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Effectiveness of Food Support Interventions
in Improving the Nutritional Status of
People Living with HIV in Developing
Countries: A Systematic Review

Abstract

Objective: This review aimed to evaluate the effectiveness of food interventions in
improving the nutritional status (weight and body mass index/BMI) of adults living
with HIV who are on antiretroviral therapy (ART) in developing countries

Methods: A systematic search of English language publications between 1t January
1998 and 3™ November 2015 was performed on 3™ and 4" November 2015. The
following databases were searched: PubMed, CINAHL, Cochrane and Embase. A
hand search of reference lists was also conducted. Nine studies were selected for
the systematic review. The inclusion criteria included studies with weight and/
or BMI as the outcome measure, HIV positive adults on ART treatment, studies
conducted in developing countries between 1998 and 2015 and studies providing
food support in the form of free food packages or nutritional supplements.

Results: Three of four studies with significant results reported significant
differences in both weight and BMI between the intervention group and the
control group. Of the three studies, one each had a small effect size, a negligible
effect size and did not provide sufficient data for an effect size to be calculated,
respectively. Four other studies showed positive improvements in body weight
and BMI of the intervention group, but results were not statistically significant.
The results of one study were excluded because the control group used corn-soy
blended flour, which is a food supplement used in the treatment group in other
studies. This review acknowledges limitations especially due to the differences
between studies such as: study design, attrition rates and the length of time that
participants were on ART before they commenced food interventions.

Conclusions: Food support intervention is effective in improving the nutritional
status of people living with HIV in developing countries. However, the limited
number of studies and evidence make it necessary to draw cautious conclusions.
However, we recommend further research in area.
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Introduction

HIVisanimmunodeficiency causinginfection affecting 36.9 million
people worldwide, of whom 95% live in developing countries
[1]. Two-thirds of people living with HIV (PLHIV) in developing
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countries reside in sub-Saharan Africa, and the remaining live in
Asia, Latin America and the Pacific [1,2].

Under nutrition is a significant determinant for poor prognosis
in HIV positive patients in developing countries [3-6]. It is also
a strong predictor of mortality amongst this population [1,2,7-
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10]. In contrast, people at all stages of HIV infection are at risk of
impaired nutritional status because: (i) the disease affects nutrient
absorption and utilization, (ii) affected people require higher
protein and micronutrients, (ii) the disease reduces individuals’
food intake, and (iv) medications’ side effects affect the appetite,
further reducing food intake [3,11,12]. The above complex
mechanisms often lead to weight loss and malnutrition, further
compromising immunity and susceptibility to opportunistic
infections [13,14]. Weight loss itself has been widely associated
with adverse outcomes in HIV and is recognized as a risk factor for
AIDS-related mortality [4,5,10,13,15]. Impaired nutritional status
amongst PLHIV in developing countries is further compounded
by insufficient food consumption on a regular basis due to food
insecurity [11].

Food insecurity is the shortage of both adequate (quantity) and
quality food, and in poor resource settings, corresponds with
high prevalence of under nutrition and HIV [11]. Food insecurity
contributes to illnesses and low productivity leading to a vicious
cycle of low socioeconomic status for individuals living with HIV
and their caregivers [16]. For individuals and families affected by
HIV, they have shortage of labour due to sickness and caring for
family members, which in turn lead to low productivity and food
insecurity [7,8].

High HIV prevalence in developing countries and the current
knowledge about the complex interactions between HIV, under
nutrition and food insecurity have propelled governments, non-
government organisations and other partners into promoting
several interventions to improve the nutritional status of PLHIV
[15]. A number of HIV interventions providing food support to
HIV patients in the form of free food packages and nutritional
supplements have been implemented in developing countries
where HIV and food scarcity are prevalent [6,13,17-22].

The evaluation of the effectiveness of food support interventions
in improving the nutritional status of PLHIV in developing
countries is therefore necessary to provide evidence that can be
used to inform appropriate practices and policies in resource-
limited settings. This review aimed to answer the following
research question: How effective are food support interventions
(in the form of free food packages or nutritional supplements) in
improving the nutritional status (weight and BMlI) of adults living
with HIV who are on antiretroviral therapy (ART) in developing
countries?

Method
Search strategy

A systematic search of English language publications between 1*
January 1998 and 3™ November 2015 was performed in November
2015. Databases including PubMed, CINAHL, Cochrane library
and Embase were searched. Inclusion criteria comprised: (i)
Quantitative studies conducted in English, (ii) studies evaluating
the effectiveness of nutritional supplements/food support in
combination with ART interventions to improve the nutritional
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status of PLHIV, (iii) Studies recording body weight and/or BMI as
the outcome measures, (iv) Studies involving HIV-positive adults
(18 years or over), (v) Studies conducted in developing countries
defined according to their Gross National Income (GNI: USS <
11,905 per capita per year) [23], (vi) Studies published between
1998 and 2015 as interventions to improve of PLHIV’s quality of
life increased after the introduction of highly active antiretroviral
therapy (HAART) in 1997. Studies involving children, studies
evaluating the effectiveness of food support as standalone or
not in combination with ART, studies evaluating effectiveness
of nutritional education and counseling as interventions, and
studies conducted in developed countries were excluded.

Data extraction and analysis

Data from the selected studies were extracted and summarized
in three tables. Zaza and colleagues [24] standardized form was
used for data abstraction, which followed three steps including:

(i) Summarizing general characteristics of the selected studies
including: location, design, number of participants’ baseline
characteristics, the interventions, duration, and outcomes of
interest of each study (Table 1).

(i) Presenting baseline measurements such as drop-out numbers,
results of the interventions, covariates, and statistical analyses
(Table 2).

(iii) Assessing quality of studies and describing: outcome
measures, reliability and validity of instruments, selection bias,
performance bias, detection bias, attrition bias, and reporting
bias (Table 3).

Risk of bias was assessed using a standard form and guidelines from
the Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1.0 [25]. The descriptions of different forms of biases
are provided in Table 4. Two other criteria were added including
information about measuring procedures and information about
reliability and validity of measuring instruments. Each item was
scored “1” if appropriate techniques were used and reported in
the study, “2” if information was not provided or unclear, and “3”
if techniques were reported but not how they standardized to
reduce bias. Studies with 8-13 points were considered to be of
low risk of bias, studies with 14-19 points were considered to be
moderate risk of bias and studies with 20-24 were considered to
be of high risk of bias. Scores were given based on agreement by
the researchers.

In addition, data on participants’ body weight and BMI at baseline
were compared to measurements at the end of each intervention
to determine if the intervention was effective or not, and effect
sizes were calculated when possible.

Results

Systematic search results

A total of 83 publications were retrieved from databases
(Figure 1). Sixty three articles did not meet inclusion criteria and
were discarded. The full texts of the remaining 20 were examined
in detail, but 17 studies did not meet the inclusion criteria. Three
studies and an additional six studies identified by checking the
references of located, relevant papers, met the inclusion criteria.

This article is available from: http://www.hsprj.com/archive.php
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Table 1 Study characteristics.

Cantrell et Lusaka,
al. Zambia
Rawat et al. Uganda
Ivers etal. Central Haiti
Serrano et  Niamey,
al. Niger
van
Oosterhout BIantyr.e,
Malawi
etal.
Kenya,
Ahoua et al. e

Prospective
study

Retrospective
study

Prospective
study

Prospective
study with a
historical control

group

Retrospective
study with a
historical group

Retrospective
study

*N=636
**FS=442
Control=194

N=1,666
FS=546
Control=1,120

N=593
FS=299
Control=294

N=180
FS=62
Control=118

N=593
CSB=245
RUFS=244
Control=104

N=1106
No control group

© Under License of Creative Commons Attribution 3.0 License

Gender
FS: 282 females
160 males

Control: 132
females
62 males

Age/years (mean)
FS=36.5

Control=36.4

Gender and age
-Information not
provided

Gender
Information not
provided

Age/years (mean)
FS=37
Control=35

Gender
FS: 43 female
19 males

Control: 45 females
73 males

Age/years (median)
FS=38
Control=38.5

Gender
CSB: 142 females
103 males

RUFS: 151 females
93 males

Control: 50 females
54 males

Age/years (median)
CSB=36

RUFS=36
Control=36

Gender
627 females
479 males

Age/ years
(median)=33

6.2 kg of
micronutrient-fortified
corn-soy blend,
vegetable oil, maize
meal, and beans per

month 12 months
(6 monthly

970 kcal, 28 g protein measurements)
and 23 g fat/day
Family food ration
provided
Corn-soy blended
flour, vegetable o!l 1> months
+/-pulses and maize
meal or rice
50 g cereal, 50 g dried
legumes,
25 g vegetable oil, 100 Ep—
g corn-soy blend and 5

iodized salt per da (6 monthly
: P v measurements)

Family food ration

provided

100 g of cereal,

50 g of legumes

(dry peas and not
containingvegetables)

and 30 g of vegetable 6 months
oilstrengthened with  (monthly
vitamin A per day measurements)

Family food ration
provided

Corn-soyblend (CSB)
1360 kcal, 50 g
protein/day

Ready-to-use food
spread (RUFS)
1360 .kcal, 35.5¢g 14 weeks
protein/day

Both supplements
were fortified with
vitamins and minerals.

Four sachets

of a nutritional
supplementt called
Plumpy’nut per day

Average length -
3.3 months

2000 kcal/day

(measurements at
26 weeks but no FS)

2016
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Stud Location Design Number of Characteristics of Outcomes of
\ & Participants the participants interest

Weight

Adherence to
ART

Weight

Body Mass Index
(BMI)

BMI

Adherence to
ART

BMI
Weight

Adherence to
ART

BMI

Weight
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Gender
FS: 13 females
6 males
100 g Futurelife (Gmn::::l]; BMI
Johannesb- RCT N=38 Control: 12 females porridge per day e ——— Weight
Evans etal. urg, South e FS=19 7 males R —————
AUED Conima = Age/ vears s Lelie ey 12 months but no  Adherence to
(Median) ) ART
FS: 37
Control: 34
Corn-soy blend (CSB),
Gender sugar and .v!tamlin A
PoTeI and D fortified oil
CSB=male: 144 1000 keal and
N=52 RUFS=male: 178 . 12 months
... RCT 26 g protein/day
Ivers etal. Rural Haiti CSB=239 (6 monthly BMI
RUFS=285 Age/ years (mean) F T e measurements)
CSB=39.1
RUFS=38.7 spread (RUFS) sachets
e 1000 kcal and
26 g of protein/day
Gender 1000 g of maize, 240 g
FS: 150 females of rice,
53 males 370 g of beans, 500 g
_ of fortified corn-soy
Prospective N=400 Control: 22 females blend, and 90 g of 12 months .
Palar etal. Hondurs i FS=203 175 males vegetable oil per da (6 monthly Weight
v Control=197 & P y- measurements)
Age/ years (mean) Family food ration
FS=40 provided
Control=41

N*=total number of participants **FS=food support

General characteristics of the nine studies

Six of the studies were carried out in Africa [6,13,17-19,26], one
in Central America [22], and two in Caribbean [20, 21]. Two were
retrospective quasi-experimental studies [17,26], and one was a
retrospective study with a pre-test/post-test design [6] (Table 1).
All studies used secondary data on body weight or BMI of PLHIV
from institutional including hospital data [6,17,26]. Four were
prospective studies [18-20,22], two were randomised control
trials (RCT) [13,21]. Seven studies had one or two food groups of
participants who were on ART and a control group on ART that
did not receive food support [13,17-20,22,26]. One study had
two intervention groups, which received different types of food
support [21] and one study did not have a control group [6].

Two studies included more than 1000 participants [6,26], six
studies had a range of 180 to 636 participants [17-22], and
one study had 38 participants [13]. Regarding the objective or
outcome measures of this review, three of the selected studies
included both BMI and body weight as outcome measures
[6,13,17]. Three studies had BMI as their outcome of interest
[19-21], while the remaining three studies only measured body
weight [18,22,26]. All [6,13,17-20,22,26] but one [21] had more
female than male participants. The mean age of participants in
five studies ranged from 35 to 41 years old [18,20-22,26], while
the median age of participants in the other four studies ranged
from 33 to 38.5 years old [6,13,17,19].

4

Description of intervention

The duration of the interventions ranged from 14 weeks to
12 months (Table 1). The majority of the interventions were
implemented for 12 months [18,20-22,26], while two other
interventions were carried out for 6 months [13, 19]. One
intervention was delivered for 14 weeks [17], and duration of
intervention for one study was unclear [6].

Several studies used corn-soy blend (CSB) with or without
combinations of the following: iodized salt, vegetable oil, pulses
and maize meal or rice, beans, sugar, vitamin A and D fortified oil
[18,20-22,26]. Two studies distributed both CSB and ready-to-use
food spread (RUFS) but each intervention group received only
one type of food support [17,21]. Ready-to-use therapeutic food
in sachet form and porridge were also provided in two studies
[6,13] respectively. Cereals, legumes, vegetable oil and vitamin
A were also used as the content of food support one study [19].
All but one study [26] provided information about the nutritional
composition of the food support/supplement.

Effect sizes

It is acknowledged that due to the small number of studies with
significant differences between the treatment group and the
control group, the studies were not grouped based on similar
characteristics and the results were not combined..

Four studies reported significant results [6,13,17,20], of which

This article is available from: http://www.hsprj.com/archive.php



Table 2 Study results.

Weight/kg (mean)

FS: Female=53.1

Male=56.2
Control: Female=52.5
Male=55.9
BMI/kg/m2 (mean) _
Cantrell et al. ES: Female=21 B
' Control=81
Male=19.6
Control: Female=20.8
Male=19.7

ART initiated at the
beginning of the
study.

BMI: not reported

Body weight: not

Rawat etal. reported Not reported
ART prior to study -

unknown

No measurements at
start of study were
provided.

FS=84

ART prior to study .
ART prior to stud Control=169

279 patients on ART 2
12months

Ivers et al.

61 patients on ART
for <12months

BMI/kg/m?

FS=20.9

Control=20.7 FS=1 dead/lost to

follow-up

Serrano et al. ART prior to study
FS=5.9 months
(median)
Control=5.8 months
(median)

Control=21 dead/
lost to follow-up

BMI /kg/m?
CBS=16.5

RUFS=16.5
Control=16.6

CSB=64
RUFS=73
Control=29

van
Oosterhout
etal.

Weight/kg

CSB=43
RUFS=43
Control=45

ART initiated at start
of the study

2016
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Change in weight/kg,
@ 6 months
FS=+5.4
Control=+5.1
(p=0.68)

Change in weight/kg
@ 12 months
FS=+6.3
Control=+5.4
(p=0.34)

BMI: not reported

Adherence to ART
higher in the FS group.
FS=0.19 kg increase in
weight compared to
matched controls (not
significant)

BMI: not reported

Weight: not reported

Change in BMI/kg/m*

@ 6mths
FS=-0.20
Control=- 0.66
(p=0.020)

Change in BMI/kg/m?

@12 mth
FS=+0.22

Control=- 0.67
(P=0.036)

BMI/kg/m?
FS=21.9

Control=21.9

Change in BMI /kg/m?
FNS=+1

Control=+1.2

(p=not significant)

Good adherence to
ART reported in the FS
group.

Change in BMI/kg/m?
CSB=+1.7

RUFS=+2.2
Control=+1.2

Change in weight/kg
CSB=+4.4 kg

RUFS=+5.6 kg
Control=+3.3 kg

Significant difference
between treatment
groups and control
group.

(p=not provided)

Good adherence to
ART reported in the FS
group.

© Under License of Creative Commons Attribution 3.0 License

Age, sex, baseline, CD4 count,
WHO HIV stage, haemoglobin,
TB therapy, BMI at baseline

Participants matched using
propensity score matching
(PSM)

ART status, sex, gender, literacy
and number of people in
- households.

Age, gender, cd4, HIV stage,
ART prior

Age, gender, WHO stage of HIV
infection, BMI, haemoglobin,
CD4 count, all upon initiation
of ART, and receiving
cotrimoxizole prophylaxis,
receiving CSB and receiving
RUFS

Baseline Results of the
Study Drop-out Covariates Statistical analysis
measurement interventions

Hierarchical logistic regression modes
(SAS GLIMMIX Procedure)

Propensityscore matching with difference-
in-difference(DID) estimates (to estimate the
impact of food assistance

ATT (average treatment effect on the treated).

Wilcoxon rank sum tests

Logistic regression with Generalized Estimating
Equations(GEEs)

Linear regressionand repeated measures

logistic regression analysis (SAS version 9.2 (SAS
Institute, Cary, NC)

Log-rank test

Multivariable Cox model
(Statistical package information not provided)

ANOVA
Chi-square test
Linear regression analysis

Logistic regression analysis (SPSS software
version15.0, Chicago, IL)
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BMI (median)=15.8
kg/m?

ART prior to study

132 died, 250
133 patients started I

BMI: 17.7 kg/m?

Ahoua et al. ART prior to the study S:::ugl)t;i:}:? ?n:g\éi\;v:;ght. +4 kg
470 patients !
started ART at/after
admission to food
program.
BMi/kg/m?
FS=22.1
Control=20
Change in BMI/%
BMI/kg/m2 (median FS group=+7.8%
FS=20.4 Control=+5.5%
e FS=8 (3 transferred (;;9:0.(())07)5 >
. out, 3 withdrew, 2
(p=0.197) died)
Weight/kg
Evansetal.  Weight/kg Control=4 (1 lost e
FS group=53.4 to follow-up, 1 Control=54
Control=52.8 transferred out, 2 . .
. withdrew) Change in weight/%
ART initiated at the FS=+12.7%
start of the study. Control group): +4.9%
(p=0.047)
Good adherence to
ART reported in the FS
group.
Change in BMI @
6months/ kg/m?
BMI/kg/m? _ CSB=+0.215
CSB=22.0 ﬁi‘i’;ﬁcﬂfng RUFS=+0.215
RUSF group=21.6 (p=0.16)
Ivers et al.
ART prior to study I'T)sztF f;tzlldoij-dugr Change in BMI @ 12
CSB=11.8 months months/ kg/m?
RUFS=10.2 months CSB=+0.210
RUFS=+0.212
(p=0.52)
Weight/kg Change in weight/kg
FS=57 Underweight patients
Control=60 FS=+3.15
Control=+3.15
BMI/kg/m? Fs=24 (p=<0.01)
Palar et al. FS=23 Control=47
Control=24 Normal weight
patients
ART prior to study FS=+1.34
FS=3.6 years Control=+1.34
Control=3.8 years (p=<0.01)

three had significant differences in both weight and BMI between
theintervention and the control groups [13,17,20], and one lacked
the control group [6]. Effect sizes (Cohen’s d) [27] were calculated
for two studies that reported significant differences between the
treatment and the control groups [17, 20]. For example, in a study
by van Oosterhout and colleagues [17], a small effect size (d=0.26)
was calculated from the results observed between the RUFS and
the CSB group at 14 weeks. A small effect size (d=0.48) was also
calculated from the results observed from the RUFS group and
the control group at 14 weeks. No significant differences were
observed between groups at 26 weeks. The effect size calculated
from the results of the study by Ivers and colleagues [20], was

6
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Sex, age, BMI at baseline, TB,
weight, height, ART regime,
CD4 count, WHO stage of HIV

Age, gender, cd4, HIV stage,
physical activity

Age, gender, cd4, HIV stage

Gender, race/ethnicity, age,
presence of children in
household, primary education,
paid work in the last month,
economic support from

a relative, CD4, protease
inhibitors, ART<100 days

2016
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Standard statistics for continuous and
categorical data and compared with non-
parametric x? or Fisher’s exact tests(Stata 9.2
(Stata Corp., College Station, TX, USA)

T-test or Wilcoxon ranksum test
Chi-square test
Repeated measures of analysis ofvariance

(FANOVA)
(SAS 9.3)

Generalized estimating equations (GEEs)
(SAS 9.2 version)

Multilevel mixed effects linear regression
analysis

STATA/IC 11.1 (StataCorp: College Station, Texas

negligible. Although Evans and colleagues’[13] study showed
significant results, the effect size was not calculated due to lack
of sufficient data. Four studies showed no significant differences
between groups [18,19,22,26], and one study [21] was excluded
because corn-soy blended flour used for control group in this
study was used in the treatment groups in other studies.

Quality assessment of the selected studies

Results of the methodological quality assessment are shown in
Table 3. The observed total risk of bias score on fulfilled criteria
ranged from 17 — 21 with a median score of 20. Only three studies
provided information about weight measurement procedures

This article is available from: http://www.hsprj.com/archive.php
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Table 3 Assessment of quality of studies.

Reliability
. No of & validity  Selection Performance Detection Attrition Reporting
Design . . Drop-out R . A -
participants of bias bias bias bias
instrument
3 3 3 3

Prospective 221
Cantrell et al. _— 636 34.7% 2 2 3 1 20
Rawatetal, leurospective . gqe Not 2 2 8 3 3 2 2 3 | 2
study reported
Prospective 253
Ivers et al. s 593 42.7% 2 2 3 3 2 3 1 3 19
Prospective
study with 22
Serrano et al. a historical 180 12.7% 2 2 3 3 3 3 1 3 20
control group
Retrospective
van study with 166 1
Ooste;’lhoutet 2 historical 593 27.9% 1 2 3 3 3 1 3 17
: group
Retrospective 480
Ahoua et al. Sty 1106 43.4% 2 2 3 3 3 3 1 3 20
12 1 2
Evans et al. RCT 38 31.6% 2 3 2 3 1 3 17
Ivers et al RCT 524 /1 2 2 3 3 3 1 1 3 18
’ 13.5%
Prospective 71 1
Palar et al. Sty 400 17.8% 2 2 3 2 3 3 3 19

Table 4 Risk of bias assessment form.

Selection bias
Sequence generation Low risk: Investigators described a random component in the sequence 1
generation process such as the use of random number table, coin tossing,
cards or envelops shuffling, etc.

Unclear: Insufficient information to permit judgment of the sequence
generation process.

High risk: Investigators described a non-random component in the sequence
generation process such as the use of odd or even date of birth, algorithm
based on the day/date of birth, hospital or clinic record number.

Allocation concealment Low risk: Participants and the investigators enrolling participants cannot 1
foresee assignment, e.g. central allocation; or sequentially numbered,
opaque, sealed envelopes.

Unclear: Insufficient information to permit judgment of the allocation
concealment or the method not described.

High risk: Participants and investigators enrolling participants can foresee
upcoming assignment, e.g. an open random allocation schedule (e.g. a list
of random numbers); or envelopes were unsealed or non-opaque or not
sequentially numbered.

© Under License of Creative Commons Attribution 3.0 License 7
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Performance bias Low risk: Blinding of the participants and key study personnel, and unlikely 1
that the blinding could have been broken. Or lack of blinding unlikely to
introduce bias. No blinding in the situation where non-blinding is not likely
to introduce bias.

Unclear: Insufficient information to permit judgment of adequacy or
otherwise of the blinding. 2

High risk: No blinding, incomplete blinding and the outcome are likely to be
influenced by lack of blinding.

3
Detection bias Low risk: Blinding of outcome assessor, and unlikely that the blinding could 1
have been broken. Or lack of blinding unlikely to introduce bias. No blinding
in the situation where non-blinding is not likely to introduce bias.
Unclear: Insufficient information to permit judgment of adequacy or
otherwise of the blinding.
High risk: No blinding, incomplete blinding and the outcome are likely to be
influenced by lack of blinding.
2
3
Attrition bias Low risk: No missing outcome data, reasons for missing outcome data 1
unlikely to be related to true outcome, or missing outcome data balanced in
number across groups.
Unclear: Insufficient reporting of attrition or exclusions.
High risk: Reason for missing outcome data likely to be related to true
outcome, with either imbalance in number across groups or reasons for )
missing data.
Reporting bias Low risk: All outcomes of interest in the review are reported completely. 1
Unclear: Insufficient information to permit judgement of ‘low risk’ or ‘high
risk.”
High risk: One or more outcomes of interest in the review are reported 5
incompletely; the study report fails to include results for a key outcome that
would be expected to have been reported for such a study.
Other forms of bias Low risk: There is no evidence of bias from other sources. 1
Unclear: Insufficient information to permit judgment of adequacy or 2

otherwise of other forms of bias.
High risk: There is potential bias present from other sources (e.g. early
stopping of trial, fraudulent activity, extreme baseline imbalance or bias 3

related to specific study design).

8 This article is available from: http://www.hsprj.com/archive.php
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J

Total Number of records (n=83)
PubMed=8  CINAHL=50

Cochrane=5 Embase=20

} [ Identification

Records excluded
(n=63)

Records screened
(n=83)

—

Full-text articles

17 full-text articles excluded:

PR - Articles had a different outcome
assessed for eligibility (n=8)

- Articles were reviews (n=3

- Articles evaluated food support as

(n=2)

- Study was carried out in a

developed country (n=1)

- Articles were about nutritional
counselling (n=3)

} [ Screening

(n=20)

= Studies included in
= qualitative synthesis
B
B (n=3)
7]
Studies included in - Articles were obtained by
quantitative synthesis hand searching reference
-9) lists of located, relevant
(m studies (n=6)
=
]
3
2
KFigure 1 Flow Diagram of systematic literature search. /

such as using a standardized procedure [13,17,22]. No study
reported any information about the reliability and validity of
measuring instruments.

Only one study adequately randomised participants into groups
and adequately concealed allocation [17]. However, the addition
of a historical control group to the study introduced bias. None
of the studies blinded participants. Five studies did not blind
outcome assessors [17-19,21,26], and in three of the studies,
blinding was unclear [13,20,22]. Attrition bias was low in two
studies due to balanced numbers of drop-outs in both treatment
and control groups [17,21] and high in six studies due to
unbalanced drop-out numbers in treatment and control groups,
or high drop-out numbers [6,13,18-20,22]. The drop-out numbers
in the intervention group and the control group were unclear in
one study due to lack of information provided [26]. None of the
studies mentioned a study protocol. Some of the studies had
missing information such as no baseline weight measurements,
or no measurements for the control group at the end of the study
[22,26]. Only one study reported monitoring adherence to food
support [13]. Four studies reported providing a family food ration
to prevent study participants sharing their individual food ration
with family members [6,19-21]. Some of the studies did not
report monitoring the ART adherence [6,20,22,26].

Discussion

Food support intervention is an important initiative aimed to
improve nutritional status of PLHIV particularly in developing
countries with poor food security [15]. The aim of the current
study was to evaluate the effectiveness of food support as
interventions in improving the nutritional status of PLHIV in
developing countries. Of the nine studies reviewed, four reported
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significant results. Of the four studies, three reported significant
differences in both weight and BMI between the intervention and
the control groups [13,17,20]. The three studies used different
types of food support and were carried out for different lengths
of time: 3.5 months, 6 months and 12 months. The only study
with an effect size had the shortest intervention period [17]. Two
studies varied in terms of nutritional content, with the calorie
content ranging from 388 kcal to 1360 kcal per day, while one
study did not provide nutritional values for their food support
program [20]. They were all carried out in African countries.

A possible explanation for the lack of clinical effect observed in
some of the studies reviewed could be the incorrect use of food
supplements. For example, some participants were reported to
use the food packages/supplements as a replacement for their
regular meals instead of in addition to their regular meals [28]. In
some circumstances, sharing of supplements with family members
was reported to occurred [6,13,17,21,26]. Although some studies
provided a family ration to prevent sharing of food supplements
[18-20, 22], without monitoring, the effectiveness of a family
ration would be unknown. Another possible explanation is non-
adherence. The study carried out in Kenya on the acceptability
of Plumpy’nut, a high-energy nutritional supplement, showed
that lack of adherence was due to poor taste, diet boredom,
bulky weight and sharing with family members [6]. Except for
one study [13], all other studies did not monitor adherence to
food support. This is problematic as it would be difficult to gauge
whether participants used food packages or food supplements as
intended.

Strengths and limitations

Similarities between the studies included outcome measures,
length of studies, types of food support and population sizes.
All the studies had similar and comparable outcome measures
(change in weight and/or BMI). Most (7/9 ~ 98%) studies took
measurements at 6 and/or 12 months [17-22], and had a
population size of between 400 - 1666 participants. All, but two
studies [6,13], used local food items such as corn-soy flour, rice
and oil as a form of food support provided. The median calorie
content of the food support programs was approximately 1000
kcal.

This review acknowledges limitations including the differences
between studies such as: study design, attrition rates and
the length of time that participants were on ART before they
commenced food support. For example, two of the studies were
randomised controlled trials [13,22], and the rest were either
retrospective studies or prospective studies (with a historical
control in some cases). One study had a pre and post-test design
[6]. Two studies used a historical control group [17,19]. Food
security in a community changes over time and may have been
different at the time the treatment and control groups were
involved in the study. Attrition rates ranged from 12.7% to 43.4%
and length of time on ART prior to commencing food support
range from 0 — 3.8 years. This review focused on the effectiveness
of food support amongst adults with HIV on ART treatment in
resource-limited settings. However, due to the low number of
studies identified in the literature search, two studies including
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participants aged 15 and above were not excluded [18,22], and a
study with a pre-test and post-test design was not excluded [6].

ART adherence was not monitored in four studies [6,20,22,26].
This is a significant limitation in these studies because: it is
well known that the lack of adherence to ART treatment would
increase the susceptibility of HIV patients to opportunistic
infections [29]. Opportunistic infections in turn would increase
nutritional requirements, and in circumstances of food insecurity
increase malnutrition [16]. Lack of adherence to ART also leads to
ART resistance [19].

Although beyond the scope of this review, some studies
observed an association between the provision of food support
and improved ART adherence [18-20]. Likewise, household
income was assessed at the start of the intervention in four
studies [18,20-22], and dietary assessment at the start of the
intervention was conducted in only two studies [13,17]. These
assessments provide an indication of the availability of different
food items to participants and their ability to purchase them.
Assessing household income and usual dietary intake at the start
of an intervention and correcting for them in statistical analysis
reduces bias.

Regarding methodological quality, five of the studies reviewed had
a moderate risk of bias [13,17,20-22], and the remaining studies
had a high risk of bias according to the predefined standard. It is
difficult to grade any of the studies as providing strong evidence
due to the high risk of bias due to lack of randomisation, blinding,
high attrition and lack of monitoring of adherence to food
support.

Recommendations

Food support has convincing theoretical grounds of clinical
effectiveness, may promote ART adherence and improve
nutritional recovery [17]. However, it is difficult to draw definite
conclusions about the effectiveness of food support in this
population based on this review. Larger randomised controlled
trials that are adequately powered to determine the efficacy
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of food support amongst adults living with HIV in developing
countries are needed.

The choice of food supplements should consider optimal
nutritional composition but also they should be acceptable
to participants. The likelihood of food support sharing should
also be reduced in order to optimise the effect of supplement
in improving patients’ health. Because RUFS is considered a
medicinal product and therefore less likely to be shared amongst
family members [30], its use may need further exploration.
Furthermore, more research needs to be conducted to design
nutritional supplements that are best suited to the specific needs
of HIV patients in resource-limited settings.

Conclusion

Studies show that HIV infection, under nutrition and food
insecurity often overlap in developing countries where the
majority of people with HIV live [7,9,15]. Insufficient food intake
and/or inefficiency in nutrient absorption and utilisation cause
weight loss amongst PLHIV infection [14,29]. Results of this
systematic review indicate that food support in the form of food
packages or nutritional supplements is effective in improving
the nutritional status of PLHIV on ART treatment in developing
countries. However, the limited number of studies and evidence
prohibit drawing firmer conclusion. Further research is needed
in this area since to inform governments, policy makers,
international organizations, and assist program planners in
developing evidence-based strategies and interventions, which
can be implemented to addressing HIV and on helping PLHIV in
resource poor settings.
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