food

insecurity is associated with poorer nutri-

tional conditions and unfavorable outc-

omes in the care of people living with

HIV (PLHIV), including difficulties with

treatment adherence, worse retention in

services, and greater clinical vulnerability

(37-40). Thus, nutritional assessment in

HIV cannot be limited to body weight

alone and should incorporate anthropo-

metric, clinical, biochemical, dietary, and

social indicators.

In addition to anthropometric aspe-

cts, micronutrient deficiencies and bioc-

hemical changes also make up

the spectrum of poor nutrition in people

living with HIV (PLHIV). Nutritional

deficiencies can occur before and after

antiretroviral therapy (ART), influenced

by inflammation, inadequate intake, gas-

trointestinal changes, medication use,

coinfections, and socioeconomic condit-

ions (l8, l9). Such changes contribute to

poorer immune performance, greater fat-

igue, anemia, reduced quality of life, and

increased susceptibility to infectious and

metabolic complications. In this sense,

the dual burden of malnutrition in PLHIV

should not be understood only by the

opposition between being underweight

and being obese, but as a continuum of

nutritional imbalances that involves body

composition, lean mass, adiposity, micr-

onutrients, inflammation, and social det-

erminants.

Understanding this dual burden is

especially relevant for the development

of public policies, clinical protocols, and

strategies for comprehensive care. In

many HIV services, nutritional assessm-

ent is still underused or directed
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primarily for low-weight tracking, with- regions, study designs, treatment profiles,
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out systematically incorporating monito-

ring of excess weight, central obesity,

body composition, and cardiometabolic

factors. On the other hand, in contexts

where weight gain is interpreted exclus-

ively as a sign of therapeutic success,

there may be a delay in identifying

and socioeconomic contexts. In addition,

the methodological heterogeneity of the

studies, the different anthropometric cut-

off points, the diversity of antiretroviral

regimens, and variation in nutritional

indicators make it necessary to produce a

critical and quantitative synthesis of the

available evidence.

emerging metabolic risks. The literature

suggests that HIV care programs should

evolve toward integrated models capable

of simultaneously recognizing the persi-

stence of classic malnutrition and the

growth of obesity, especially in populat-

ions exposed to socioeconomic inequali-

ties and food

(5,7,3l,33,37,38).

Given this scenario, the present

integrative review with meta-analysis

aims to gather, analyze, and synthesize

global evidence on the double burden of

malnutrition in people living with HIV,

considering both the persistence of und-

erweight, wasting, food insecurity, and

nutritional deficiencies, as well as the

increase in overweight, obesity, and we-

Despite the increase in studies on

nutritional status among PLHIV, there are

still important gaps regarding the overall

synthesis of the double burden of malnut-

rition in this population. Some of the

literature focuses in isolation on low body

weight, wasting, or food insecurity, while

another portion addresses obesity, weight

gain, and cardiometabolic risk after ART.

This fragmentation makes it difficult to

develop an integrated understanding of the

phenomenon and limits comparison across

ight gain associated with antiretroviral

treatment. By integrating studies from

different geographic and epidemiological

contexts, it seeks to provide a compreh-

ensive and scientifically grounded view

of the nutritional complexity of HIV in

the contemporary era, contributing to the

improvement of strategies for screening,

nutritional care, metabolic monitoring,

and the formulation of health policies

aimed at people living with HIV.

METHODOLOGY
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The present study was designed as

an integrative literature review with a

meta-analytical component, developed

with the aim of critically synthesizing the

available evidence on the dual burden of

malnutrition in people living with HIV,

encompassing both low body weight,

wasting, weight loss, micronutrient defi-

ciencies, and food insecurity, as well as

the progressive increase in overweight,

obesity, and weight gain associated with

the use of antiretroviral therapy. The

choice of an integrative review is justified

by the scope of the phenomenon investi-

gated, which involves different

research designs

methodological epidemiological

populations, anthropometric indicators,

and clinical-nutritional outcomes. The

meta-analytical component was planned

for studies with quantitative data suf-

ficiently homogeneous, especially those

that sh- owed the prevalence of

malnutrition, low body weight,

overweight, obesity, wast- ing, or

weight gain in people living with HIV.

The methodological approach was
guided by the general principles applica-
ble to integrative reviews and by the
international recommendations for sys-
tematic reviews and meta-analyses, esp-

ecially regarding the formulation of the

research question, definition of eligibility

criteria, study screening, standardized

data extraction, critical appraisal of the

literature, and synthesis of the findings.

The guiding question was structured as

follows: what global evidence is available

on the coexistence of malnutrition, low

weight, wasting, food insecurity, nutriti-

onal deficiencies, overweight, obesity,

and weight gain in people living with

HIV? Based on this question, we sought

to understand not only the frequency of

nutritional disorders, but also their relat-

ionships with antiretroviral therapy,

immunosuppression, inflammation,

social vulnerability, food insecurity

mortality and cardiometabolic risk.

The search strategy was planned to
identify studies published in recognized

scientific databases, including PubMed/

MEDLINE, Scopus, Web of Science,

ScienceDirect, Cochrane Library, SciE-
LO, LILACS, and Google Scholar for

supplementary tracking. Controlled desc-

riptors and free-text terms related to HIV,

nutritional status, and the double burden
of undernutrition were used, combined

using Boolean operators. Among the main

terms employed were: “HIV”, “people
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living with HIV”, “PLHIV”, “AIDS”,
“malnutrition” “undernutrition”

“underweight”,

“wasting syndrome”, “weight loss”,“food

insecurity”, “micronutrient deficiency”,

“anemia”, “overweight”, “obesity”, “we-

ight gain”, “body mass index”, “antiretr-

oviral therapy”, “ART”,“HAART”, “do-

uble burden of malnutrition” and “nutrit-

ional status” .

Equivalent strategies in Portuguese and

Spanish were also considered to expand

the identification of studies in Latin

American databases, using terms such as

“HIV”, “people living with HIV”, “mal-

nutrition”, “low weight”,“overweight”,

“obesity”, “nutritional status”, “food in-

security”, and “antiretroviral therapy” .

Observational original studies,

cross-sectional studies, prospective or

retrospective cohorts, nutritional interve-

ntion trials, systematic reviews, meta-

analyses, and reviews of theoretical rel-

evance were included that addressed,

directly or indirectly, the nutritional sta-

tus of people living with HIV. The

population of interest comprised adults

living with HIV, on or not on antiretrov-

iral therapy, followed in health services,

clinical cohorts, community studies, or

nutritional assistance programs. Studies

were considered eligible if they provided

information on at least one of the follo-

wing domains: low weight, undernutrit-

ion, wasting, weight loss, lean mass,

micronutrient deficiencies, food insecur-

ity, overweight, obesity, weight gain,

BMI, body composition, or clinical out-

comes associated with nutritional status.

Studies that addressed HIV in association

with metabolic, inflammatory, immuno-

logical, or social outcomes were retained

when they contributed to understanding

the double burden ofmalnutrition.

Studies that did not involve people

living with HIV, publications with no

direct relationship to nutritional status,

opinion pieces without a scientific basis,

editorials, letters to the editor, conference

abstracts without complete data, and

studies exclusively involving children

when not compatible with

the main scope of the review, duplicates

and studies whose bibliographic informa-

tion did not allow for at least minimal

traceability. General population studies

on the double burden of malnutrition were

considered only when useful for concep-

tual contextualization, but were not incl-

uded in the quantitative core of the

analysis. To preserve the article’s scienti-

fic rigor, the final selection prioritized

, ,
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traceable publications, indexed or availa-

ble in recognized journals, with clear

thematic alignment to HIV and nutritional

status.

The selection process was carried

out in successive stages. Initially, records

in the selected databases were identified

using the combination of the predefined

descriptors. Next, titles and abstracts

were assessed to exclude studies that

were clearly irrelevant. In the subsequent

step, full texts or detailed bibliographic

records were analyzed for eligibility,

considering population, study design, nu-

tritional outcomes, and relevance to the

concept of dual burden ofmalnutrition. In

the end, 40 studies were selected to

compose the base of the integrative

review, including classic and contempo-

rary evidence on malnutrition, wasting,

food insecurity, nutritional deficiencies,

weight gain, overweight, obesity, and

metabolic changes in people living with

HIV.

Data extraction was conducted in a

standardized manner, considering the fo-

llowing variables: author and year of

publication, country or region of the

study, methodological design, population

characteristics, sample size when availa-

ble, type of antiretroviral therapy or

clinical condition assessed, nutritional

indicator used, prevalence of low weight

or undernutrition, prevalence of overwe-

ight or obesity, presence of wasting or

weight loss, indicators of food insecurity,

micronutrient deficiencies, immunologi-

cal outcomes, morbidity, mortality, and

the authors ’ main conclusions. For the

systematic review and meta-analysis stu-

dies included as evidence, the geograph-

ical scope, number of studies included,

main outcomes, and reported combined

estimates were extracted.

The qualitative analysis of the stud-

ies was organized into thematic axes,

considering the multifactorial nature of

the double burden of malnutrition in

people living with HIV. The studies were

grouped into: malnutrition, low weight

and wasting; food insecurity and social

vulnerability; nutritional deficiencies and

biochemical alterations; weight gain, ov-

erweight and obesity after ART; cardi-

ometabolic risk and obesity; and patho-

physiological mechanisms related to inf-

lammation, malabsorption, energy expe-

nditure, and changes in body compositi-

on. This organization made it possible to

integrate evidence from different meth-
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odological designs and geographic cont- hropometric cut-off points, stage of infe-
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exts, supporting a broader interpretation

of the phenomenon.

For the meta-analytical component,

quantitative studies were considered eli-

gible if they provided extractable data on

prevalence or proportion related to low

weight, malnutrition, overweight, obesity,

wasting, or weight gain in people living

with HIV. When available, the numerator,

denominator, prevalence, confidence int-

erval, mean, standard deviation, and other

measures needed for the statistical synt-

hesis were extracted. The meta-analysis

was planned primarily to estimate pooled

prevalences of low weight/malnutrition

and of

overweight/obesity among people living

with HIV, as well as to compare nutriti-

onal patterns by geographical context,

sex, use of antiretroviral therapy, and

clinical profile. Studies with high heter-

ogeneity

were kept in the integrative synthesis if

they had methodological details or no

compatible quantitative data, but they

were not necessarily included in the meta-

analytical calculation.

Considering the probable heteroge-
neity among the included studies, stem-
ming from regional differences, method-
ological designs, diagnostic criteria, ant-

ction, duration of ART use, and socioe-

conomic characteristics, the use of a

random-effects model was planned for

the quantitative synthesis. Heterogeneity

would be assessed using Cochran’s Q test

and the I 2 statistic, interpreting higher

values as indicating greater inconsistency

among studies. When applicable, subgr-

oup analyses could be carried out accor-

ding to geographic region, type of nutrit-

ional outcome, pre- or post-ART period,

sex, age group, and the country’s income

context. The presence of publication bias

could be explored through visual inspec-

tion of a funnel plot and appropriate

statistical tests, provided there were a

sufficient number of comparable studies

for each outcome.

The methodological quality and the
consistency of the evidence were critica-
lly assessed, considering clarity of the
objectives, appropriateness of the study
design, description of the population,
inclusion and exclusion criteria, methods
of measuring nutritional status, control of
confounding factors, completeness of the
data, and relevance of the conclusions.
For observational studies, aspects such as
representativeness of the sample, validity
of the instruments used to assess nutriti-
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onal status, an objective definition of

BMI cut-off points, and a description of

antiretroviral treatment were valued. For

systematic reviews and meta-analyses,

the search strategy, selection criteria,

assessment of the quality of the primary

studies, statistical methods, and cohere-

nce of the combined estimates were

considered. This assessment was not

intended to automatically exclude relev-

ant studies, but to guide the interpretation

of the strength of the evidence.

The data were synthesized in a

narrative, tabular, and, when methodolo-

gically feasible, quantitative manner. The

narrative synthesis sought to describe the

evolution of the nutritional profile of

people living with HIV, from the histor-

ical predominance of wasting and low

weight to the contemporary scenario of

coexistence with overweight, obesity, and

cardiometabolic risk. The tabular synthe-

sis was planned to present the main

characteristics of the included studies,

their nutritional outcomes, and their con-

tributions to the topic. The meta-analytic

synthesis was intended to estimate the

magnitude of the main nutritional condi-

tions and provide an integrated view of

the double burden of malnutrition across

different population contexts.

Because this is an integrative review

with a meta-analysis based on previously

published studies, with no collection of

primary data, identification of participan-

ts, or direct intervention in human beings,

there was no need for submission to an

Ethics Committee for Research. Even so,

the principles of scientific integrity, trac-

eability of sources, fidelity to the original

information from the studies, and transp-

arency in presenting the methodological

criteria were upheld. The final writing was

structured according to the standard of the

Ipedss Scientific Journal, including the

sections of abstract, introduction, metho-

dology, results, discussion, conclusion,

and references in the Vancouver style.

RESULTS

This integrative review included 40

published studies from different geogra-

phical and methodological contexts, en-

compassing evidence from cross-

sectional studies, prospective and retros-

pective cohorts, narrative reviews, syst-

ematic reviews, meta-analyses, and stud-

ies of nutritional intervention. The selec-

ted studies addressed different dimensi-

ons of malnutrition in people living with

http://www.revistacientificaipedss.com
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HIV, including low weight, undernutrit-

ion, wasting, weight loss, changes in lean

body mass, micronutrient deficiencies,

food insecurity, overweight, obesity,

weight gain associated with antiretroviral

therapy, and cardiometabolic risk.

In general, the findings show that

malnutrition in people living with HIV

cannot be understood only as the absence

of adequate weight or energy-protein

deficiency. The literature analyzed reve-

als a more complex phenomenon, marked

by the coexistence of two nutritional

poles: on the one hand, the persistence of

low weight, loss of body mass, food

insecurity, and nutritional deficiencies; on

the other, the progressive increase in

overweight, obesity, and metabolic alter-

ations in individuals under antiretroviral

therapy. This body of evidence supports

the concept of the double burden of

malnutrition in people living with HIV,

especially in a global scenario in which

increased survival has changed the clini-

cal and nutritional profile of the infected

population.

Table 1 presents a synthesis of the

included studies, grouped by thematic axis

of scientific contribution. This organizat-

ion made it possible to integrate the

findings more objectively, highlighting

the main nutritional domains related to

HIV and avoiding fragmentation of the

analysis in individualized descriptions of

all studies.

Table 1 - Synthesis of the included studies according to the evidence axis on the
double burden of malnutrition in people living with HIV

Main findings

Undernutrition, low weight,
and weight loss remain rele-
vant in people living with
HIV, especially in contexts of
greater social and clinical vu-
lnerability. These outcomes
have been associated with
poorer clinical response, hig-
her morbidity, immune impa-
irment, and increased mortal-
ity.

It supports the first
component of the
double burden of
malnutrition, sho-
wing that classic
undernutrition re-
mains present even
in the era of antire-
troviral therapy.

Cohorts, cross-
sectional studi-
es, metabolic

studies, system-
atic reviews, and
meta-analyses

Undernutrition, low
weight, and wasting

1, 2, 10,
11, 12, 13,
14, 15, 19,
20, 21, 24,
25, 26

Contribution to
the review

Predominant

type of evidence
Thematic axis Included

studies
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Food insecurity

and social vu-

lnerability

7, 37, 38,
39, 40

Observational st-
udies, pilot inter-
vention, progr-
ammatic review,
and prospective
cohort

Food insecurity was associa-
ted with worse nutritional
status, greater clinical vulne-
rability, difficulties with tre-
atment adherence, and poorer
outcomes in HIV care.

Shows that malnut-
rition in people liv-
ing with HIV is in-
fluenced by social,
economic, and food-
related determinan-
ts.

Nutritional
deficiencies

and biochem-
ical alterations

3, 4, 18, 19

Observational

studies, mult-
icenter cohort,
and review

Deficiencies in micronutrien-

ts, biochemical changes, and

immune impairment persist

before and after the start of

antiretroviral therapy.

Expands the anal-
ysis of undernutri-
tion beyond body
mass index, inco-
rporating bioche-
mical, immunolo-
gical, and metabo-
lic markers.

Overweight, obe-

sity, and weight

gain after ART

22, 27, 28,
29, 30, 31,
32, 34, 35,
36

Cohorts, observa-
tional studies, re-
views, and com-
parative studies

Excess weight and weight
gain increased among people
living with HIV, especially
after the initiation or prolon-
ged use of antiretroviral ther-
apy. Some studies suggest
greater weight gain in women
and with certain therapeutic
regimens.

Supports the sec-
ond component of
the dual nutritional
burden, showing
the transition of
the HIV nutritional
profile to a scena-
rio also marked by
obesity.

Obesity, cardiom-
etabolic risk, and
nutritional transi-
tion

8, 9, 23,
31, 32, 33,
34

Reviews, cohorts,
contemporary st-
udies, and meta-
analyses

Obesity in people living
with HIV has been associa-
ted with the emergence of
cardiometabolic risk, inclu-
ding hypertension, diabetes,
inflammatory changes, and
chronic noncommunicable
diseases.

Shows that nutriti-

onal care in HIV

should address not

only weight recov-

ery, but also the

prevention of met-

abolic diseases.

Physiopatholog-
ical and clinical
mechanisms

4, 8, 9, 13,
14, 15, 16,
17, 29

Metabolic studi-
es, clinical rev-
iews, physiopa-
thological studi-
es, and cohorts

Chronic inflammation, incr-
eased energy expenditure,
intestinal malabsorption,
hormonal changes, loss of
lean mass, diarrhea, and the
metabolic effects of ART
contribute to the coexistence
of malnutrition and overwe-
ight.

Provides an exp-
lanatory basis for
understanding the
double burden of
malnutrition as a
multifactorial and
dynamic phen-
omenon.
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Studies classified under the axes of

undernutrition, low weight, and wasting

showed that weight loss continues to be a

relevant clinical marker in people living

with HIV. Classic literature has demons-

trated that weight loss is associated with

disease progression and lower survival,

while more recent studies confirm that

undernutrition still persists in populations

using antiretroviral therapy, especially in

low-income settings with greater social

vulnerability (1, 10-12,20,21,24-26) .

These findings indicate that, although

ART has reduced the frequency of severe

forms of wasting in many settings, it

did not completely eliminate the risk

of undernutrition, esp- ecially when

factors such as food insecu- rity,

coinfections, persistent inflammati- on,

and irregular access to health services

remain present.

Regarding food insecurity, the incl-

uded studies showed that this social det-

erminant plays a central role in maintain-

ing poor nutrition in people living with

HIV. Food insecurity was associated with

reduced diet quality, worse nutritional

status, difficulty adhering to antiretroviral

therapy, and unfavorable clinical outco-

mes (7,37-40). This body of evidence

reinforces that the double burden of

undernutrition cannot be explained only

by biological or pharmacological factors,

since it also depends on social conditions,

income, access to healthy foods, family

stability, public policies, and care support.

Nutritional deficiencies and bioch-

emical changes were also shown to be

relevant in the population living with

HIV. Studies that assessed micronutrients

and indicators

biochemical indicators found that nutrit-

ional alterations may occur before and

after the start of ART, suggesting that

immunological and virological recovery

does not necessarily correspond to a

complete normalization of nutritional st-

atus (3, 18, 19). In addition, the interaction

between undernutrition and immunity was

highlighted as an important mechanism

for understanding greater susceptibility to

infections, poorer functional capacity, and

higher risk of clinical complications (4).

On the axis related to overweight,

obesity, and weight gain after ART,

studies indicated a progressive change in

the nutritional profile of people living

with HIV. Increased body weight after

http://www.revistacientificaipedss.com


14

ISSN: 2764-4006 | www.revistacientificaipedss.com

the start of treatment may represent, in

part, recovery of clinical and metabolic

status, especially in individuals who were

previously debilitated. However, in many

cases, this weight gain goes beyond the

expected nutritional reconstitution and

progresses to overweight, obesity, and

increased cardiometabolic risk (22,27-

36). Contemporary studies show that

women, individuals with certain therap-

eutic profiles, and populations with lon-

ger exposure to ART may be more prone

to weight gain, making necessary longi-

tudinal monitoring of weight, BMI, waist

circumference, and metabolic markers.

The nutritional transition observed

in people living with HIV is also reflec-

ted in the increase in cardiometabolic

burden. Recent reviews and meta-

analyses indicate that obesity, hypertens-

ion, and diabetes have become part of the

clinical agenda of HIV care, especially as

life expectancy increases and infection is

managed as a chronic condition (31-34).

This finding has important implications

for health services, as nutritional follow-

up should no longer focus exclusively on

preventing underweight and must incor-

porate strategies to prevent obesity, nutr-

ition education, metabolic control, and

reduction of cardiovascular risk.

Studies on pathophysiological me-

chanisms made it possible to understand

that the dual burden of undernutrition in

people living with HIV results from

interconnected processes. Undernutrition

and wasting may be related to chronic

inflammation, increased resting energy

expenditure, poor intestinal absorption,

hormonal changes, diarrhea, and loss of

lean mass (4,13-17). On the other hand,

weight gain and obesity may be influen-

ced by immune recovery, reduced acute

inflammation, changes in energy metabo-

lism, lifestyle, aging, socioeconomic fa-

ctors, and effects associated with specific

antiretroviral regimens specific

(8,9,29,31,34,35) . Thus, the results ind-

icate that poor nutrition in people living

with HIV should be interpreted as a

dynamic process that may vary through-

out the course of infection and treatment.

In an integrated way, the studies
analyzed demonstrate that the dual bur-
den of undernutrition in people living
with HIV constitutes a global, multifact-
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orial, and clinically relevant phenomen- burden of undernutrition in people living
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on. The persistence of low weight, wast-

ing, food insecurity, and nutritional defi-

ciencies in some groups coexists with the

expansion of overweight, obesity, and

cardiometabolic risk in others. This coe-

xistence poses challenges to health serv-

ices, as it requires individualized nutriti-

onal approaches capable of identifying

both vulnerability to undernutrition and

the risk of excess weight and metabolic

complications.

The findings ofthis review therefore

indicate that the nutritional assessment of

people living with HIV should be broa-

dened and systematized, incorporating

anthropometric, clinical, biochemical,

dietary, and social indicators. The analy-

sis of the 40 studies suggests that the dual

burden of undernutrition does not repre-

sent only an overlap of distinct nutritional

problems, but a marker of the contempo-

rary complexity of HIV care, in which

survival, inflammation, treatment, social

inequality, food intake, and chronic dis-

eases are interconnected.

DISCUSSION

The findings of this integrative rev-
iew with meta-analysis show that the dual

with HIV represents a global, multifacto-

rial phenomenon of high clinical releva-

nce. The literature analyzed demonstrates

that, although antiretroviral therapy has

profoundly transformed the prognosis of

HIV infection—reducing mortality and

increasing survival—it has not eliminated

the nutritional inequalities that accomp-

any the disease. On the contrary, the

transition of HIV to a chronic condition

revealed a more complex nutritional sc-

enario, in which the persistence of low

weight, wasting, food insecurity, and

nutritional deficiencies coexists with the

progressive increase in overweight, obes-

ity, and cardiometabolic risk

(1,8,9,24,31,32) .

Historically, malnutrition associated

with HIV was understood primarily in

terms of progressive weight loss and

wasting syndrome. Classic studies showed

that weight loss in people living with HIV

is associated with disease progression,

immune impairment, and lower survival

(1,10,11). Reduction in body mass, espe-

cially when accompanied by loss of lean

mass, represents not only an anthropome-

tric change, but a marker of clinical

severity and systemic deterioration. This

process involves persistent inflammation,
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increased energy expenditure, hormonal

changes, reduced food intake, intestinal

malabsorption, and opportunistic infecti-

ons, forming a cycle in which HIV

worsens malnutrition and, in turn, malnu-

trition compromises the immune response

(4,13-17).

Even in the era of modern antiretro-

viral therapy, malnutrition remains rele-

vant, mainly in low- and middle-income

countries. Studies conducted in African

settings show that low weight, food inse-

curity, and nutritional vulnerability cont-

inue to be common among adults living

with HIV, including among individuals

under clinical follow-up or using ART

(2,20,21,24,25). These findings indicate

that access to antiviral treatment, although

essential, is not enough to ensure full

nutritional recovery when social, econo-

mic, and food-related conditions remain

precarious. In this sense, malnutrition in

people living with HIV should be interpr-

eted not only as a biological consequence

of infection, but as an expression of

structural vulnerabilities.

Food insecurity emerges as one of
the most consistent determinants of poor

nutrition in this population. The studies

included show that instability in access to

adequate food undermines nutritional

status, interferes with adherence to antir-

etroviral therapy, and may negatively

affect clinical outcomes (37-40). This

relationship is particularly important be-

cause food insecurity can produce diffe-

rent forms of malnutrition. In some

individuals, it manifests as low body

weight, energy-protein deficiency, and

micronutrient deficiencies; in others, it

can contribute to inadequate weight gain

through the consumption of foods with

lower nutritional quality, greater caloric

density, and low cost.

Thus, food insecurity represents a link
between the two poles of the double
burden of undernutrition.

Another relevant aspect is that nutri-

tional assessment in HIV should not be

limited to the body mass index. Although

BMI is widely used for its simplicity and

applicability in population studies, it does

not distinguish lean mass, fat mass,

visceral adiposity, or underlying metabo-

lic changes. In people living with HIV,

this limitation is particularly important,

because loss of lean mass can coexist

with increased adiposity, and individuals
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with apparently adequate weight may

show nutritional deficiencies, chronic

inflammation, or relevant biochemical

alterations. Studies on micronutrients

and markers

biochemists indicate that nutritional def-

iciencies may persist before and after

the start of ART, reinforcing the need
for assessment

of nutritional status multidimensionally
(3, l8, l9) .

The most striking change observed

in the contemporary literature is the

transition of HIV from a condition pre-

dominantly associated with wasting to a

scenario in which overweight and obesity

become increasingly common. Cohort

studies and recent reviews demonstrate an

increase in the prevalence of excess

weight among people living with HIV,

especially after the start of ART or during

prolonged treatment (27-36) . This weight

gain may, in part, reflect the so-called

“return-to-health” effect, in which indiv-

iduals who were previously debilitated

regain weight after virologic control and

improved immune function. However,

when

weight gain exceeds the expected clinical

recovery, it begins to pose an additional

risk for obesity, arterial hypertension,

diabetes, dyslipidemia, and cardiovascular

disease.

This transition requires a paradigm

shift in nutritional care in HIV. For many

years, weight recovery was interpreted

almost exclusively as a positive sign of

therapeutic response. However, in the

contemporary era, weight gain must be

critically assessed, taking into account

body composition, fat distribution, met-

abolic profile, sex, age, therapeutic reg-

imen, diet, physical activity, and socioe-

conomic context. The clinical challenge

is now to distinguish desirable nutritional

recovery from excessive weight gain

and metabolically

unfavorable. This distinction is essential

to ensure that virologic and immunologic

success is not accompanied by a silent

increase in cardiometabolic burden.

Obesity in people living with HIV

should also be discussed in relation to

chronic inflammation. HIV, even when

controlled by ART, may maintain persis-

tent levels of immune activation and low-

grade inflammation. When associated

with obesity, this inflammation can be

enhanced by changes in adipose tissue,

insulin resistance, and metabolic dysfun-
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ction. Thus, excess weight in people From a pathophysiological point of

18

living with HIV should not be interpreted

only as an aesthetic or anthropometric

problem, but as a condition with

implications

immunometabolic. Studies on obesity and

cardiometabolic risk in HIV indicate that

the emergence of hypertension, diabetes,

and other non-communicable chronic di-

seases should be incorporated into the

routine follow-up of this population

(31-34) .

The findings also suggest that the

double burden of malnutrition does not

occur uniformly. Women, people in con-

texts of greater social vulnerability, indi-

viduals with longer exposure to ART, and

populations in countries in epidemiolog-

ical transition may present distinct patte-

rns of nutritional risk. Studies indicate

greater weight gain in women after the

start of antiretroviral therapy, in addition

to differences related to the type of

therapeutic regimen used (30,35) . In

African and Latin American regions,

there is overlap between food insecurity,

low weight, excess weight, and cardiom-

etabolic risk, showing that the double

burden is profoundly influenced by social

and structural determinants (20-22,36-

40) .

view, the coexistence of malnutrition and

obesity in people living with HIV may

seem contradictory, but it is explainable

when considering the dynamic nature of

the infection and treatment. In more

advanced stages of the disease, without

adequate treatment or in contexts of food

insecurity, weight loss predominates, al-

ong with opportunistic infections, poor

absorption, and catabolism. With the start

of ART, clinical improvement occurs,

along with immune recovery and partial

reduction of catabolism, which favors

weight gain. In the long term, factors

such as aging, sedentariness, inadequate

diet, food inequality, metabolic changes,

and exposure to certain antiretrovirals

may contribute to excess weight and

obesity. Thus, the double burden may be

expressed among different individuals

within the same population or over the

clinical course of a single patient.

The analysis of the included studies

further reinforces the need to integrate

nutritional care into routine care for HIV.

In many services, nutritional assessment

is carried out on an occasional basis or

focused only on screening for low weig-

ht. This approach is insufficient for the

current context. Follow-up should include
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screening for food insecurity, periodic patible with the patient’s actual eating
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anthropometric assessment, monitoring

of BMI and waist circumference, invest-

igation of unintentional weight loss, ass-

essment of muscle mass when possible,

analysis of biochemical markers, screen-

ing for anemia and nutritional deficienc-

ies, as well as monitoring blood pressure,

blood glucose, and the lipid profile. This

expanded approach would allow for the

early identification of both undernutrition

and overweight and their complications.

reality.

This review also shows that the

double burden of malnutrition in people

living with HIV must be understood as a

public health problem. The coexistence

of malnutrition and obesity in people

living with HIV challenges models

care approaches

fragmented, since it requires policies

capable of integrating antiretroviral tre-

atment, food security, nutritional care,

prevention of chronic diseases, and redu-

Nutrition interventions also need to

be adapted to the heterogeneity of clinical

profiles. For individuals with low body

weight, wasting, food insecurity, or loss

of lean mass, supplementation strategies,

food support, nutritional counseling, and

management of gastrointestinal sympt-

oms can be fundamental (5,6,38). For

ction of social inequalities. In low- and

middle-income countries, this integration

is even more urgent, because the scale-up

of ART occurs in settings where food

insecurity and nutritional transition coe-

xist. Thus, care strategies should combine

access to treatment, social support, food

education, and longitudinal metabolic

monitoring.

individuals with overweight, obesity, or

cardiometabolic risk, the priority should

involve nutrition education, promoting

physical activity, reducing consumption

of ultra-processed foods, metabolic con-

trol, and interdisciplinary follow-up. In

both cases, interventions must respect the

socioeconomic and cultural context, av-

oiding recommendations that are incom-

From a methodological perspective,

the diversity of the included studies

represents both a strength and a limitati-

on. The strength lies in the geographic,

clinical, and conceptual breadth of the

analyzed body of evidence, enabling the

phenomenon to be understood globally

and in a multidimensional way. The

limitation is in the heterogeneity of study
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designs, nutritional assessment criteria, In summary, the results of this
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populations, therapeutic contexts, and

outcomes analyzed. This variability may

make direct comparisons difficult and

limit the precision of estimates pooled in

a meta-analysis. Still, the convergence of

the findings allows us to state that the

dual burden of undernutrition is a consi-

stent, clinically relevant phenomenon that

has not been sufficiently incorporated

into HIV care practices.

Another critical point is that many

studies still focus on isolated indicators,

such as BMI or the prevalence of unde-

rweight, without simultaneously assess-

ing body composition, diet quality, food

insecurity, micronutrients, and metabolic

risk. This fragmentation limits a compr-

ehensive understanding of the phenom-

enon. Future research should adopt long-

itudinal designs, multicenter samples, and

more complete nutritional indicators,

capable of tracking changes in nutritional

status over the course of the therapeutic

trajectory. Studies comparing different

antiretroviral regimens are also needed,

as well as those investigating social

determinants and evaluating nutrition in-

terventions tailored to contexts of double

burden.

review show that malnutrition in people

living with HIV is no longer exclusively

associated with weight loss and wasting

syndrome. Today, the population living

with HIV faces a dual challenge: preser-

ving or regaining nutritional status in

scenarios of

vulnerability and, simultaneously, prev-

enting excess weight, obesity, and card-

iometabolic complications cardiom-

etabolic

associated with aging, ART, and nutriti-

onal transition. This reality requires HIV

care to be redesigned to incorporate a

broader, preventive, individualized, and

integrated nutritional perspective into

public health policies.

Therefore, the double burden of

undernutrition in people living with HIV

must be recognized as a marker of

contemporary

complexity of the epidemic. Addressing

this problem requires not only effective

antiretroviral therapy, but also food secu-

rity, nutritional surveillance, metabolic

care, health education, and interdiscipli-

nary strategies capable of responding to

the multiple forms of vulnerability that

affect this population.
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CONCLUSION

This integrative review with meta-

analysis showed that the dual burden of

malnutrition in people living with HIV is

a global, multifactorial, and clinically

relevant phenomenon. The analyzed stu-

dies demonstrate that, even after the

widespread expansion of antiretroviral

therapy, classical malnutrition remains

present in various contexts, especially in

the form of low body weight, wasting,

weight loss, micronutrient deficiency,

food insecurity food insecurity and

immunological impairment. These condi-

tions continue to be associated with

greater clinical vulnerability, worse the-

rapeutic response, increased morbidity,

and a higher risk ofmortality.

At the same time, the contemporary

literature points to a significant shift in

the nutritional profile of people living

with HIV, marked by an increase in

overweight, obesity, weight gain after the

start of antiretroviral therapy, and a rise

in cardiometabolic risk. This new scena-

rio shows that weight recovery, previou-

sly interpreted predominantly as a posit-

ive indicator of clinical response, needs to

be assessed with greater caution, consid-

ering body composition, fat distribution,

chronic inflammation, metabolic profile,

and prolonged exposure to ART.

The findings reinforce that malnutri-

tion in people living with HIV should not

be understood in a limited way as either

underweight or overweight alone. It is a

dynamic spectrum of nutritional, metabo-

lic, immunological, and social changes,

influenced by factors such as poverty,

food insecurity, access to health services,

diet quality, stage of infection, adherence

to treatment, aging, and characteristics of

antiretroviral regimens. Thus, the double

burden of malnutrition expresses not only

a clinical condition, but also a marker of

structural inequalities and ongoing chall-

enges in comprehensive HIV care.

The synthesis of the included studies

indicates the need to expand nutritional

assessment in follow-up services for

people living with HIV. Monitoring sho-

uld incorporate, in addition to body mass

index, indicators of unintentional weight

loss, waist circumference, body composi-

tion, muscle mass, biochemical paramet-

ers, micronutrient deficiencies,
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food security and cardiometabolic mark-

ers. This approach is essential to identify

early both individuals at risk of malnutri-

tion and those with overweight, obesity,

and a higher likelihood of developing

chronic non-communicable diseases.

From the perspective of care deliv-

ery and public health, the results point to

the need for individualized nutritional

strategies integrated into HIV care. Inte-

rventions targeting people with low body

weight, wasting, or food insecurity sho-

uld include food support, supplementat-

ion when indicated, management of gas-

trointestinal symptoms, and multiprofes-

sional follow-up. On the other hand,

individuals with excessive weight gain or

obesity require actions focused on nutri-

tion education, promotion of physical

activity, metabolic control, and prevent-

ion of cardiovascular diseases. In both

cases, interventions must respect the

socioeconomic, cultural, and clinical co-

ntext of each population.

It is concluded that the double burden

of malnutrition in people living with HIV

represents one of the main challenges

nutritional the age

of contemporary treatment

antiretroviral. Addressing this phenom-

enon requires integration between effec-

tive antiretroviral therapy, nutritional

surveillance, food security, metabolic

prevention, inclusive public policies, and

ongoing interdisciplinary care. Future

research should prioritize longitudinal

designs, analyses by subgroups, assess-

ment of body composition, comparison

between antiretroviral regimens, and int-

ervention studies capable of guiding more

precise clinical protocols for the nutriti-

onal management of people living with

HIV.
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