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1 | INTRODUCTION

Worldwide, approximately 8% of children under 5 years of age are
acutely malnourished (Development Initiatives, 2018). Children with
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severe acute malnutrition (SAM), defined as a weight-for-height Z-
score (WHZ) < -3, mid-upper arm circumference (MUAC) <11.5 cm,
or bilateral pitting oedema, experience an increased number of infec-

tious diseases, delayed cognitive development, and decreased adult
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stature and productivity (Bhutta et al., 2017; Black et al., 2013). Since
2007, the United Nations agencies working with nutrition and health

have collectively recommended home-based therapy with ready-to-
use therapeutic food (RUTF) for the treatment of uncomplicated
SAM (World Health Organization [WHO], World Food Programme
[WFP], United Nations System Standing Committee on Nutrition, &
United Nations Children's Fund [UNICEF], 2007).

However, there is currently no consensus on how best to treat mod-
erate acute malnutrition (MAM). The WHO has recognized the present
lack of global guidelines for the treatment of MAM and called for more
evidence in this area to inform related policies (WHO, 2017). Addition-
ally, at national level, there are discrepancies in treatment strategies for
MAM, if any are present at all. We know that children defined as MAM
(WHZ > -3 and <-2 and/or MUAC >11.5 and <12.5 cm) are at higher
risk of mortality, morbidity, and deteriorating into SAM; hence, finding
an effective method of supporting this group is crucial for meeting the
second Sustainable Development Goal of achieving zero hunger by
2030 and ending all forms of malnutrition (James et al., 2016; L. M.
Lenters, Wazny, Webb, Ahmed, & Bhutta, 2013).

Certain national guidelines for MAM treatment suggest the provi-
sion of supplementary food products, whereas others state that care-
givers of MAM children should be provided with nutrition counselling
alone. There is some debate about the necessity of supplementary foods
for MAM: Do they result in better outcomes than no treatment or man-
agement with nutrition counselling? With the rise of noncommunicable
diseases in low-income settings and our current lack of understanding of
the exact causes, we need to be confident that MAM interventions are
optimizing immediate survival as well as long-term health (Fabiansen
et al., 2017; Shrimpton & Rokx, 2012; WHO, 2014). Moreover, food
product interventions can be costly and lack sustainability; hence, their
effectiveness should be established with concrete evidence and the out-
comes of children managed with alternative methods assessed.

This review therefore aimed to identify and to synthesize the cur-
rent evidence on outcomes of MAM children treated with food inter-
ventions compared with no treatment or management with nutrition
counselling. Through identifying the current state of knowledge and
highlighting evidence gaps, we hope to inform future research and

international guidelines for the treatment of MAM.

2 | METHODS

2.1 | Search strategy

The systematic literature search was conducted on October 22, 2018
in Pubmed, Cochrane, and ScienceDirect databases, as well as
resources catalogued on the following websites: Emergency Nutrition
Network, Valid International, Evidence Aid, and State of Acute Malnu-
trition. Reference lists of eligible publications were also searched for
relevant titles. Both peer-reviewed publications and grey literature
were eligible for inclusion. The search term strategy and eligibility
criteria were guided by the “Population, Interventions, Control, and

Qutcome (PICO) framework” presented in Table 1.
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Key messages

e There is currently a lack of analogous studies comparing
different
recommended for MAM in national guidelines: food

the two management approaches
supplementation or nutrition counselling. Studies that

include functional outcomes are especially lacking.

e The evidence in this review suggests that supplementary
foods do support recovery from MAM and are often
more effective at promoting anthropometric recovery
than nutrition counselling, with or without the addition

of micronutrient supplements.

e The type and duration of supplementary food provided is
important; supplementation with high-quality protein and
adequate micronutrient content, for 3 months, is

recommended.

e Improving quality and adherence to counselling

interventions may improve effectiveness.

The following search terms were used: “Moderate acute malnutri-
tion” or “untreated MAM” or “moderately malnourished children” or
“supplementary food” or “RUSF,” including Medical Subject Headings
and free text terms, restricted to “human studies” and “children: 0-
18 years” where search function allowed. No restrictions on publica-

tion date and language were applied.

2.2 | Screening and study selection

Two researchers conducted the screening process independently
(EEE and AB); titles and abstracts of all search results were screened,
guided by the PICO framework. Potentially eligible full texts
were independently assessed for inclusion and a discussion between
reviewers then defined the final results. Data were extracted
from the included texts using a standardized form. Risk of bias was
assessed at study level using the quality appraisal checklist
from the National Institute for Health and Clinical Excellence public
health guidelines (Higgins & Green, 2011; National Institute of
Health and Care Excellence, 2012). A meta-analysis of recovery
rates was planned; however, heterogeneity of methods and out-
comes as well as limited number of eligible studies prevented this.
The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses checklist was followed for reporting results (Moher
et al., 2015).

3 | RESULTS

We screened 673 abstracts, ultimately identifying only one study that

strictly meets the predefined PICO framework (see Search result flow
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TABLE 1 Population, interventions, control, and outcome framework for search strategy

Population

Children with MAM (6-59 months)
diagnosed by WHO growth
standards using MUAC >11.5 to
<125 cm and/or WHZ > -3 to
<=2, or

WFH > 70% to <80% of the

median NCHS growth references

Absence of bilateral pitting oedema

Intervention Comparison

Nutrition counselling alone
No intervention

Ready-to-use supplementary
foods (RUSF)

Lipid-based Nutrient
Supplements (LNS)

Fortified blended foods such
as Supercereal Plus

Ready-to-use therapeutic
foods (RUTF)

Other macronutrient food
supplements

Outcome

Recovery

Weight gain

MUAC improvement
Nonrecovery/Nonresponse
Default

Deterioration into SAM
Relapse

Death

Length of stay

Tolerance and acceptability
Morbidities

diagram in Figure 1). Due to this very limited number of eligible stud-
ies, we discussed widening the inclusion criteria and identified two
studies that provided micronutrient supplementation to the control
group and eight studies that did not enrol children based on current,
common definitions of MAM; however, MAM children were part of
the sample, for example, enrolment based on low weight-for-age or
MUAC < 12.9 cm.

Ten of the studies were randomized controlled trials; the other
one was a prospective cohort study. A summary of the results is pre-
sented in Table 2. Seven of the studies found food products to be
superior with regard to anthropometric outcomes (weight, height,
or MUAC), compared with nutrition counselling and/or micronutrient
supplementation; two of the studies found no significant benefit of a
food product intervention compared with control; and two of the
studies were not conclusive either way. A more detailed summary
of the studies including sample size, setting, and a summary of the

outcomes is presented in Table A1, and a summary of the internal

and external risk of bias assessment based on National Institute
for Health and Clinical Excellence quality appraisal checklist is in
Table A2.

The one study that met the original PICO criteria was a cluster-
randomized controlled trial in Burkina Faso with 18 clusters across 3
study arms (Nikiéma et al., 2014). MAM was defined as WHZ < -2
and >-3 based on WHO, 2006, reference. One arm provided a soy-
based ready-to-use supplementary food (RUSF); another provided for-
tified corn-soy-blended flour (Supercereal Plus; UNICEF, 2016), and
the control arm provided weekly personalized counselling to care-
givers. The recovery rate (WHZ > -2) after 3 months in the control
arm was significantly lower (57.8%) than the Supercereal Plus arm
(74.5%) and the RUSF arm (74.2%; p < .0001). However, when a “per
protocol” analysis was applied, there was no significant difference in
recovery rate between the groups, suggesting that the beneficial
effect of the food products was due to lower defaulting in those

groups than in the control group.

FIGURE 1 Search results flow diagram.
MAM, moderate acute malnutrition; PICO,
Population, Interventions, Control, and
QOutcome framework

260 PUBMED, 142 Cochrane, 136 Science direct, 182 ENN, 6
Valid Nutrition, 7 Evidence Aid, 68 State of AM

n=801 records identified by search

128 duplicates removed

673 abstracts
screened

[ ,
|

572 removed based on abstract

101 full texts
assessed

89 removed based on full texts; 3
texts couldn’t be accessed

B 2
1 study meets PICO criteria

texts identified from reference lists
of other papers

After expanding eligibility criteria:

2 studies provide micronutrient
supplements to control group

8 studies do not enroll on current
MAM criteria
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Nonadherence or defaulting in the counselling/education group
was also a problem for the study by Hossain et al. They found that
children who attended at least five of the six follow-up visits gained
more in weight (median: 0.86 vs. 0.62 kg, p = .002) and length (median:
2.4 vs. 2.0 cm, p = .009) than those who attended fewer times (M. I.
Hossain & Ahmed, 2014; M. |. Hossain & Yasmin, 2016).

Food security status also differed across the studies and could
affect the results, particularly the success of counselling as treatment.
The study by Nikiéma et al. (2014) was conducted in a “relatively food-
secure” context. One other study states that it was conducted in a rel-
atively food-secure setting, taking place in an urban area of Iran (Javan,
Kooshki, Afzalaghaee, Aldaghi, & Yousefi, 2017). They found food sup-
plementation with counselling to be superior to multivitamins and
counselling alone; although there was some spontaneous recovery
(WHZ > -2; 32%) in the counselling group, this was much lower than
in the food supplementation group (80%). Three studies mention that
their study populations were likely to be food insecure. Roy et al.
(2005) suggest that, although food supplementation had the best
weight gain, an “intensive counselling” group still had better weight
gain than the “standard counselling” group, despite low food security,
whereas Christian et al. (2015) conclude that counselling alone is not
sufficient in areas of food insecurity.

Of the studies that used WHZ < -2 and >-3 as the definition of
MAM, the recovery rate was between 75% and 68% when providing
a supplementary food intervention compared with counselling and/or
micronutrient supplements, where recovery rate was between 58%
and 32% (Javan et al., 2017; Nikiéma et al., 2014).

Across the papers, there was an inference that the type of food
product provided is important. The study by Fauveau et al. suggested
that the lack of iron and zinc in the supplementary food was the rea-
son for the limited longer term effect of the supplement (Fauveau
et al., 1992). Additionally, Christian et al. found consistent anthropo-
metric benefits (WHZ and HAZ) of a soy-based RUSF as well as multi-
ple benefits of the chickpea-based RUSF. However, far fewer
beneficial outcomes were shown for the rice-lentil-based RUSF and
no benefit at all of fortified wheat-soy-blended flour compared with
nutrition counselling (Christian et al., 2015).

Of the two studies that saw no benefit from a food product, nei-
ther targeted MAM children specifically. The study by van der Kam
et al. in Nigeria enrolled children aged 6 to 59 months who were diag-
nosed with malaria, diarrhoea, or lower respiratory tract infection (van
der Kam, 2017). The intervention group were provided with one
sachet of RUTF per day for 14 days, whereas the two control groups
were either provided with micronutrient powder or no supplement.
Among ill children who had MAM at enrolment (WHO, 2006, WHZ
< -2 and >-3), the incident rate of developing SAM was not signifi-
cantly different between the groups. The authors speculated that 14
days of supplementation was not long enough to reduce incidence of
SAM. The other study that saw no benefit from a food intervention,
compared with no intervention, was conducted by Schlossman et al.
in Guinea Bissau using “at risk” infants and children (Schlossman
et al,, 2017). This was defined as children aged 6-59 months with
either WHZ < 2 or WAZ < 1 or HAZ < 2. Mean WHZ at enrolment

LELIJVELD ET AL

was -1.0, suggesting that most children sampled were not MAM cases,
and the results were not stratified by MAM status at enrolment. All
groups saw significant improvements in weight and height. The
authors suggest that improvements in the control group were due to
increased focus by community health workers on nutrition recommen-
dations as a result of the study. However, it is not possible to conclude
whether or not there were anthropometric improvements in MAM

children specifically, in either the control or intervention groups.

4 | DISCUSSION

One study was found that met the original PICO criteria, comparing
MAM treatment with a food product to either counselling or no inter-
vention. After broadening the criteria to include studies that provided
micronutrient supplements to the control group and/or did not use
current definitions of MAM but likely included children with MAM in
their sample, the review was composed of 11 studies. Seven out of
11 studies found food product interventions to be superior with
regard to anthropometric outcomes compared with that of counselling
and/or micronutrient supplementation; 2 out of 11 studies found no
significant benefit of a food product intervention; and 2 out of 11
studies were inconclusive.

It is established that children with MAM require increased intake of
energy and essential nutrients over and above those required by
healthy children (L. Lenters, Wazny, & Bhutta, 2016; WHO, 2012).
The evidence presented in this review suggests that food products
do support recovery from MAM and are often more effective at pro-
moting anthropometric recovery, than nutrition counselling, with or
without the addition of micronutrient supplements. Although not all
the studies assessed the same anthropometric measures, gains in
weight (both WAZ and WHZ), height, and MUAC were all found
across the publications, as well as reductions in prevalence of wasting
and underweight.

Lack of adherence to counselling programmes may be one of the
limitations influencing their effectiveness among control groups in
these studies. The “per protocol” analysis by Nikiéma et al. suggests
that, if adhered to, the counselling programme may be as effective as
the food intervention. Hence, finding ways to improve adherence to
counselling interventions should be explored. However, it is also
important to note that possible confounding factors may be influenc-
ing results, such as greater socioeconomic status, willingness to change
behaviour, or greater care-seeking behaviour among adhering mothers.
Studies exploring the use of counselling would benefit from including
direct measures of behaviour change, rather than just attendance at
sessions.

Food security status may also be an important factor in determin-
ing the effectiveness of counselling interventions. The study by
Nikiema et al. (2014) was conducted in a relatively food-secure
context, which may have added to its success in the per protocol
analysis. However, the only other study to mention that it took place
in a relatively food-secure setting (urban Iran) still found food supple-

mentation to be superior in recovering WHZ than micronutrients and
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counselling (Javan et al.,, 2017). It is generally felt that counselling
alone is not sufficient in areas of food insecurity, as concluded by
Christian et al. (2015).

The quality and content of nutrition counselling interventions also
require consideration. A review of dietary counselling for the treat-
ment of MAM was conducted by Ashworth and Ferguson in 2009
(Ashworth & Ferguson, 2009); 10 studies were examined; the majority
had quasi-experimental or observational study designs. The review
concludes that counselling messages tended to be vague and were
unlikely to be effective. They also found that it was difficult to achieve
adequate zinc and vitamin E from home foods alone. In the studies
they reviewed, they found that rates of weight gain tended to be slow,
with estimates of 1 to 2 g/kg/day. This was likely due to repeated
exposure to pathogens and high rates of stunting, as well as counsel-
ling being delivered by minimally trained personnel or volunteers. In
successful programmes, frequent, regular exposure to a few simple,
uniform, age-appropriate messages, together with an opportunity for
interaction between caregiver and counsellor, was found to be
important.

Not all studies in our review found food supplements to be supe-
rior to nutrition counselling. A key consideration is the type of supple-
mentary food provided, as well as the dosage and length of treatment.
Studies in the review specifically highlighted the micronutrient content
and protein quality of supplements as likely influential factors. The
majority of studies provided supplements for at least 3 months; how-
ever, one study provided one sachet of RUTF for 14 days and was
found to be ineffective at preventing SAM in MAM children recover-
ing from illness. The health status of MAM children at admission
should also be a consideration when selecting the most appropriate
treatment; this may be at an individual level or at a more regional level
based on morbidity rates. There are currently no international guide-
lines on the treatment of “complicated” MAM cases, another area
which needs attention (Polnay, 2019).

For “uncomplicated” MAM cases, the United Nations WFP cur-
rently recommends the use of RUSFs or fortified blended flours for
the treatment in children 6-59 months, for which a number of key
ingredients are specified (UNICEF, 2016; WFP, 2018); however, many
other supplementary food products exist, and the studies in this
review highlight a lack of standardization of treatment products across
settings. A review of studies comparing different food products for
treatment of MAM was conducted in 2012 and found moderate to
high quality evidence that both lipid-based nutrient supplements and
blended foods are effective in treating children with MAM (Lazzerini,
Rubert, & Pani, 2013). There is also on-going exploration of the use
of RUTF to treat MAM children, in order to streamline supply chains
with SAM treatment programmes, which may increase MAM treat-
ment coverage and reduce program costs (Bailey et al., 2018; Maust
et al., 2015).

The results of this review have some limitations. The heterogeneity
in the definitions of MAM and recovery meant it was not possible to
conduct meta-analyses. Better standardization of nutrient content in
supplementary food and nutrition counselling content for MAM treat-
ment would also aid comparison of results in the future. Another major

WlLEY1 ‘

7 of 14

limitation of the current literature is the lack of studies including func-
tional outcomes following MAM treatment. Anthropometric indicators
are a proxy for health and nutrition status; however, they do not give
definitive answers about a child's ability to survive and thrive in the
longer term (Leroy & Frongillo, 2019). MAM intervention studies com-
paring outcomes such as cognitive function, school achievement,
immune function, physical fitness, microbiome, and indicators of lon-
ger term noncommunicable disease risk, such as body composition
and metabolomics, are very much needed.

Careful considerations should be made prior to the generalization
of these results across all contexts. The studies in this review do have
a broad geographical scope: Five of the studies were conducted in
Bangladesh, four in West Africa, one in Jamaica, and one in Iran. How-
ever, emergency contexts are not well represented, with only one
study being conducted during a nutrition emergency (Grellety et al.,
2012). In addition, the level of food security, burden of infectious dis-
ease, and access to health services may also influence the generaliz-
ability of these results to all contexts.

In conclusion, there is currently a paucity of studies on this topic,
which use standard definitions of MAM and recovery, as well as a
lack of studies including important functional outcomes beyond
anthropometric proxies. Future research is needed to address these
evidence gaps. The majority of studies in this review found that food
products resulted in greater anthropometric gains than counselling or
micronutrient interventions. The type and duration of supplementary
food provided is important, and these studies showed that supple-
mentation with high-quality protein and adequate micronutrient con-
tent, for 3 months, was most commonly recommended. In addition, it
was suggested that improving quality and adherence to counselling
interventions in food secure settings may improve their effective-
ness. Policymakers should consider these factors when improving
the recommendations for MAM treatment, which are urgently

needed.
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TABLE A2 QUALITY APPRAISAL OF PAPERS INCLUDED IN LITERATURE REVIEW RESULTS

Study

Treating moderate acute malnutrition in first-line health
services: An effectiveness cluster-randomized trial in
Burkina Faso.

Nikiema et al., 2014

Community-based follow-up with/without food
supplementation and/or psychosocial stimulation in
the management of children with moderate acute
malnutrition in Bangladesh

Hossain et al., 2012, 2014, 2016 (conference abstracts)

Intensive Nutrition Education with or without
Supplementary Feeding Improves the Nutritional
Status of Moderately-malnourished Children in
Bangladesh

Roy et al., 2005

Limited impact of a targeted food supplementation
programme in Bangladeshi urban slum children
Fauveau et al., 1992

Effect of short-term supplementation with ready-to-use
therapeutic food or micronutrients for children after
lliness for prevention of malnutrition: a randomised
controlled trial in Nigeria

van der Kam et al., 2016

Effectiveness of supplementary blended flour based on
chickpea and cereals for the treatment of infants with
moderate acute malnutrition in Iran: A randomized
clinical trial.

Javan et al., 2017

Effects of community-based follow-up care in managing
severely underweight children
Hossain et al., 2011

The Kingston Project. I. Growth of malnourished children
during rehabilitation in the community, given a high
energy supplement

Heikens et al., 1989

A randomized controlled trial of two ready-to-use
supplementary foods demonstrates benefit of the
higher dairy supplement for reduced wasting in
mothers, and differential impact in infants and children
associated with maternal supplement response

Schlossman et al., 2017

Effect of fortified complementary food supplementation
on child growth in rural Bangladesh: a cluster-
randomized trial

Christian et al., 2015

Effect of mass supplementation with ready-to-use
supplementary food during an anticipated nutritional
emergency

Grellety et al., 2012

LELIJVELD ET AL

External Validity Score (Section 1)

++

Children selected from those with
diarrhoea only

++

++

++

++

++

+
Only referrals

+
Who selected villages?

++

+
Intervention versus control not
randomized

Note.(-) Poor-quality, (+) Adequate-quality, and (++) Good-quality.

nternal Validity Score (Section 2-4)

+
No blinding. Greater loss to fup in control
group

Allocation unclear. Cluster sample size n=1
per group. Details of measurements not
given. Recovery rate, and p-values not
presented.

+

Who did randomization? W/L not present as
outcome

+
Randomisation method resulted in more

malnourished children in intervention group
+

How was randomisation managed/
monitored?

++

+

Not blinded, doesn't report some of the listed
outcomes

+

No mention of blinding. How randomized?

Controls changed behaviour, underpowered,
not blinded

++

Not randomized. Not intervention. Difference
in loss to follow up between intervention
and control groups
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