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Abstract

There are few studies on the occurrence of food insecurity (FI) in pregnant women living with HIV/AIDS (PrWLWHA).
Our objective was to estimate the prevalence of food insecurity among Pr'WLWHA and to analyse the association between
HIV and FI. For this we searched eight databases. We used the prevalence and prevalence ratio (PR) with a 95% confidence
interval (CI) as the summary measurements for the meta-analysis. We identified 300 studies, 13 of which were eligible. The
prevalence of FI was 64%, ranging between 26% (mild), 33% (moderate) and 27% (severe). People living with HIV/AIDS
(PLWHA) had a 23% greater chance of facing FI (PR=1.23, 95% CI 1.16-1.38) compared to those not living with HIV.
The results revealed a high prevalence and positive association with FI among PLWHA, which suggests the need for food
security assessments in HIV/AIDS clinical care.
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Resumen

Existen pocos estudios sobre la ocurrencia de inseguridad alimentaria (IF) en mujeres embarazadas que viven con el VIH
(PrWLWHA). Nuestro objetivo fue estimar la prevalencia de IF entre las personas que viven con el VIH/SIDA y analizar la
asociacion entre el VIH y la IF. Se realizaron bisquedas en ocho bases de datos. La prevalencia y la razén de prevalencia (RP)
con un intervalo de confianza (IC) del 95% se utilizaron como medidas de resumen para el metanalisis. Se identificaron 300
estudios y 13 fueron seleccionados. La prevalencia de la IF fue del 64%, oscilando entre el 26% (leve), el 33% (moderada)
y el 27% (grave). PP'WLWHA tenian un 23% mas de posibilidades de afrontar la IF (RP = 1,23, IC del 95% = 1,16-1,38)
en comparacion con las que no viven con el VIH. Los resultados revelaron una alta prevalencia y una asociacion positiva
entre la IF entre las PVVS, lo que sugiere la necesidad de una evaluacién de la seguridad alimentaria en la atencidn clinica
del VIH/SIDA.
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Introduction

HIV is a global public health problem [1]. It has been esti-
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worldwide [2]. Epidemiological data on HIV infections
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have shown that only 82% of pregnant women worldwide
have access to antiretroviral medicines to prevent child
HIV transmission [2]. In addition, women in the Mid-
dle East and North Africa (28%) and Western and Cen-
tral Africa (59%) have the poorest access to antiretroviral
therapy during pregnancy [2].

HIV infection among pregnant women has been associ-
ated with a range of factors (biological, behavioural, and
structural). Biological factors among pregnant women,
such as elevated progesterone concentrations that can
induce systemic or genital mucosal changes, make them
vulnerable to HIV infection [4]. In addition, behavioural
factors such as unprotected sex during pregnancy can
increase the risk of HIV infection [3], as can structural
factors in LMICs, which are marked by low socioeconomic
conditions, limited access to health services, violence, and
food insecurity (FI) [5].

FI can be conceptualised as the violation of the human
right to adequate food [6]. When there is a lack of ade-
quate food, in both quantitative and qualitative terms, it
denies people their right to life through limited or uncer-
tain opportunities to acquire acceptable foods in socially
acceptable ways, or through limited or uncertain availabil-
ity of nutritionally adequate and safe foods [1, 5]. Recent
meta-analyses have indicated that food insecurity is associ-
ated with incomplete viral suppression among PLWH with
lower CD4 rates [1, 7, 8]. Thus, FI may impair immuno-
logical recovery and viral suppression in PLWH [1].

Food insecurity and HIV can have a bi-directional rela-
tionship, intensified during periods of heightened nutri-
tional needs, such as during reproduction or HIV infection
[9]. In LMICs there is an increased prevalence of food
insecurity in the population. However, the evidence on
iniquities and their relationship with the occurrence of
HIV represents an important research agenda. The hope is
that systematic review studies involving pregnant women
living with HIV can contribute to broadening this debate
and understanding the magnitude of FI among pregnant
women. Therefore, estimating the prevalence of FI among
PLWHA is important to increase the evidence for direct
clinical practices and public health policies in LMICs at
a local and national level in order to improve maternal-
infant health.

There are a limited number of meta-analyses on the rela-
tionship between FI and HIV in different populations and
age groups, which indicates the need for new evidence on
the subject. On the other hand, no meta-analyses were found
in the epidemiological literature about the occurrence of FI
in pregnant women living with HIV/AIDS (PrWLWHA).
Considering that FI is also associated with viral suppres-
sion [10], this review estimated the prevalence of FI among
PrWLWHA and analysed the association between HIV and
FI in pregnant women.
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Methodology

This is a systematic review study with a meta-analysis
that sought to answer the following question: What is the
prevalence of FI in Pr'WLWHA living in LMICs?

Eligibility Criteria

To define the eligibility criteria, the PECO structure was
adopted. Thus, the population of interest (P) was PrWL-
WHA living in LMICs, the exposure considered (E) was
HIV, the comparator (C) was those who were not exposed
to HIV, and the outcome of interest (O) was the prevalence
of FI. Cross-sectional studies, cohort studies and clini-
cal trials that reported baseline prevalence data were also
eligible. Literature reviews and studies that assessed FI
postpartum were excluded.

LMICs were defined using the World Bank list of coun-
tries (https://datahelpdesk.worldbank.org) based on the
year in which each study was conducted.

Data Sources and Searches

The review process followed the Meta-analysis of Obser-
vational Studies in Epidemiology guidelines [11]. Two
researchers independently searched the Medline/Pub-
Med, Web of Science, Scopus, Science Direct and Lilacs
databases in February and March of 2019 (and subse-
quently reviewed the results in January of 2020) using
the search terms ‘pregnant women’, ‘human immunodefi-
ciency viruses’, ‘HIV’, ‘food insecurity’, and ‘food supply’
(Table S1). There were no temporal restrictions for the
selected studies.

The publications were chosen based on a combination
of these search terms and the key question. The reference
list of relevant articles was then manually searched to
identify additional articles. Published papers were man-
aged using the Mendeley® program.

Study Selection and Data Collection

The articles identified in the databases were indepen-
dently selected by the reviewers, who screened the titles
and abstracts for relevance and adequacy. Disagreements
were resolved by consensus. The articles that potentially
met the inclusion criteria were read in full.

The following information was collected from the eli-
gible studies: author, year of publication, period, location,
study design, sample, number of PP'WLWHA, and diag-
nostic methods used for FI and FI prevalence. For clinical
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trials and cohort studies, the data were strained from the
pregnancy baseline [9, 12-17].

Risk of Bias Assessment for the Included Studies

The methodological quality of the studies was assessed
by two independent reviewers using the Prevalence Criti-
cal Appraisal tool [18]. This tool includes nine items that
examine the internal and external validity of the methodo-
logical quality of studies reporting prevalence data. For each
criterion met, the study received a ‘yes’. The total number
of ‘yes’ answers was counted for each study. The larger the
number of ‘yes’ answers, the lower the risk of bias in the
study. Any inconsistencies in data abstraction and quality
assessment between the reviewers were resolved through
consensus.

Statistical Analyses

The study outcome was food insecurity and its different lev-
els, if available in the chosen study. From this perspective,
the following can be defined:

1. Food insecurity: this covers any type of violation of the
human right to adequate food. A lack of adequate food,
in both quantitative and qualitative terms, can deny peo-
ple their right to life [6].

1.1 Mild FI: household sometimes or often worries about
not having enough food, and/or is unable to eat preferred
foods, and/or eats a more monotonous diet than desired
and/or some foods considered undesirable, but only
rarely. But it does not cut back on quantity or experi-
ence any of the three most severe conditions [19].

1.2 Moderate FI: sacrifices quality more frequently, by
sometimes or often eating a monotonous diet or unde-
sirable foods, and/or has rarely or sometimes started to
cut back on quantity by reducing the size of meals or
number of meals [19].

1.3 Severe FI: often cuts back on meal size or number of
meals, and/or experiences any of the three most severe
conditions (running out of food, going to bed hungry,
or going a whole day and night without eating), even if
infrequently or rarely [19].

The prevalence and prevalence ratio (PR) with a 95% con-
fidence interval (CI) were used as the summary measure-
ment for the meta-analysis, and the results were presented as
forest plots. The DerSimonian and Laird method was used to
estimate the variability parameter between the studies [20].
Heterogeneity was assessed using the Cochran test and Q
test, and its magnitude was calculated using the I-square
(1?) [21]. The inconsistency test (I > 50%) was used as an
indicator of elevated heterogeneity [21].

The data from the studies included in the meta-analysis
were transformed through the logit function to satisfy the
normality assumption of the meta-analytic model of random
effects [22]. The confidence intervals for the results of the
individual studies were calculated using the Coppler-Pearson
method. Publication bias was not evaluated because this is
not appropriate in the case of prevalence assessments in
meta-analyses [23].

Meta-regressions identified the causes of heterogeneity
using the Knapp and Hartung test to analyse the follow-
ing variables: quality score, sample size, publication year,
and type of scale used to analyse FI. In all analyses, a p
value of < 0.05 was considered statistically significant. The
STATA 14 statistical program (Stata Corp, College Station,
TX, USA) was used for the data analysis.

Results
Characteristics of the Selected Studies

The search strategies are presented in Fig. 1. We identi-
fied 366 publications in the 8 databases. After removing
duplicate records, we analysed the titles and abstracts of the
remaining 300 and ultimately included 13 in this review (9,
10, 11-15, 21-26). The reasons for excluding articles were
the absence of an evaluation of FI in Pr'WLWHA (3) and the
lack of an analysis of FI in pregnant women (12) (List S1).

The studies were published between 2007 and 2019, and
the majority (8) were developed in Kenya [9, 17, 24, 25] and
Uganda [12, 15, 16, 26], with their samples varying from
171 to 1225 participants. The total number of participants
was 2901 PrWLWHA.

The majority (10) used cross-sectional [25-29] and
cohort [9, 12, 13, 17, 24] designs, with 3 using interventions
[14-16]. Most [9, 17, 24, 26] of the studies used the Indi-
vidually Focused Food Insecurity Access Scale to evaluate
the FI situation of the pregnant women (Table 1).

When classifying the studies for risk of bias, we found
that most entailed a high risk (11). There was also a pre-
dominance of articles with flaws in their statistical analyses,
which did not report the confidence interval estimates of the
prevalence of FI. Other criteria that scored negatively were
sample selection, population representativeness, sample size,
and not using good FI assessment scales for pregnant women
(Fig. 2).

Main Results
The prevalence of FI in Pr'WLWHA was 64% (95%
CI55-74, 1*=99.45%), with 26% being mild (95% CI 15-36,

I’ =98.32%), 33% moderate (95% CI123-43, I’=96.35%),
and 27% severe (95% CI 17-40, I>=98.35%) (Fig. 3).
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Fig. 1 Flowchart for selection of studies on HIV and food insecurity in pregnant women

In a meta-analysis that evaluated the association between
HIV and FI using five articles [9, 13, 14, 17, 28], PP'WLWHA
had a higher prevalence of FI (PR=1.23,95% CI1.16-1.38)
than those without HIV (Fig. 4). The result of the inconsist-
ency test showed high heterogeneity among the studies ana-
lysed (I2 =64.5%, p=0.00). Thus, the random effects model
was used to calculate the summarisation measurement.

Results of Subgroup Analysis and Meta-regression

The subgroup analysis found a statistically significant dif-
ference between the prevalence of FI in the cohort (P=84%,
95% C177-90%, 2= 98.46%) and transversal (P=38%, 95%
CI17-60, 12=97.78%) studies. Similar results were found
for the FI evaluation method (Table 2).

Two meta-regressions were performed to investigate
the heterogeneity of the prevalence. In the analysis of the
prevalence of IF, the meta-regression for the selected vari-
ables indicated that the risk of bias score was a source of

@ Springer

heterogeneity (p=0.04). The sample size, year of publica-
tion, study design, and scale used were not possible causes
of the heterogeneity found in the analysis of the studies
(p>0.05).

In the second meta-regression, which analysed the asso-
ciation between HIV and FI using five articles, sample
size (p=0.46), year of publication (p=0.74), study design
(p=0.99), scale (p=0.26), and bias risk score (p=0.32) did
not present a statistically significant result; that is, they were
not possible sources of the heterogeneity.

Discussion
HIV and Fl During Pregnancy
The results of the first meta-analysis on the FI situation of

PrWLWHA identified a high occurrence of FI, with a pre-
dominance of moderate and severe forms of FI. Pregnant



3187

AIDS and Behavior (2021) 25:3183-3193

e1Ep ON — ‘eIep 9[qe[reAy =X (OS4) drreuuonsend) L1moes poog (SVIAN
9[eds $S200E AILINDASUT POO) Pasnooy A[renpIAipur ‘(SHH) 9[edoS JeSuny ployasnoH ‘(SVIAH) d[edS $se00y A)moasu] pood poyasnoy ‘(JNSSAH) [MPOIA £eAIng AJLINdaS poo PlOYasnof]

S X X X X 8Ly SHH 10Y0) 8LT 081 epues)  $10¢C ‘Te 30 Sunox
L x x X X 001 SVII 10Y0D 891 333 eAuay]  610T T2 10 uopIA
L x X X X 001 SVII 10Y0) €9¢ €9¢ eAuoy 9107 e 10 s
8 - - - X L€ 0S4 10Y0) 61 szTl adeDumsom  L10T T2 10 sewoy L
L - - - X 20S pariodar joN [e1n (et 981 $86 umopr,ade)y  L107 [ 1P SNIOG-WRIYIOY
9 X X XX 69 SVIJH  [PUONOAS-$S01) 08 08 eAuoy  810T "¢ 10 uouoy
9 X X XX 001 WSSJH  [BUOnoas-sso1) €11 SIe BURYD  [00T  [¢ 10 B[IWEDSH-SOI0d
L - - - X 33 SVIJH  [PUONOAS-$S0I) 00T 00T elRZUEL,  610C "Te 10 0yPOSN
9 x X XX 796 SVIAl  [PUONDAS-$S0I1) €€l €op epues 10T "¢ 10 equIEIEN
6 - X - X 001 SVHI Hoyo) 891 1L€ eAuay  610T "¢ 10 ourLM
L x X XX 6L SHH  [em [eomn) 1L1 1L1 epues 9107 T2 10 5503
9 X X X X 08 SVIAH  [em [eown) 891 12C epuesn 10T T2 10 Yuraleg
S - - - X W JNSSHH  [PUONas-SS01) It oLE umor ade) 10T ‘Te 10 sweyeIqy
P pjomaog  [fowmpo  APIN 14
JO ys1 + AIH Wm
2100§ pozA[eue SWa)] [ JO SOUSBAAI  O[BOS JUSWISSISSE [ Apms jo adAy, oiduwes  opdweg  uomeoo[ Apm§  IBOX sioyny

AIH Y SutA1] udwom jueusaid ur [ Uo s9Ipnis pojoo[as ay) JO SonNsLIgOeIRyd UrRjy | 3|qel

pringer

a's



3188

AIDS and Behavior (2021) 25:3183-3193

0%

10% 20% 30% 40% 50%

Sample appropriate to address the target population [N

Participants sampled in an appropriate way

Subjects and the setting described in detail

Data analysis with sufficient coverage of the sample

Use valid methods for the identification of the food security

Foode security measured in a standard, reliable way for all participants
Appropriate statistical analysis

Response rate adequate

General judgment about risk of bias

Sample size adequate

60% 70% 80% 90% 100%

m Low risk of bias High risk of bias Unclear risk of bias
Fig.2 Summary of the risk of bias in the selected studies
. . % . . .
(A) Food insecurity (B) Mild food insecurity %
Authors Year ES(95%Cl)  Weight
Authors Year ES(95% Cl)  Weight
Natamba et al 2014 —— : 0.19(0.13,0.26) 835
Ngocho et al 2019 — ' 0.34(0.27,040) 836 !
! Bartelink etal 2014 +— : 0.03 (0.01, 0.06)12.89
Abrahams et al 2018 _— 0.41(0.28,0.57) 7.18 ;
Rotheram-Borus etal 2017 — 0.57 (0.50, 0.64) 8.30 Ronenetal 2018 == 0.09(0.07,0.11)12.90
Thomas et al 2017 — 0.58 (051, 0.65) 8.32 Natamba et al 2014 —_— 0.15(0.10, 0.22)12.44
Ronen et al 2018 - 0.59 (056, 0.62) 8.60 Kossotal 2016 —— 027 (021, 0.34)12.34
Widen etal 2018 —_— 0.70 (0.61,0.78) 8.15 '
! Widen etal 2018 —— 0.30 (0.22, 0.39)11.98
Bartelink et al 2014 L —— 0.73(067,0.79) 843 :
Koss etal 2016 : 0.75(068,081) 837 Murmane et al 2019 f—— 0.32(0.27, 0.36)12.64
Murmane et al 2019 ! - 0.82(0.77,085) 857 Tsaietal 2016 —_— 0.39 (0.35, 0.45)12.60
Young etal 2014 : ~ 0.99(0.97,1.00) 8.68 Youngetal 2014 : ——=—— 0.53(0.45,0.60)12.22
Tsaietal 2016 | % 1.00 (0.98, 1.00) 8.69 ;
: Overall (1"2 =98.32%, p =0 00)<> 0.26 (0.15, 0.36)100.00
Overall (12 = 99.45%, p = 0.00) <> 0.64 (0.55,0.74) 100.00 .
T T T T 1 r T T 1
-5 0 5 1 15 -5 0 5 1
(C)Moderate food insecurity % (D) Severe food insecurity w
Authors Year ES (95% CI) Weight )
Authors Year ES(95%Cl)  Weight
Bartelink et al 2014 0.11(0.07.0.16) 1289 Peres-Escamila 2007 —#—— i 0.05(0.02,0.11) 12.65
Ronen et al 2018 - 0.22(019,0.25)  13.05 Young et al 2014 —— 0.06 (0.03, 0.10) 12.71
Natamba etal 2014 —_— 0.31(0.24,039) 1214 Koss et al 2016 —— 0.07 (0.04,0.12) 12.68
Tsaietal 2016 — 0.34(0.30,0.39) 1277 Tsai otal 2016 e 026(022,081) 1262
Widen etal 2018 — 0.38(0.29,047)  11.84 Ronenetal 2018 . 028(0.25,032) 1273
Young et al 2014 I — 0.40(0.33,047) 1230 Widen etal 2018 —_— 0.32 (0.24,0.42) 12.07
Koss et al 2016 — 041(0.34,048)  12.26 Natamba etal 2014 —————— 057(049,065) 12.12
Murmane etal 2019 ! —+— 0.50(045,055) 1274 Bartelink etal 2014 ———— 0.60 (0.53, 0.66) 12.40
Overall (12 = 96.35%, p = 0.00) <> 0.33(0.23,043)  100.00 Overall (12 = 98.35%, p = 0.00) <> 0.27 (0.15, 0.40) 100.00
T T T T T T r T T T
-2 0 2 4 .6 8 -5 0 5 1

Fig.3 Prevalence of food insecurity (mild, moderate, and severe food insecurity) in pregnant women living with HIV

women living with HIV are 23% more likely to experience
FI compared to HIV-negative pregnant women. Thus, the
results available in the literature indicate a high prevalence
of FI, with hunger or food deprivation, among PrtWLWHA.
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FI on other continents. The

Most of the reviewed studies were conducted in sub-Saha-
ran African countries, which did not permit an estimation of

results of this study are valuable

for the epidemiological context of Africa, considering that
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Fig.4 Association between HIV and food insecurity in pregnant women

Table 2 Subgroup analysis, FI studies in pregnant women living with
HIV

Subgroup Number  Prevalence (%) 95% CI 12 (%)
of studies

FI assessment scale 0

HFSSN 1 41 28-57 0

IFIAS 3 68 38-97  99.56

HFIAS 4 55 37-54 0

HHS 2 99 98-100 O

FSQ 1 57 50-64

Not reported 1 58 51-64 0

Risk of bias

High risk 11 63 53-74  99.50

Low risk 2 76 72-79 0

Study type

Cross-sectional 4 38 17-60  97.78

Intervention 3 69 58-79 0

Cohort 5 84 77-90  98.46

Sample size

19-150 2 22 1629 0

160-250 7 67 46-88  99.19

300-1100 3 64 54-100 O

1.93

the studies were developed on that continent. The epidemio-
logical scenario of vulnerability in many African countries,
marked by social and health inequalities, means that the
HIV/AIDS epidemic is prevalent among women [2]. The
UNAIDS estimates for 2018 indicated that in sub-Saharan
Africa, young women between 15 and 24 years old were
twice as likely to be living with HIV than men [2].

In these countries, pregnant women may be particularly
vulnerable to FI. This is probably due to their high social
vulnerability because of poor schooling in low- and mid-
dle-income countries as well as women’s reduced decision-
making power regarding how to spend financial resources [8,
30]. The requirements of gestation increase women’s specific
nutritional needs but reduce their physical ability to earn
income and obtain and prepare food [31]. Thus, the high
occurrence of FI in pregnant women may be due to gender
inequalities, social class, and biological determinants.

The association between FI and HIV in pregnant women
can be bi-directional. The absence of food in a household
may contribute to the adoption of strategies to fight hun-
ger, such as having unprotected sex for money, increasing
the chance of HIV transmission and infection [5, 31]. This
can have a negative effect on mental health, making women
vulnerable to depression and increased drug abuse [5, 31].
This, in turn, can increase the risk of HIV transmission
and immune system depletion, leading to incomplete viral
suppression, non-compliance with antiretroviral therapy,

@ Springer
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treatment interruptions, and the emergence of AIDS-related
illnesses.

Another aspect is that PP'WLWHA are more vulnerable to
FI because their ability to generate income can be affected
by discrimination, stigma, and reduced job opportunities due
to them having the infection [5, 30]. For a household, when
most of the productive members of the family have HIV, its
economic capacity may be reduced [30], which results in
lower regular and permanent access to a sufficient quantity
and quality of food to meet the nutritional, cultural, and bio-
logical needs of the individuals.

The high occurrence of FI among pregnant women indi-
cated the possibility of gender inequities. A recent review
found that women living with HIV have a higher probabil-
ity of experiencing FI than men [8]. Other estimates show
that FI in African countries is more prevalent in households
headed by women [32].

FI makes Pr'WLWHA vulnerable to having a poor nutri-
tional status, which has been associated with adverse preg-
nancy outcomes such as low birth weight and prematurity
[16]. Inadequate weight gain during pregnancy and nutri-
tional deficiencies, especially in macro- and micro-nutri-
ents, have also been observed [16, 30, 33]. Such conditions
may favour decreased adherence to antiretroviral therapy,
a reduced baseline CD4 cell count, incomplete virologic
suppression, and decreased survival [30, 33], as well as
an increased chance of vertical HIV transmission [5]. The
results of our study are a public health concern, since FI
in PP'WLWHA can increase maternal-foetal morbidity and
mortality and represents a measurable, modifiable, and early
marker of maternal and child vulnerability [5, 8, 30].

In this context, reducing FI is essential to ensure the
human right to adequate food and it would positively impact
global health goals, including UN Sustainable Development
Goal 3 and UNAIDS 90-90-90, as well as those relating spe-
cifically to maternal and child health, notably the UNAIDS
super fast-track target of fewer than 20,000 new paediatric
HIV infections by 2020 [34].

Developing intervention strategies to reduce FI in PrwL-
WHA constitutes a strategic prevention action aimed at
reducing iniquities and complications associated with HIV
in this group [35]. The results of the PROMOTE trial, car-
ried out in Uganda in Africa, showed that PP'WLWHA who
had started ART and were exposed to food insecurity pre-
sented lower chances of sustained viral suppression during
pregnancy and breastfeeding and after five years of monitor-
ing [36].

Interventions to reduce poverty and FI primarily aim to
improve access to food, through food vouchers and money
transfers [35]. Studies in Sub-Saharan Africa, Haiti, and
Honduras have recorded that food supplementation pro-
vided as part of HIV treatment can lead to better adhesion
to TARYV and better clinical adhesion [37-39]. In Zambia,
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it was recorded that more participants in the food supple-
mentation group achieved higher adhesion compared with
the controls [38].

Notably, although money transfers and food supplementa-
tion may be appropriate during initial treatment and the start
of TARY, they are limited in scalability and sustainability in
the absence of financial commitments from the government
or other fund providers. It should also be noted that these
interventions for confronting poverty and FI have been car-
ried in weak and heterogeneous way in poor countries and
have been unable to resolve social inequality [40], which
can directly impact the FI situation of PP'WLWHA. Moreo-
ver, they do not address the determinants of food insecurity
[35, 41]

It is suggested that the interventions needed to deal with
food insecurity should include programs and policies that
involve means of subsistence and support for pregnant
women, the adoption of effective behavioural changes, com-
munication regarding gender roles to improve nutritional
state, and the integration of foods and nutritional security
programs into HIV treatment and care [35, 41]

On the other hand, we recognize the need to expand
the supply of combination HIV prevention among fertile-
aged women living in African countries. Monitoring of the
cascade of care for HIV should be strengthened within the
context of public policies [42]. Moreover, we recognize the
positive implications of community interventions aimed
at empowering the community, reducing violence against
women, and increasing HIV testing [43]. In the prenatal
context, the partner’s presence should be strengthened [44],
when possible, given that the man’s participation in the
prenatal stage can improve adhesion to TARV and prevent
perinatal complications.

Limitations and Future Research

This meta-analysis has several limitations. Because the stud-
ies were carried out solely in African countries, they did not
reflect the estimates of FI in other countries. In addition,
due to the different study designs adopted, methodologi-
cal comparisons were difficult. Nevertheless, the methodo-
logical rigour and well-established criteria made this study
consistent.

The studies contained a variable risk of bias due to
the following aspects: samples selected without adopting
probabilistic criteria, samples not being representative of
the population, sample size not being calculated, FI assess-
ment scales not being used for pregnant women, and statis-
tical analyses of prevalence not reporting estimates of the
variability of FI in the population. Therefore, many of the
selected studies were considered to have a severe risk of
bias. Good planning, an appropriate sampling process, and
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high methodological and statistical quality should be consid-
ered in future research to minimise the risk of bias.

One of the strengths of this review is the use of different
databases and the inclusion of grey literature to select stud-
ies, which reduced the risk of selection bias. In addition,
possible causes of heterogeneity were investigated through
meta-regression and subgroup analyses to permit a better
understanding of the high variability between the studies,
observing that the risk of bias in the studies was one of the
sources of heterogeneity.

Finally, the results of the present study indicate that FI is
a problem that commonly occurs in PPWLWHA in African
countries, more so than in the world population estimates
[32]. However, new studies covering not only the criteria
already mentioned but also other epidemiological scenarios
and contexts of vulnerability are necessary for the impact
of FI to be widely investigated in Pr'WLWHA, in order to
facilitate the development of interventions.

The conclusions of this analysis will help to support the
development of programs and appropriate interventions
to help eliminate problems related to FI and poor quality
of life among PrWLWHA. Our results demonstrate a high
incidence of IF in pregnant women with HIV and suggest
the need to consider evaluating the food security situa-
tion in clinical practice, especially in the treatment of HIV
infections.

Fl in Pregnant Women with HIV in the COVID-19
Pandemic: Necessary Considerations

We observed a high prevalence of FI in pregnant women
from low-income countries, constituting a challenge in fight-
ing HIV/AIDS. In 2020, the COVID-19 pandemic brought a
new challenge in coping with IF and HIV care and treatment,
aggravating the occurrence of both grievances.

The effects of the economic crisis may be worse for low-
and very-low-income countries, especially in vulnerable
populations [45, 46]. Pregnant women with HIV form part
of such populations. Several factors can be associated with
the greater vulnerability of pregnant women to FI during the
COVID-19 pandemic [47].

It could be suggested that access to adequate and healthy
food may be impaired because of unemployment, reduced
access to locally sourced or street market food, and the risk
of food shortages [48]. Thus, it can be predicted that the pan-
demic may increase nutritional deficiencies, the consump-
tion of ultra-processed foods, and hunger in pregnant women
exposed to social inequities and HIV during the pandemic.

On the other hand, it must be considered that access to
resources to fight hunger may be compromised. Outbreaks
of COVID-19 have been observed among workers at popular
restaurants and in the food production sector with low-cost
food supplies, leading to the closure of these spaces, which

can decrease the supply of meals for people in a vulner-
able context. Another important dimension is that pandemic
mitigation strategies may decrease access to health services
for prenatal care, antiretroviral treatment, and childbirth
assistance due to transport limitations, fear of COVID-19
infections, and a lack of financial resources. It is suggested
that any small reduction in the coverage and use of maternal
and child health services will significantly increase maternal
and child mortality in different populations. Thus, telehealth
strategies could be adopted when appropriate to enable care
during pregnancy and to avoid an increase in vertical HIV
transmission rates and adverse perinatal events.

We recognise the need to develop and focus social pro-
grams to guarantee the human right to adequate food and
care for HIV/AIDS, especially in this pandemic context,
bearing in mind that pregnant women and people in a vulner-
able context are more exposed to COVID-19 because their
adherence to social isolation can be compromised due to
their need to gso to work and earn an income. In low-income
countries in particular, macroeconomic actions must focus
on tackling new social inequities related to COVID-19.
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