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A B S T R A C T

Background

Aflatoxins are carcinogenic mycotoxins that contaminate many food crops. Maize and groundnuts are prone to aflatoxin contamination,
and are the major sources of human exposure to aflatoxins, due to their high intake as staple foods, particularly in low- and middle-
income countries (LMICs). Observational studies suggest an association between dietary exposure to aflatoxins during pregnancy and early
childhood and linear growth in infants and young children.

Objectives

To assess the eJects on pre- and postnatal growth outcomes when agricultural and nutritional education interventions during the post-
harvest period that aim to reduce aflatoxin exposure are compared to usual support or no intervention. We assessed this in infants,
children, and pregnant and lactating women at the household or community level in LMICs.

Search methods

In July and August 2019, we searched: CENTRAL, MEDLINE, Embase, CINAHL, Web of Science Core Collection, Africa-Wide, LILACS, CAB
Abstracts, Agricola, and two trials registers. We also checked the bibliographies of the included studies and contacted relevant mycotoxin
organisations and researchers for additional studies.

Selection criteria

We included randomised controlled trials (RCTs) and cluster-RCTs of agricultural education and nutritional education interventions of any
duration, at the household or community level, aimed at reducing aflatoxin intake by infants, children, and pregnant and lactating women,
in LMICs during the post-harvest period, compared to no intervention or usual support. We excluded studies that followed participants
for less than four weeks. We assessed prespecified prenatal (at birth) and postnatal growth outcomes (during infancy, childhood, and
adolescence), with linear growth (as the primary outcome), infectious disease morbidity, and unintended consequences.

Data collection and analysis

Two authors independently assessed study eligibility using prespecified criteria, extracted data, and assessed risk of bias of included RCTs.
We evaluated the certainty of the evidence using GRADE, and presented the main results in a 'Summary of findings' table.
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Main results

We included three recent cluster-RCTs reporting the eJects of agricultural education plus post-harvest technologies, compared to usual
agricultural support or no intervention. The participants were pregnant women and their children, lactating women and their infants (<
6 months), women of childbearing age, and young children (< 59 months), from rural, subsistence maize-farming communities in Kenya,
Zimbabwe, and Tanzania.

Two trials randomised villages to the intervention and control groups, including a total of at least 979 mother-child pairs from 60
villages. The third trial randomised 420 households, including 189 mother-child pairs and 231 women of childbearing age. Duration of the
intervention and follow-up ranged between five and nine months. Due to risk of attrition bias, the overall risk of bias was unclear in one
trial, and high in the other two trials.

None of the included studies addressed the eJects of nutritional education on pre- and postnatal growth.

One trial reported outcomes not prespecified in our review, and we were unable to obtain unpublished growth data from the second trial,
even aNer contacting the authors. The third trial, in lactating women and their infants in Tanzania, reported on the infants' weight-for-age
z-score (WAZ) aNer six months. This trial found that providing agricultural education aimed at changing farmers' post-harvest practices to
reduce aflatoxin exposure, by using demonstrations (e.g. handsorting, de-hulling of maize, drying sheets, and insecticides), may improve
WAZ in infants from these farmers' households, on average, by 0.57 (95% confidence interval (CI) 0.16 to 0.98; 1 study; 249 participants;
very low-certainty evidence), compared to infants from households where the farmers received routine agricultural extension services.

Another way of reporting the eJect on WAZ is to compare the proportion of underweight infants (WAZ > 2 SD below the reference median
value) per group. This trial found that the intervention may reduce the proportion of underweight infants in the intervention households
by 6.7% (95% CI -12.6 to -1.4; 249 participants; very low-certainty evidence) compared to control households.

No studies reported on unintended eJects of agricultural and nutritional education.

Authors' conclusions

Evidence on the eJects on child growth in LMICs of agricultural or nutritional education interventions that reduce aflatoxin exposure was
very limited; no included study reported on linear growth. Very low-certainty evidence suggested that agricultural education aimed at
changing farmers' post-harvest practices to reduce aflatoxin exposure by using demonstrations, may result in an increase in WAZ, when
compared to usual or no education.

P L A I N   L A N G U A G E   S U M M A R Y

Reducing aflatoxin intake with agricultural and nutritional education to improve growth of infants and children in low- and middle-
income countries

Review question

Does providing agricultural and nutritional education about how to reduce the intake of aflatoxins (from contaminated food crops) in
households and communities in low and middle-income countries (LMICs) improve the growth of infants and children compared to usual
or no education?

Background

Aflatoxins are toxins produced by moulds that contaminate food crops. Maize and groundnuts are the major dietary sources of aflatoxins,
as they are eaten in large amounts by many people living in LMICs. Some research from LMICs suggests that there may be a link between
aflatoxin intake during pregnancy and early childhood, and growth in infants and young children.

Study Characteristics

We included three trials, conducted in pregnant and breastfeeding women (1168 mother-child pairs), women of childbearing age (N = 231),
and infants and young children (< 59 months old), from rural, subsistence maize-farming communities in Kenya, Tanzania, and Zimbabwe.
One trial in Tanzania, at unclear risk of bias overall, provided data for this review, since one trial did not report any outcomes relevant to
this review, and we were unable to obtain unpublished growth data for another, even aNer contacting the study authors.

The trial, conducted in breastfeeding women and their babies, studied the eJects of agricultural education (demonstrations to change
farmers' practices aNer harvesting their maize crops to reduce aflatoxins (for example, by handsorting and de-hulling the maize, using
drying sheets and insecticides) on the babies' weight, standardised for age (weight-for-age z-score (WAZ)), aNer six months (the z-score
measures the diJerence between these babies and the median of a population of similar babies). Farmers in the control group received
routine services from agriculture extension workers.

Key results

Agricultural and nutritional education interventions for reducing aflatoxin exposure to improve infant and child growth in low- and
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Very low-certainty evidence from one trial suggested that the WAZ of 128 children from farmers' households who received agricultural
education may improve by a z-score of 0.57, compared to 121 children from households where farmers only received routine services. This
means that a baby girl in the intervention group, with a healthy weight, would gain about 450 to 690 grams more weight between three to
nine months, compared to a baby girl in the control group. This is a meaningful diJerence.

Another way of measuring the eJect is to compare the proportion of underweight infants (WAZ ≥ 2 standard deviations below the reference
median value) per group, aNer the intervention. In this case, agricultural education may reduce the proportion of underweight children,
on average, by 6.7% (very low-certainty evidence), compared to routine services.

None of the included studies addressed the eJects of nutritional education on length of height, or on unintended eJects of agricultural
or nutritional education.

Evidence about the eJects on child growth of agricultural or nutritional education interventions that reduce aflatoxin exposure in LMICs
was very limited. Data from one trial suggested that agricultural education, aimed at changing farmers' post-harvest practices to reduce
aflatoxin exposure, may result in the babies' increased weight-for-age, compared to usual or no education.

The literature was searched to August 2019.

Quality of the evidence

We have very little confidence in the results. The true eJect may be substantially diJerent.

Agricultural and nutritional education interventions for reducing aflatoxin exposure to improve infant and child growth in low- and
middle-income countries (Review)
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Summary of findings for the main comparison.   Agricultural education with post-harvest technologies compared to usual agricultural support for
reducing aflatoxin exposure in pregnant and lactating women, infants, and children to improve childhood growth

Agricultural education with post-harvest technologies compared to usual agricultural support for reducing aflatoxin exposure in pregnant and lactating women,
infants, and children to improve childhood growth

Patient or population: pregnant and lactating women, infants, and children
Setting: households or communities in low- and middle-income countries
Intervention: agricultural education, with post-harvest technologies to reduce aflatoxin exposure
Comparison: usual agricultural support

Anticipated absolute effects* (95%
CI)

Outcomes

Risk with usu-
al agricultural
support

Risk with agri-
cultural educa-
tion, with food
replacement
or post-harvest
technologies

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Birth length for gestational age z-
score

- - - (0 trials) - -

Birth weight for gestational age z-
score

- - - (0 trials) - -

Low birth weight

(less than 2500 g)

- - - (0 trials) - -

Length- or height-for-age z-score

(LAZ)

- - - (0 trials) - -

Stunting

(LAZ ≥ 2 SD below reference median
value)

- - - (0 trials) - -

Weight-for-height z-score - - - (0 trials) - -
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(WHZ)

Unintended effects of agricultural
and nutritional education interven-
tions to reduce the aflatoxin intake
of infants, children, pregnant and
lactating women

- - - (0 trials) - -

Weight-for-age z-score

(WAZ)

Follow-up: mean 6 months

The mean WAZ
was -0.47 z-

scorea

MD 0.57 z-score
higher (0.16 high-
er to 0.98 higher)

- 249

(1 RCT)

⊕⊝⊝⊝

Very lowb,c,d
There is very uncertain evi-
dence about the effect on WAZ
when agricultural education,
along with post-harvest tech-
nologies to reduce aflatoxin ex-
posure is compared to usual
support or no intervention.

Proportion of underweight children

(WAZ ≥ 2 SD below reference median
value)

Follow-up: mean 6 months

The mean pro-
portion of un-
derweight chil-

dren was 9.0%a

MD 6.7% lower
(12.6% lower to
0.8% lower)

  249

(1 RCT)

⊕⊝⊝⊝

Very lowb,c,d
The evidence is very uncertain
about the effect on the propor-
tion of underweight children
when agricultural education,
along with post-harvest tech-
nologies to reduce aflatoxin ex-
posure, is compared to usual
support or no intervention.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
 
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

aMean post-intervention value in the control group reported by a single cluster-RCT (Kamala 2018a)
bDowngraded by 1 for risk of bias: high risk of attrition bias
cDowngraded by 1 for indirectness: one study conducted in a single setting
dDowngraded by 1 for imprecision: optimal information size not met
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B A C K G R O U N D

Aflatoxins are a type of mycotoxin that aJect global food security
by causing the contamination of food crops, mainly in low- and
middle-income countries (LMICs), particularly in Africa. Human
exposure to aflatoxins is considered a major public health concern
due to its potential harmful eJects on health (IARC 2015). Aflatoxins
are colourless, odourless compounds produced during secondary
metabolism by some members of the fungal genus Aspergillus
(notably species in the sectionFlavi (Frisvad 2019)). Four main forms
of aflatoxin are commonly found in food crops, namely aflatoxin
B1 (AFB1), B2 (AFB2), G1 (AFG1), and G2 (AFG2). AFB1 is the most

potent and prevalent form of aflatoxin, accounting for an average of
70% of the total aflatoxin content in food. Another important type
of aflatoxin, especially to infant and child health, is aflatoxin M1
(AFM1). It is a product of AFB1 hydroxylation during the metabolism

of AFB1. AFM1 is a frequent contaminant of milk in lactating

animals, resulting from the consumption of AFB1-contaminated

feed. AFM1 has also been reported in human breast milk (Warth

2016; Watson 2017; WHO 2018).

A variety of staple food crops, such as cereals (e.g. maize, wheat,
rice), legumes, groundnuts (also called peanuts), and tree nuts,
eaten in large quantities, which form the basis of a region's diet
are susceptible to contamination via colonisation with aflatoxin-
producing fungi, as are other commonly eaten foods, such as
oilseeds, spices, milk, meat, and dried fruit. Aflatoxin is the only
mycotoxin known to contaminate crops both pre- and post-harvest
(potentially along the entire value chain), making it diJicult to
target prevention and control interventions (Ayalew 2016). Factors
influencing fungal and aflatoxin contamination of crops include a
region's climate, genotype of the planted crop, soil type, stress or
damage to the crop due to drought before harvesting, heavy rains
at and aNer harvesting, insect activity, low awareness of aflatoxin
control, and crop production practices leading to poor timing of
harvesting, inadequate drying of the crop before storage, and poor
storage conditions (Ayalew 2016; Strosnider 2006).

High-risk households for aflatoxin exposure oNen rely on
subsistence farming and the production or consumption of a single
staple food. Maize and groundnuts are the major dietary sources
of human aflatoxin exposure, due to their high consumption as
single staple foods by communities in LMICs. It is also likely
that animal milk may be contaminated with AFM1 in some of

these communities, depending on a number of factors, such
as the quantities of aflatoxin-contaminated feed ingested by
animals, genetics of the animals, seasonal variation, the milking
process, and environmental conditions. Contaminated milk may
also subsequently contaminate milk products, such as yoghourt
and cheese (Iqbal 2015). Thus, many LMIC households are plagued
with adverse health consequences of aflatoxin exposure. The
negative impacts on human health include an increased risk of
acute toxicity, as recorded in several outbreaks of aflatoxicosis in
Africa (IARC 2015; Kamala 2018b), and chronic eJects, such as an
increased risk of liver cancer (IARC 2015).

To protect people from the harmful eJects of aflatoxins,
international food safety standards stipulate maximum levels
for aflatoxins in various foods (FAO and WHO 2018). These
standards are operational in industrialised nations, but may
have little eJect in LMICs. Typically, food consumed from

smallholder and subsistence farming rarely enters any sort of
regulatory inspection for aflatoxin. Even if contamination levels
were below the maximum levels, many people in LMICs are
heavily dependant on high aflatoxin-risk staple crops, consuming
such large amounts of maize and groundnut products that
their daily aflatoxin exposure would still render them vulnerable
to disease (Klangwiset 2010). EJectively managing aflatoxin
contamination of food and animal feed to reduce human exposure
is complex, requiring integrated, multisector, scalable, and suitably
resourced control programs, including awareness of aflatoxins,
adequate monitoring and surveillance, pre-harvest, peri-harvest,
and post-harvest prevention or reduction strategies (or both),
and post-contamination aflatoxin management (Ayalew 2016).
Creating widespread awareness ‘from seed to table’ about
mitigating aflatoxin exposure and its eJects, specifically in at-risk
communities (e.g. targeted agricultural, nutritional, and health
education), is seen as critical to its management, serving as the
foundation for initiating and sustaining behavioural changes and
measures to control aflatoxin exposure. Control strategies include
proper agronomic and crop management practices to decrease
plant stress and improve plant vigour, competitive biological
control using non-aflatoxin-producing Aspergillus flavus strains,
use of resistant crop varieties, if available, proper drying of
harvested crops to safe moisture levels with clean, insect-free,
and dry storage (e.g. hermetic storage solutions), and minimising
aflatoxin in food fortification supply chains, with community
and household-targeted interventions (e.g. dietary diversification),
food processing, and food safety and quality, market-based
approaches and public health regulations and policies (Ayalew
2016; Bandyopadhyay 2016).

Global dietary intake estimates for aflatoxin, based on estimates of
typical maize and groundnut consumption, contamination levels,
and body weight, indicate a much higher burden of exposure
in LMICs in Sub-Saharan Africa, China, Southeast Asia, and Latin
America, compared with Western Europe and North America. The
prevalence of the toxin is higher in Africa and Southeast Asia due
to the conducive climate. Compounding the risk of exposure is the
low level of surveillance and monitoring of these staple foods in
LMICs. These countries oNen lack resources and analytical capacity,
and as a result, there is a widening gap between the quality and
quantity of prevalence data generated by laboratories in high-
income countries and LMICs (IARC 2015). Sampling procedures
of foods for analytical purposes may also be problematic, since
aflatoxin contamination is oNen not evenly distributed throughout
batches of food, for example, in stored grain (WHO 2018).

Biomarkers are objective markers of aflatoxin exposure and are
more accurate in assessing the degree of individual exposure
than food-based exposure assessments. There are three validated
biomarkers of aflatoxin exposure: urinary biomarkers (AFM1 and

aflatoxin-N7-guanine), reflecting exposure in the prior 24 to 48
hours; and serum levels of aflatoxin-albumin (AF-alb), reflecting
cumulative exposure over the prior two to three months. The
application of the AF-alb biomarker has confirmed a high
prevalence of aflatoxin exposure in several locations in East and
West Africa (IARC 2015), as well as parts of Asia, such as Malaysia
(Leong 2012). This biomarker correlates with the dietary intake
estimates of aflatoxin in children who consume maize-based diets
(Routledge 2014). Other aflatoxin metabolites (for example, serum
AFM1 or AFG1, urinary AFB1 or AFG1, and milk AFM1 or AFG2) are

indicative of exposure, but since their levels do not correlate with

Agricultural and nutritional education interventions for reducing aflatoxin exposure to improve infant and child growth in low- and
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aflatoxin intake, they are not considered accurate biomarkers of
exposure (Smith 2018). However, it should be noted that there is
no validated ranking system available to categorise individuals with
diJerent exposure levels to aflatoxin.

Description of the condition

Child undernutrition is a major public health burden in LMICs, and
refers broadly to the condition where food intake is insuJicient
to meet a child's needs for growth, physiological function, and
the ability to respond to illness. Stunting, defined as a height-
for-age z-score of more than two standard deviations below the
child growth standard median, is the most prevalent form of child
undernutrition (WHO 1986; WHO 2006). Globally, stunting aJects
an estimated 151 million or 22.2% of children below the age of
five years. Two-thirds of all stunted children live in LMICs. Africa is
the only region in the world where the number of stunted children
has increased, from 50.6 million in 2000 to 58.7 million children
in 2017 (UNICEF-WHO-The World Bank 2018). Growth faltering
typically begins in utero, followed by subsequent growth faltering
aNer birth, especially in the first two years of life. Foetal growth
restriction is an important contributor to stunted linear growth in
the postnatal period. Longitudinal data over ten years from LMICs
estimate that 20% of childhood stunting can be attributed to foetal
growth restriction (Christian 2013).

Dietary exposure to high levels of aflatoxins during pregnancy has
been widely documented in several LMICs, and may be a major
contributor to foetal growth restriction, and in turn, to childhood
stunting (Castelino 2014; Piekkola 2012; Shuaib 2010; Turner
2007). Cohort studies show that this exposure may contribute
to adverse birth outcomes, such as low birth weight (Shuaib
2010), and stunted growth in the first year of life (Turner 2007).
However, other studies found no association between exposure to
aflatoxins in pregnancy and post-natal growth outcomes (Smith
2018). Longitudinal data from West Africa on the association of
aflatoxins and growth of 16- to 37-month-old children suggest
that serum AF-alb levels are associated with stunted growth (Gong
2004). However, longitudinal studies in Nepal during the first 36
months of life and in Tanzania in children 6 to 14 months of
age, found no association between aflatoxin exposure and growth
faltering (Mitchell 2017; Shirima 2015)

Aflatoxin exposure may aJect child growth by three potential
mechanisms: damage to the intestinal epithelium (enteropathy),
liver toxicity, and reduced immune function. Enteropathy is
associated with a reduced uptake of nutrients, and liver damage
may result in less production of insulin-like growth factors, while
immune suppression may enhance the susceptibility of aflatoxin-
exposed children to infections, such as diarrhoea (IARC 2015;
Watson 2017).

Numerous factors contribute to childhood growth faltering. In the
postnatal period, for example, infants in many LMIC households
are introduced to weaning foods (complementary foods) of low
nutritional quality and high risk of microbial contamination,
resulting in high rates of diarrhoea and other infectious diseases.
In addition, complementary foods fed to children are oNen
made from locally grown, low quality, and oNen contaminated
cereals and nuts, such that these infants are exposed to a range
of mycotoxins. Several studies from Africa have reported the
contamination of cereal- and nut-based complementary foods with
aflatoxins (Kimanya 2014; Ojuri 2018; Ojuri 2019). A household

surveillance study in Nigeria reported AFB1 levels in cereal-based

complementary foods of about 100 times higher than the maximum
limits set by the European Union. These levels remained high
throughout the year, suggesting a chronic, high level of exposure
(Ojuri 2018). Although aflatoxins are found in human breast milk in
high risk regions of LMICs, the level of exposure of these infants to
aflatoxins in breast milk is likely to be lower than those consuming
complementary foods; thus, the exclusive breastfeeding period is
a window of lower exposure, and is critical to child health (Braun
2018; IARC 2015). However, the consumption of contaminated fresh
cow's milk by some young children in LMICs, who mainly consume
cereal-based diets, may contribute significantly to their level of
aflatoxin exposure, as milk from small-scale dairy farms in Kenya
and Brazil is frequently contaminated (Goncalves 2017; Kagera
2018).

Limited biomarker data in children suggest that the consumption
of other mycotoxins that are present in staple foods, such as
fumonisin in maize or deoxynivalenol (DON) in wheat, may have
interactive eJects on child growth. Chronic exposure to both of
these mycotoxins, in addition to aflatoxins, was documented in
children aged between 6 and 24 months from Tanzania (Kimanya
2014; Shirima 2015; Srey 2014). Fumonisin alone, or in combination
with aflatoxins, was associated with stunting in one of these studies
(Shirima 2015).

In summary, aflatoxin exposure during the first 1000 days of life
(the time spanning roughly between conception and the age of two
years) may be an important contributing factor to growth faltering
in infants and young children, especially in LMICs. Infants and
young children from households consuming diets lacking diversity,
i.e. consisting mainly of a single staple food, such as maize, are likely
to be most at risk of exposure to aflatoxins.

Description of the intervention

This review examined agricultural and nutritional education
interventions aimed at reducing aflatoxin intake at the household
or community (smallholder) level in LMIC settings. Smallholders,
which are oNen rural farmers, are usually the biggest consumers
of the crops they produce. Therefore, household and community
consumption needs to be the focus of aflatoxin control education
and behaviour change incentives.

Agricultural education interventions to reduce human
consumption of aflatoxins are usually aimed at family members
involved in agricultural production at the household or community
level, creating awareness about good agricultural practices (for
example, drying, sorting, storage, etc.). This education, mostly
delivered through agricultural extension services, is usually
accompanied by components, such as provision of technology or
food replacement, to support access to and implementation of
aflatoxin control strategies (for example, specific drying sheets,
storage bags, or uncontaminated maize). Nutritional education
interventions to reduce the consumption of aflatoxins by young
children are usually aimed at women of child-bearing age, or
caregivers from LMIC communities where diets are dominated by
a single staple food, but may also target community members
involved in community nutrition programs, such as school feeding.
This education includes promoting the use of dietary strategies for
better aflatoxin control, such as increasing the variety of foods in
the diet (household dietary diversity), choosing foods at low risk of
aflatoxin contamination instead of those known to be at higher risk,
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as well as optimal food preparation practices, including traditional
practices. Nutritional education may also be delivered with
enabling components, such as replacement of contaminated foods
with uncontaminated foods in households, the households' food
supplies, or the community food supply (for example, local food
shops). Numerous cereals, crops, and herbs can be impacted by
aflatoxins alongside each commodity's own value chain, resulting
in a multisource risk with high contamination levels. Consequently,
food safety risks, such as those from aflatoxins, cannot be tackled
by specific commodity or market-based approaches alone; dietary
changes and the rediscovery of traditional diverse diets is also
needed (Stepman 2018). Various factors can influence observable
eJects of agricultural and nutritional education interventions to
reduce aflatoxin exposure on child growth, such as the child’s age,
baseline nutrient adequacy, dietary diversity, and diJerent follow-
up periods used in studies.

How the intervention might work

Agricultural education

Agricultural education aimed at household or community members
may promote and enable optimal agricultural practices known
to lower the accumulation of aflatoxins in the staple food
crops, thereby reducing aflatoxin exposure levels in infants,
children, and pregnant and lactating women. This includes, for
example, early harvesting; sorting techniques for freshly harvested
cereals or nuts to remove those that are physically damaged
or have visible moulds using methods, such as handsorting or
flotation; proper drying methods for crops as soon as possible
aNer harvesting; optimal storage of crops in dry, well-vented
structures; and administering appropriate amounts of registered
insecticides to minimise insects in storage facilities. Agricultural
education may also promote the use of processing practices, such
as washing, crushing, wet and dry milling, and de-hulling, as
recommended by international food safety standards to reduce
aflatoxin contamination of cereals (CAC 2003; Karlovsky 2016;
Matumba 2015; Okeke 2018).

Nutritional education

Dietary strategies for aflatoxin control, such as greater dietary
diversity, lead to lower intake of aflatoxins for infants and young
children in their households. DiJerent food choices by mothers
and caregivers, for example, consuming sorghum and millet instead
of maize, can also reduce the exposure of their households to
aflatoxin (Bandyopadhyay 2007; Klangwiset 2010), as can the use
of various food preparation practices. Extending dietary diversity
to include locally fermented foods from low mycotoxin content
maize, or from grains that are less prone to aflatoxin contamination
(e.g. millet, sorghum and rice) could lower household exposure,
especially among children for whom these fermented foods serve
as primary complementary food in the local setting (Okeke 2015;
Wacoo 2019). In addition to reducing aflatoxin exposure levels,
these locally fermented foods may enrich the gut with beneficial
probiotic bacteria and yeasts (Marco 2017).

Aflatoxins are largely unaJected by routine cooking temperatures,
since they decompose at temperatures of 237 ˚C to 306 ˚C. Boiling
maize grits reduces aflatoxins by only 28% (Kabak 2008). However,
the amount of water used during cooking may be a critical factor
in the amount of aflatoxins leN for human consumption, due to the
dilution eJect (Ezekiel 2019a). In regions where water is scarce, the
grain is more likely to be cooked in only enough water to be soaked,

whereas in others, grains are washed or cooked in plenty of water
(or both), some of which is then discarded (Edwards 2018). Boiling
rice in excess water or with pressure cooking methods results in
a reduction of aflatoxin content by 88% to 89% (Kabak 2008).
Traditional methods of cooking maize meal in Central and South
America (called nixtamalisation) involves the addition of alkaline
compounds, such as lime, which is then washed out. It has been
shown that when there is suJicient washing of the lime-treated
product before consumption, the aflatoxin levels are reduced (IARC
2015). However, the eJicacy of this method has been questioned,
since the chemical reaction that temporarily inactivates aflatoxins
may reverse in the gastric acid of the stomach (Strosnider 2006).
Other food preparation methods that reduce aflatoxins include
roasting (especially in peanuts), baking, or frying (Afolabi 2014; CAC
2003).

Access of households to industrially-processed foods, such as
infant cereals, or spreads and pastes containing nuts, can
contribute to aflatoxin exposure, especially for infants and young
children (Ojuri 2019). Extrusion processing is used by the food
industry to manufacture processed foods, such as breakfast
cereals and snacks, from maize or peanut flour, and involves high
temperatures (> 150 ˚C), high pressure, and severe shear forces.
The destruction of aflatoxins during this process is dependent on
a number of factors, such as extruder temperature, screw speed,
and moisture content of the extrusion mixture. Such destruction
processes usually only remove a proportion of the aflatoxins
present (Kabak 2008; Karlovsky 2016).

Why it is important to do this review

Childhood undernutrition has far-reaching eJects beyond health
and nutrition. Undernourished children in LMICs are at an
increased risk of death from infectious diseases (Black 2013).
More specifically, linear growth faltering in the period between
conception and the first two years of life is associated with
poorer cognitive function in early childhood; sustained eJects on
cognition, executive function, and school attainment throughout
childhood; and ultimately, reduced economic productivity in
adulthood, due to lost cognitive potential (Black 2017; Sudfeld
2015). The costs of childhood stunting have been estimated as
a reduction in the current per capita income of the workforce
in countries in Sub-Saharan Africa and South Asia, of up to 10%
(Galasso 2017).

Various interventions and programmes have been implemented
to address the diverse causes and dynamic biological processes
that cause undernutrition. The overarching approach to tackling
this burden is bringing together nutrition-specific interventions
that target mothers and their children in at-risk populations, with
nutrition-sensitive approaches that address broader underlying
issues, such as food systems, socioeconomic determinants, and
disease prevention (Bhutta 2013). A recent literature review on
child undernutrition stated that current interventions aimed at
reducing child undernutrition may be undermined by high levels
of exposure to aflatoxins in the food systems of populations of
vulnerable mothers and children (Watson 2017). There is a need
to systematically evaluate the eJect of household and community
level agricultural and nutritional education interventions, aimed
at reducing aflatoxin exposure in pregnant women and children,
on child growth and other important health outcomes. The
findings from this review could support local, regional, and
national public health decision makers and other stakeholders
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in aJected areas. The targeted, sustained application of eJective
agricultural practices, or dietary strategies (or both) to reduce
aflatoxin exposure in communities may contribute to preventing
childhood growth faltering, and promoting the long-term well-
being of vulnerable communities in LMICs. Klangwiset and co-
workers reviewed the costs, and estimated cost-eJectiveness
(in terms of reductions in aflatoxin exposure) of some of the
agricultural and nutritional education intervention strategies, as
described above (Klangwiset 2010). The promotion of good post-
harvest agricultural practices, as a result of education intervention
strategies, is described as highly cost-eJective. Although the costs
of replacing contaminated food crops have not been reported, such
strategies are likely to be costly. Therefore, understanding the costs
and feasibility of diJerent aflatoxin control interventions can also
help decision makers to optimally allocate resources in LMICs.

O B J E C T I V E S

To assess the eJects on pre- and postnatal growth outcomes
when agricultural and nutritional education interventions during
the post-harvest period that aim to reduce aflatoxin exposure
are compared to usual support or no intervention. We assessed
this in infants, children, and pregnant and lactating women at
the household or community level in low- and middle-income
countries.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) and cluster-
randomised controlled trials (cluster-RCTs) with at least two
intervention and two control sites (EPOC 2017a). We included
cluster-RCTs, as it was likely that eligible studies would randomise
diJerent communities, instead of individual households, or people
within communities.

Types of participants

Infants and children (aged < 18 years at the start of the study),
and pregnant and lactating women, from low- and middle-income
countries (LMIC), as defined by the World Bank (World Bank 2019).

Types of interventions

We included agricultural and nutritional education interventions –
with or without related post-harvest technologies – of any duration,
aimed at reducing aflatoxin exposure in infants, children, and
pregnant and lactating women, at household and community
levels, in LMICs during the post-harvest period, as detailed below.

We excluded studies that randomised two diJerent educational
interventions to reduce household or community aflatoxin
consumption without including an inactive control group. We
excluded intervention studies that were primarily aimed at
reducing the accumulation of aflatoxins in food crops during the
planting phase, such as agronomic technologies (for example,
genetically resistant, or modified food crops, biocontrol methods).

Eligible interventions

• Agricultural education on its own (e.g. training on handsorting;
proper drying methods for crops as soon as possible aNer

harvesting; optimal storage of crops in dry, well-vented
structures; training on the use of processing practices, such as
washing, crushing, wet and dry milling), with or without post-
harvest technologies (e.g. specific drying sheets, storage bags,
or uncontaminated maize), or food replacement, and that was
diJerent from the education in the control group

• Nutritional education on its own (e.g. promotion of dietary
diversity with the inclusion of fermented traditional foods made
from sorghum, millet, or rice, or food processing methods, such
as nixtamalisation), with or without post-harvest technologies
(e.g. starter culture for fermentation) or food replacement (e,g,
swapping contaminated maize for uncontaminated maize), and
that was diJerent from any education provided in the control
group

Eligible controls

• No intervention

• Waiting list control, i.e. households or communities were
randomly assigned to a waiting list, and received the
intervention aNer the intervention group (Higgins 2011)

• Usual support, as reported by study authors (e.g. if a community
was already supported by agricultural aid workers, these
workers could provide routine mycotoxin control awareness to
households in the control group, whereas households in the
intervention community should receive additional education
and support, such as training related to the post-harvest
technology being provided)

Ineligible interventions

• Supplementation of human diets with dietary enterosorbents
(specific foods or compounds to reduce the bio-availability of
aflatoxin from contaminated foods), since these interventions
are primarily aimed at reducing human exposure to aflatoxins
during outbreaks of acute aflatoxicosis

Ineligible controls

• Agricultural or nutritional education that is the same as in the
intervention group (e.g. education on post-harvest mycotoxin
control plus a post-harvest technology in the intervention versus
the same education in the control group)

Interventions were broadly categorised as:

• agricultural education;

• nutritional education; or

• both.

Types of outcome measures

We analysed the following outcomes from our included studies,
where available. However, the outcomes reported by individual
studies did not form part of the eligibility criteria for this review.

Primary outcomes

Prenatal growth outcomes measured in infants at birth

• Birth length for gestational age z-score

• Birth weight for gestational age z-score

• Low birth weight (less than 2500 g)
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Postnatal growth outcomes measured during infancy, childhood, and
adolescence (up to the age of 18 years)

• Length-for-age (LAZ) for children aged up to 24 months; or
height-for-age z-score (HAZ) for children older than 24 months

• Stunting (defined as LAZ or HAZ more than two standard
deviations below the reference median value)

Secondary outcomes

Prenatal growth outcomes measured in infants at birth

• Length at birth (cm)

• Weight at birth (g)

• Gestational age (weeks)

Postnatal growth outcomes measured during infancy, childhood, and
adolescence (up to the age of 18 years)

• Weight-for-height z-score (WHZ)

• Wasting (defined as WLZ or WHZ more than two standard
deviations (SD) below the reference median value)

• Weight-for-age z-score (WAZ; see DiJerences between protocol
and review)

• Proportion of underweight children (WAZ > 2 SD below the
reference median value; see DiJerences between protocol and
review)

Other secondary outcomes

• Morbidity from infectious diseases in children (for example,
diarrhoea, malaria, HBV and HIV infection, diagnosed by a
medical doctor)

• Unintended eJects of agricultural and nutritional education
interventions to reduce the aflatoxin intake of infants, children,
pregnant and lactating women (for example, an increase in
household food expenditure)

Timing of outcome assessment

We excluded any study with a length of follow-up (i.e. time from
baseline to first outcome measurement) of less than four weeks.

We had planned to group the analyses of changes in outcomes in
the short-term (one to three months), medium-term (longer than
three months to six months, and longer than six months to 12
months), and long-term (longer than one year, longer than two
years, longer than three years, etc).

Search methods for identification of studies

We attempted to identify all relevant studies, regardless of
language or publication status (published, unpublished, in press,
ongoing). We applied no date limitations.

Electronic searches

We searched the following databases and trial registers using the
search strategies detailed in Appendix 1.

• Cochrane Central Register for Controlled Trials (CENTRAL; 2019,
Issue 7) in the Cochrane Library (searched 4 July 2019);

• MEDLINE PubMed (1946 to 4 July 2019);

• Embase Ovid (1947 to 4 July 2019);

• CINAHL EBSCOhost (Cumulative Index to Nursing and Allied
Health Literature; 1937 to 5 August 2019);

• Web of Science Core Collection with Indexes = SCI-Expanded,
SSCi, CPCI-S (Clarivate Analytics; searched 4 July 2019);

• Africa-Wide EBSCOhost (searched 5 August 2019);

• LILACS (Latin American and Caribbean Health Science
Information database; Virtual Health Library; searched 5 July
2019);

• CAB Abstracts (CABI; searched 5 August 2019);

• Agricola (https://agricola.nal.usda.gov/; searched 22 July 2019);

• ClinicalTrials.gov (www.clinicaltrials.gov; searched 5 July 2019);

• WHO International Clinical Trials Registry Platform
(apps.who.int/trialsearch/; searched 5 July 2019).

It was not necessary for us to obtain any translations of search
records, since all records identified were in English.

Searching other resources

We checked the reference lists of all the included studies, and
contacted relevant organisations and agencies (the Partnership
for Aflatoxin Control In Africa (PACA); the Consultative Group
on International Agricultural Research (CGIAR) Programme on
Agriculture for Nutrition and Health; the UK Department for
International development (DFID); the International Food Policy
Research Institute (IFPRI); the Food Safety and Codex Unit, Food
and Agriculture Organization (FAO); and the Department of Food
Safety and Zoonoses, World Health Organization (WHO)). We also
contacted experts in the field and the authors of relevant ongoing
studies to obtain any additional or unpublished data, if available.

Data collection and analysis

Selection of studies

ANer removing duplicate search records, using Covidence soNware,
three authors (MV, AS, CNE) independently screened the remaining
titles and abstracts of the retrieved records, to assess eligibility
for inclusion (Covidence). We obtained the full-text articles of
records identified as potentially eligible; two review authors then
independently screened these to determine final eligibility. We
contacted the study authors of one conference abstract and
obtained full-text reports. We resolved any disagreements at any
stage of the eligibility assessment process through discussion and
consultation with a third review author (CN), where necessary.

Data extraction and management

Three review authors (MV, CN, CNE) and one other researcher
(AB) extracted prespecified data, independently and in duplicate,
from each included study, using a data extraction form that
was set up and piloted in Covidence (Covidence). We extracted
information on study design, funding source, study setting, types of
participants, a description of the interventions examined (based on
the TIDieR items (HoJmann 2014)), and costs of the intervention, if
reported. We used the PROGRESS framework (Cochrane-Campbell
Methods Group Equity checklist) to record the relevant baseline
characteristics of the studies' participants (O'Neill 2014).

We extracted data for primary and secondary outcomes at all
time points, using Covidence (Covidence). Where a study reported
outcome data for multiple time points (i.e. more than one time
point per our prespecified analysis period), we had planned to
extract and use data from the longest time point (for example,
where results were available at six and nine months, we would
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use the nine-month data for the analysis period 'from more
than 6 months to 12 months'). However, this was not necessary
because data from multiple time points in the same period was not
available. Furthermore, we had planned to convert outcome data
to SI units where appropriate, but this was not necessary either.

We resolved disagreements during data extraction and
management through discussion and consultation with other
review authors (AS, CN), where necessary.

Assessment of risk of bias in included studies

We used the Cochrane EJective Practice and Organisation of Care
(EPOC) Group's ’Risk of bias’ tool as a framework to assess the risk of
bias of all included studies, in Covidence (Covidence; EPOC 2017b).
Three review authors (MV, CN, CNE) and one other researcher
(AB) performed the risk of bias assessment independently and
in duplicate. Disagreements were resolved by discussion and
reaching consensus.

Assessing risk of bias in randomised controlled trials (RCTs) and
cluster-RCTs

At the study level, we assessed risk of bias by considering study
design and reporting characteristics relevant to our prespecified
growth outcomes at birth or postnatally, where available. All
growth outcomes were observer-reported and did not involve
judgements (Higgins 2019). We assessed the following nine
domains (Higgins 2017).

(1) Random sequence generation

We assessed studies as:

• low risk of bias if there was a random component in the
sequence generation process (for example, random number
table, computer random number generator);

• high risk of bias if a non-random approach was used (for
example, odd or even date of birth); or

• unclear risk of bias if not specified in the paper.

(2) Allocation concealment

We assessed studies as:

• low risk of bias if the unit of allocation was by individual
household, and there was some form of centralised
randomisation scheme;

• high risk of bias if investigators enrolling households
could possibly foresee assignments and potentially introduce
selection bias (e.g. open random allocation); or

• unclear risk of bias if not specified in the paper.

Cluster-randomised trials oNen randomise all clusters (i.e.
communities) at once, therefore, the lack of concealment of an
allocation sequence was not considered to be a major issue in this
review (Higgins 2011).

(3) Baseline outcome measurements similar

We assessed studies as:

• low risk of bias if baseline outcome characteristics of
participants from the study and control groups were reported
and were similar;

• high risk of bias if important diJerences in outcomes between
groups were present prior to intervention and were not adjusted
for in the analysis; or

• unclear risk of bias if there was no baseline measure of outcome
(note: if assessed as high or unclear risk, but there was suJicient
information to conduct an adjusted analysis, the assessment
was low).

(4) Baseline characteristics similar

We assessed studies as:

• low risk of bias if individual participant or household
characteristics were measured prior to the intervention, and no
important diJerences were present across study groups. RCTs
were scored as low risk if imbalanced, but appropriate adjusted
analysis was performed (for example, analysis of covariance);

• high risk of bias if there was no report of characteristics in
text or tables, or if there were diJerences between control and
intervention groups; or

• unclear risk of bias if it was unclear in the paper (for example,
when characteristics were mentioned in text but no data were
presented).

Since a small number of clusters are oNen randomised in cluster-
randomised controlled trials, there was a possibility of chance
baseline imbalance between the randomised groups of either the
clusters (e.g. communities) or individual households within the
clusters (Higgins 2011).

(5) Incomplete outcome data

We assessed outcomes in each included study as:

• low risk of bias if missing outcome measures were unlikely to
bias the results (for example, the proportion of missing data
for individual pregnant women or children was similar in the
intervention and control groups, or the proportion of missing
data was less than the eJect size, i.e. unlikely to overturn the
study result);

• high risk of bias if missing outcome data were likely to bias the
results; or

• unclear risk of bias if not specified in the paper.

(6) Knowledge of the allocated interventions adequately prevented
during the study

We assessed the risk of performance and detection bias associated
with blinding as:

• low risk if the study authors stated explicitly that the primary
outcome variables were assessed blindly, or if the outcomes
were objective, for example, anthropometric measurements of
infants or children (low risk of performance bias).

• high risk if the outcomes were not assessed blindly, for
example conducting anthropometric measurements of infants
or children (high risk of detection bias); or

• unclear risk if not specified in the paper.

(7) Protection against contamination

We assessed studies as:

Agricultural and nutritional education interventions for reducing aflatoxin exposure to improve infant and child growth in low- and
middle-income countries (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

11



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

• low risk of bias if allocation was by community and it was
unlikely that the control group received the intervention;

• high risk of bias if it was likely that the control group received the
intervention; or

• unclear risk of bias if community aid workers were allocated
within a specific geographical area and it was possible that
communication between intervention and control aid workers
could have occurred.

(8) Selective outcome reporting

We assessed studies as:

• low risk of bias if there was no evidence that outcomes
were selectively reported (for example, the study protocol
was available and all of the study’s prespecified primary and
secondary outcomes of interest in the review were reported in
the prespecified way; or if the study protocol was not available,
but it was clear that the published report included all expected
outcomes, including those that were prespecified);

• high risk of bias if some important outcomes were subsequently
omitted from the results (for example, if not all prespecified
primary outcomes were reported; if one or more primary
outcomes were reported using measurements, analysis
methods, or subsets of the data that were not prespecified; or
if one or more primary outcomes were not prespecified; or if
the study report failed to include results for a key outcome that
would be expected to have been reported for such a study); or

• unclear risk of bias if outcomes were not prespecified in the
study protocol or published report.

(9) Other risks of bias

We detailed other possible sources of bias (if any) for each included
study and give a rating of low, high, or unclear risk of bias for this
item.

For cluster-RCTs, we also assessed the risk of bias for the following
domains (Higgins 2011):

• recruitment bias (for example, when individuals are recruited to
the trial aNer the clusters have been randomised);

• incorrect analysis (when clustering is not taken into account in
the analysis); and

• comparability with individually randomised trials.

Overall risk of bias assessment

We assessed the overall risk of bias of an included study as follows:

• low risk (low risk of bias for all key domains);

• high risk (high risk of bias for one or more key domains); or

• unclear risk (unclear risk of bias for one or more key domains).

Included studies at high risk of bias were those with a high risk of
bias in the following key domains: similarity of baseline outcome
measurements (selection bias) and incomplete outcome data
(attrition bias). These 'Risk of bias' summary assessments would
have informed our sensitivity analysis (see Sensitivity analysis), but
due to the small number of included studies and sparse data we
could not perform this.

We assessed the overall risk of bias of outcomes included in the
'Summary of findings' table across included studies as:

• low risk (most information is from studies at low risk of bias);

• high risk (the proportion of information from studies at high risk
of bias is suJicient to aJect the interpretation of results (EPOC
2017c)); or

• unclear risk (most information is from studies at low or unclear
risk of bias).

These 'Risk of bias' summary assessments informed our
judgements regarding the quality of the evidence for each outcome,
as part of the GRADE process, in our ‘Summary of findings’ tables
(see Data synthesis).

Measures of treatment e<ect

For dichotomous outcomes (for example, prevalence of stunting),
we presented results as risk ratios (RRs) with 95% confidence
intervals (CIs). For continuous outcomes (for example, LAZ), we
presented the mean diJerences (MDs) with 95% CIs because
outcomes were measured in the same way between trials. Should
we have encountered diJerent trials using diJerent units across
included studies, we would have calculated and presented the
standardised mean diJerence (SMD) instead. In this review, we had
only endpoint data, but should we encounter a combination of
studies reporting endpoint data and change data from baseline in a
future update of this review, we will enter both types of data in the
same meta-analysis, if the outcomes are reported using the same
unit or scale.

Unit of analysis issues

Studies with more than two intervention groups:

Neither primary nor secondary outcome data were available for
one of our included studies that reported numeric outcome data for
more than two intervention groups. Should we encounter this in a
future review update, we would, where possible, combine groups
to create a single pairwise comparison, or use the methods set out
in the Cochrane Handbook for Systematic Reviews of Interventions to
avoid double counting of study participants (Higgins 2011). Should
the control group be shared by two or more study arms in a
meta-analysis, we will divide the control group over the number
of relevant subgroup categories to avoid double counting the
participants (i.e. for dichotomous data, we will divide the events
and the total population, while for continuous data, we will assume
the same mean and standard deviation, but will divide the total
population).

Cluster-randomised controlled trials:

The study authors of two cluster-randomised trials included in this
review adjusted for clustering in their analysis (HoJmann 2018b;
Kamala 2018a). In the other cluster-randomised trial, it is unclear
whether there was any adjustment for clustering (Dembedza 2019).
This trial reported additional review outcomes, which we have
described narratively (See EJects of interventions section). For
future reviews, it may be necessary adjust for clustering if the
study authors of cluster-randomised trials do not appropriately
account for the cluster design in their analyses of prespecified
primary or secondary review outcomes. In order to do so, we will
use the ICC derived from the trial (if available), or from another
source (for example, using the ICC derived from other, similar trials);
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or we will estimate the ICC, giving reasons for our choice, and
then calculate the design eJect, which is 1 + (c - 1) ICC, where
c is the average cluster size. Estimated values are arbitrary, but
we prefer to use them to adjust the eJect estimates due to the
implausibility that the ICC is actually zero. For continuous data,
we will only adjust the sample size with the design eJect, and
not the means and standard deviations (SDs). For dichotomous
outcomes, we will divide both the sample size and the number of
people who experienced the event by the design eJect. This review
included one study with a parallel group design (Dembedza 2019).
In our narrative description of their outcome data, we created two
pairwise comparisons; for continuous outcome data we divided the
number of participants in the control group, and for dichotomous
outcome data, we also divided the number of events in the control
group. We were unable to conduct the planned meta-analyses of
combining the estimates from included cluster-RCTs with trials that
had parallel group designs (Higgins 2011).

Dealing with missing data

We contacted study authors of all included studies for clarification
of some data (e.g. baseline characteristics), or to request missing or
unreported data (such as details of attrition, details of interventions
received by the control groups). We assessed the extent and impact
of missing data and attrition for each included study during the
’Risk of bias’ assessment.

Assessment of heterogeneity

We could not perform any meta-analysis in this review (i.e. available
data did not allow), but for any meta-analysis in future review
updates, we will examine the forest plots visually to determine
whether heterogeneity of the size and direction of treatment eJect
is present between studies. We will use the I2 statistic, Tau2,
and the Chi2 test to quantify the level of heterogeneity among
the studies in each analysis. We define substantial heterogeneity
as Tau2 > 0, and either I2 > 50% or P < 0.10 in the Chi2 test.
We will note this in the text, and explore it by conducting the
prespecified subgroup analyses to account for potential sources
of clinical heterogeneity (see Subgroup analysis and investigation
of heterogeneity). We will also consider other potential sources of
clinical heterogeneity, for example, diJerences in the nature of the
interventions delivered, or the presence of co-contamination with
other mycotoxins. We will also examine methodological sources
of heterogeneity by examining studies with diJerent levels of risk
of bias in a sensitivity analysis (see Sensitivity analysis). We will
use caution in the interpretation of results with high levels of
unexplained heterogeneity. We will not perform a meta-analysis if
the I2 statistic is higher than 90%.

Assessment of reporting biases

We requested missing outcome data from the study authors of
one trial (see Selective reporting (reporting bias). Due to the small
number of included studies reporting outcome data, we could not
conduct a sensitivity analysis to explore the impact of missing
outcome data in the overall assessment of results.

There was not a suJicient number of included studies contributing
data for any particular outcome for us to examine possible
publication bias; however, for future updates of the review, if
more than 10 studies reporting the same outcome of interest are
available, we will generate funnel plots and visually examine them
for asymmetry (Review Manager 2014).

Data synthesis

We could not perform meta-analysis in this review, but in future
review updates, where data allow meta-analyses, we will use the
random-eJects model to combine data across more than one study,
as we anticipate that there may be natural heterogeneity between
studies, attributable to the diJerent study settings, intervention
strategies, or both. We presented the eJect size per reported
outcome for which we had numeric outcome data in a forest plot.

Summary of findings and assessment of the certainty of the
evidence

Three study authors (MV, AS, CN) assessed the certainty of the
evidence using the GRADE approach and GRADEpro GDT soNware
(Balshem 2011; Gradepro GDT 2019; Schünemann 2015). This
involved judgements in the following domains: within-study risk
of bias, directness of evidence, heterogeneity, precision of eJect
estimates, and publication bias, to arrive at a high, moderate,
low, or very low certainty of evidence per outcome. We justified
all decisions to downgrade the certainty of the evidence using
footnotes, and made comments to aid readers’ understanding,
where necessary.

We presented the main results in a 'Summary of findings’ table,
by summarising the following primary and secondary outcomes
(where available) at medium-term follow-up time points (where
applicable).

• Birth length for gestational age z-score;

• Birth weight for gestational age z-score;

• Low birth weight (defined as less than 2500 g);

• Length- or height-for-age z-score (LAZ or HAZ);

• Stunting (defined as LAZ or HAZ more than two standard
deviations below the reference median value);

• Weight-for-height z-score (WHZ); and

• Unintended eJects of agricultural and nutritional education
interventions to reduce the aflatoxin intake of infants, children,
pregnant and lactating women; and

We added the secondary outcomes weight-for-age z-score (WAZ),
and the proportion of underweight infants (WAZ ≥ 2 SD below
reference median value), which is another way of reporting the
eJect on WAZ, to our 'Summary of findings' table (DiJerences
between protocol and review).

We interpreted the findings and certainty of the evidence using the
informative statements from Santesso 2020.

Subgroup analysis and investigation of heterogeneity

Subgroup analysis was not applicable for this review, but should
it be in future review updates (i.e. where we have three or
more included studies in a meta-analysis), we plan to carry out
the following subgroup analyses in primary outcomes where we
detected substantial heterogeneity:

• Baseline age of infant and child participants: up to six months;
from older than 6 months to 12 months; from older than 12
months to 24 months; > 24 months (preschool); primary school;
secondary school;

• Length of follow-up; short-term (one to three months), medium-
term (longer than three months to six months, longer than 6
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months to 12 months), and long-term (longer than one year,
longer than two years, longer than three years, etc).

• Baseline dietary diversity (defined as a qualitative measure of
food consumption reflecting household access to a variety of
foods; this can also be a proxy for the nutrient adequacy of the
diet of individuals (FAO 2011));
◦ for child participants (child dietary diversity score (CDDS),
calculated by counting the number of food groups consumed
within a reference period; maximum score of seven (WHO
2007));

◦ for pregnant and lactating mothers (women's dietary score
(WDDS), calculated by counting the number of food groups
consumed within a reference period; maximum score of nine
(FAO and FHI 360 2016));

◦ on household level (household dietary diversity score
(HDDS), calculated by counting the number of food groups
consumed within a reference period; maximum score of 12
(Swindale 2006)).

Sensitivity analysis

Sensitivity analysis was not applicable in this review, but should it
be relevant in future review updates (i.e. if we have three or more

studies per meta-analysis), for primary outcomes, we will assess
the eJect of:

• Risk of bias: removing studies with a high risk of bias – see
Assessment of risk of bias in included studies; and

• Clustering eJect: assessing the strength of the clustering eJect
in our analysis for studies that have not been adjusted for
clustering. In studies where the ICC was estimated from similar
studies, sensitivity analysis will be conducted by using higher
and lower assumptions of the strength of the clustering eJect.

R E S U L T S

Description of studies

Results of the search

The study flow diagram summarises the results of the
searches conducted for this review (Figure 1). We screened the
titles and abstracts of 2433 de-duplicated records, identified
through searching electronic databases, searching references, or
corresponding with study authors of eligible studies; we identified
29 articles for full-text assessment. Of these, we excluded 20 full
texts excluded with reasons, and identified three studies (reported
in 9 full texts) to include in this review.
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Figure 1.   Study flow diagram
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Included studies

Setting and context

Studies were undertaken in poor, rural communities where
subsistence maize farming is prevalent, in the following countries:

• Kenya (HoJmann 2018b),

• Tanzania (Kamala 2018a), and

• Zimbabwe (Dembedza 2019).

Participants

Studies recruited farming households in villages with:

• pregnant women (18 years or older) in their fiNh to final month
of pregnancy and their children (HoJmann 2018b),

• lactating women and their breast fed infants (less than six
months old (Kamala 2018a)), and

• women of childbearing age (15 to 45 years) or young children
(younger than 59 months (Dembedza 2019)).

Study design, sample size, and follow-up

All studies were cluster-randomised controlled trials (RCT). Two
trials randomised villages to the intervention and control groups,
including a total of at least 979 mother-child pairs, from a total of
60 villages (HoJmann 2018b; Kamala 2018a). We requested details
regarding randomisation from study authors for the third trial
(Dembedza 2019). This cluster-RCT randomised 420 households,
including 189 mother-child pairs and 231 women of childbearing
age (Dembedza 2019). Duration of the intervention and follow-up
of these studies ranged between five and nine months. One study
reported a sample size calculation, based on the expected eJect
size on the proportion of children exposed to fumonisins above
a certain threshold, which is described in the Characteristics of
included studies section (Kamala 2018a). However, the calculated
study sample was underpowered to detect the expected change in
weight-for-age z-score (WAZ) of 0.26, reported in the literature (see
Table 1).

Interventions

Table 2 summarises the intervention details using the template
for intervention description and replication (TIDieR) items for
each included study (HoJmann 2014). None of the included
trials addressed the eJects of nutritional education interventions
aiming to reduce aflatoxin exposure (for example, improve dietary
diversity, use aflatoxin-reducing food preparation methods). The
agricultural education interventions in two of the three included
studies focused on post-harvest technologies (for example,
hermetic storage bags, maize dryer), compared to no intervention
(Dembedza 2019), or usual agricultural support (HoJmann 2018b),
for five to nine months.

The study authors of one study provided us with additional
information on the delivery of their intervention to households
(i.e. trained agriculture extension oJicers who provided education
to households on the use of hermetic bags or metal silos
(Dembedza 2019)). Usual agricultural support in the study by
HoJmann 2018b included the training and support of one
farmer from each intervention and control village, with the
primary purpose of raising the awareness of all farmers within
these villages on the risk of aflatoxin contamination of food
crops, and basic post-harvest agricultural practices to prevent

aflatoxin contamination. The study authors provided us with the
relevant training materials used in their study. In the remaining
study, agricultural education and training was part of a post-
harvest package of multiple, locally available mitigation strategies,
aimed at changing farmers' post-harvest practices, to prevent
or reduce aflatoxin contamination of maize, and to provide
some post-harvest technologies (for example, insecticides) to
support implementation of these strategies, compared to usual
agricultural support, for six months (Kamala 2018a). Contact
with the study authors confirmed further intervention details (i.e.
each intervention household also received drying sheets). Usual
agricultural support in this trial included the regular services of
agricultural extension workers to farmers on good practices for
handling crops, at the village level.

Outcome measures

No included study reported any primary outcomes of interest; one
reported a secondary outcome (weight-for-age, or WAZ (Kamala
2018a)). One study did not report any outcomes relevant to our
review (HoJmann 2018b). Although study reports by Dembedza
2019 did not report any prespecified review outcomes, the study
authors indicated to us that data on postnatal growth outcomes
had been collected during their study; however, this unpublished
data was not available. None of the included studies reported on
prenatal growth outcomes, measured at birth.

We did not prespecify individual aflatoxin exposure outcomes in
our protocol; however, since the exposure under investigation
is a carcinogenic toxin, we considered it important to also
report changes in human exposure to aflatoxins aNer receiving
educational interventions along with post-harvest technologies
aimed at reducing exposure. Two studies reported additional
outcomes of interest: the estimated intake of aflatoxins (Kamala
2018a), and urinary concentrations of aflatoxin M1 (AFM1
(Dembedza 2019)).

Funding

Included studies were funded either by non-profit organisations
(including agricultural or food policy research institutes, non-
governmental organisations (NGO), etc) or by governmental or
intergovernmental agencies, or both.

For a full description of each included study, please refer to the
'Characteristics of included studies' section.

Excluded studies

We excluded 2404 records aNer screening titles and abstracts,
but we did not record the reasons for exclusion. During full-text
screening, we excluded 18 full texts (Figure 1). Of the excluded full
texts: three were duplicates of the same article, six had an ineligible
study design, ten did not address an eligible intervention (including
three texts related to a published study (HoJmann 2018a), and two
texts related to an ongoing study (NCT03940547)), and one reported
an ineligible duration of follow-up. See 'Characteristics of excluded
studies' section.

Ongoing studies

We did not find any potentially eligible ongoing studies.
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Risk of bias in included studies

We evaluated the risk of bias of the included studies for each of the
nine domains in the Cochrane EJective Practice and Organisation
of Care (EPOC) Group tool (see the 'Characteristics of included

studies' table). Figure 2 presents a graphical summary of the 'Risk
of bias' assessments. We judged the overall risk of bias of one
included study as unclear due to attrition bias (Dembedza 2019),
while we judged two studies to have a high overall risk of bias due to
attrition bias HoJmann 2018b; Kamala 2018a). Only Kamala 2018a
contributed outcome measures to this review's conclusions.

 

Figure 2.   'Risk of bias' summary: review authors' judgements about each 'Risk of bias' item for each included study

 
Allocation

Random sequence generation

We judged two studies at low risk due to an adequate randomised
sequence generation. One study did not provide any randomisation
sequence details, and we consequently judged it at unclear risk
(Dembedza 2019).

Allocation concealment

We judged all three studies to have adequate allocation
concealment, since the allocation of clusters occurred at one point
in time.

Baseline outcome measurements similar

Two studies did not report any relevant review outcomes, and
therefore, this domain did not apply (low risk of bias). Kamala 2018a
measured WAZ, but only at end of follow-up, and thus, we do not
know if there were important group diJerences at baseline (unclear
risk of bias).
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Baseline characteristics similar

One study reported baseline characteristics for the overall sample
only, and therefore, we judged it at unclear risk (Dembedza 2019).
We judged the remaining two studies at low risk, due to similarity
of baseline characteristics between the intervention and control
groups, and the adjustment of analyses for baseline characteristics.

Blinding

Blinding of participants and personnel (performance bias)

None of the studies reported on blinding of participants or study
staJ; therefore, we judged these studies at unclear risk.

Blinding of outcome assessment (detection bias)

One study reported that their outcome assessors were blinded
(Kamala 2018a), whereas another reported objective outcome
measures (urinary aflatoxin concentrations (Dembedza 2019));
therefore, we judged both at low risk.

We judged the third study at unclear risk, since it was not clear
whether the outcome assessors were blinded, or how a potential
lack of blinding could have aJected the outcomes, which were not
all objective measures.

Protection against contamination (performance bias)

We judged two studies at unclear risk, since it was possible that
control villages (Kamala 2018a), or control households within a
study village (Dembedza 2019), may have been exposed to the
intervention. Contamination was unlikely in one study, since the
intervention and control villages were far away from each other.

Incomplete outcome data

We judged the risk of attrition bias as unclear due to insuJicient
reporting in one study (Dembedza 2019). We judged Kamala 2018a
to be at high risk of attrition bias because of significant attrition,
and although not discrepant between groups, reasons were unclear
and missing data were not handled appropriately. We also judged
the third study at high risk due to high overall attrition (HoJmann
2018b).

Selective reporting

The study protocol was unavailable for one study (Dembedza 2019).
We judged the other two studies at low risk, as all prespecified
outcomes were reported.

Other potential sources of bias

We judged two studies at high risk of other bias due to the
recruitment of participants aNer randomisation (recruitment bias)
in one (Kamala 2018a), and no adjustment for clustering in another
(Dembedza 2019). Because we did not include any individually
randomised trials, we could not assess the risk of bias in cluster
trials in light of comparability with parallel group design trials. It
should be noted that in HoJmann 2018b, it was unclear how the 15
out of 28 originally randomised control clusters were selected for
use in this trial.

E<ects of interventions

See: Summary of findings for the main comparison Agricultural
education with post-harvest technologies compared to usual

agricultural support for reducing aflatoxin exposure in pregnant
and lactating women, infants, and children to improve childhood
growth

Here we report on all prespecified outcomes in the included
studies. Post-intervention values per group were reported by one
study with available data on our prespecified outcomes. For the
comparison in this review, we provide a 'Summary of findings'
table containing the outcome WAZ, and proportion of underweight
children (WAZ > 2 SD below reference median value; Summary
of findings for the main comparison). The other prespecified
outcomes for the 'Summary of findings' table were not reported by
the included studies (see Data synthesis for these outcomes). Data
did not allow us to do any of our preplanned subgroup or sensitivity
analyses.

Agricultural education with post-harvest technologies vs.
usual agricultural support

Primary outcomes

Prenatal growth outcomes measured in infants at birth

Birth length for gestational age z-score; birth weight for gestational
age z-score; low birth weight (less than 2500 g)

No included trials reported on any of these outcomes.

Postnatal growth outcomes measured during infancy, childhood, and
adolescence (up to the age of 18 years)

Length- or height-for-age z-score (LAZ or HAZ); stunting (defined as
LAZ or HAZ > two standard deviations below the reference median
value)

No included trials reported on any of these outcomes.

Secondary outcomes

Prenatal growth outcomes measured in infants at birth

Length at birth (cm); weight at birth (g); gestational age (weeks)

No included trials reported on any of these outcomes.

Postnatal growth outcomes measured during infancy, childhood, and
adolescence (up to the age of 18 years)

Weight-for-height z-score (WHZ); wasting (defined as WLZ or WHZ
more than two standard deviations below the reference median value)

No included trials reported on any of these outcomes.

Weight-for-age z-score (WAZ)

One cluster-RCT from Tanzania in lactating women and their breast
fed infants (< 6 months old) reported on the infants' WAZ at the
end of the six-month intervention; on average, the children were
between 9 and 10 months old in both groups at this time (Kamala
2018a). This trial found that providing agricultural education aimed
at changing farmers' post-harvest practices to reduce aflatoxin
exposure, along with the use of insecticides and drying sheets,
may improve average WAZ by 0.57 z-score (95% confidence interval
(CI) 0.16 to 0.98; N = 249; Analysis 1.1; Figure 3; very low-
certainty evidence) aNer six months, in infants from these farmers'
households, when compared to infants from households where the
farmers only received routine agricultural extension services.
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Figure 3.   Forest plot of comparison: 1. Agricultural education with post-harvest technologies vs usual agricultural
support, outcome: 1.1 Weight-for-age z-score (WAZ).

 
Other secondary outcomes

Morbidity from infectious diseases in children (for example,
diarrhoea, malaria, HBV and HIV infection diagnosed by a medical
doctor); unintended e<ects of agricultural and nutritional education
interventions to reduce the aflatoxin intake of infants, children,
pregnant and lactating women (for example, an increase in household
food expenditure).

No included trials reported on any of these outcomes.

Additional outcomes

Underweight (defined as WAZ of more than two standard deviations
below the reference median value)

The cluster-RCT from Tanzania in lactating women and their
breast fed infants (< 6 months old) also reported on the number
of infants who were underweight at the end of the six-month
intervention (Kamala 2018a). This trial found that providing
agricultural education aimed at changing farmers' post-harvest
practices to reduce aflatoxin exposure, plus the use of insecticides
and drying sheets, may reduce the proportion of underweight
infants in these farmers' households by an average of 6.7% (95%
CI -12.6 to -0.8 ; N = 249; Analysis 1.2; Figure 4; very low-certainty
evidence), when compared to infants from households where the
farmers only received routine agricultural extension services.

 

Figure 4.   Forest plot of comparison: 1. Agricultural education with post-harvest technologies vs usual agricultural
support, outcome: 1.2 Underweight (WAZ > 2 SD below reference median value)

 
Estimated intake of aflatoxins

One cluster-RCT from Tanzania estimated the intake of total
aflatoxins (aflatoxin B1, B2, G1 and G2) by infants, by measuring

the daily maize intake per infant, and the aflatoxin levels in the
stored maize in all included households (Kamala 2018a). The study
reported a mean diJerence in total aflatoxin intake of -49 ng/kg/day
(95% CI -69 to -25) aNer six months, in infants from the group that
received agricultural education aimed at changing farmers' post-
harvest practices to prevent or reduce aflatoxin exposure plus the
use of insecticides and drying sheets (N = 128), when compared
to the infants from households where farmers received routine
agricultural extensions services (N = 121).

Urinary concentrations of aflatoxin M1 (AFM1)

One cluster-RCT reported urinary concentrations of aflatoxin M1
(AFM1) in children (< 59 months old) from two intervention groups,

compared to a control group, at three monthly intervals throughout
the nine-month intervention period (Dembedza 2019). The study
reported the mean urinary AFM1 concentrations of 162 children (out

of 186 children enrolled) from three groups: intervention group 1
that received agricultural education plus hermetic silos for storage
(N = 50) ; intervention group 2 that received agricultural education
plus hermetic bags (N = 45) ; and a control group that used ordinary
polypropolene bags and grass-thatched granaries (N = 67),

At nine months, less children in the first (RR 0.15; 95% CI 0.08 to
0.30) and second intervention groups (RR 0.60; 95% CI 0.46 to 0.79)
had positive urinary AFM1 concentrations when compared to the

control group, where 'positive' refers to urine containing AFM1 ≥

limit of detection of 0.0014 µg/L).

The mean AFM1 concentrations were also reported in children from

intervention group 1 (GM 3.13 µg/L, N = 47, P = 0.038) and 2 (GM
22.23 µg/L, N = 37, P = 0.044) at nine months, compared to children
from the control group (GM 24.34 µg/L, N = 60).

D I S C U S S I O N

Summary of main results

Our review assessed the eJects on pre- and postnatal growth
outcomes in infants, children, and pregnant and lactating women
at the household or community level in low- and medium-income
countries (LMIC), when agricultural and nutritional education
interventions during the post-harvest period that aim to reduce
aflatoxin exposure, were compared to usual support or no
intervention, None of the included studies addressed the eJects
of nutritional education on pre- and postnatal growth. We found
three eligible cluster-randomised controlled trials (RCT; reported in
nine records), one of which contributed growth outcome data to
the comparison in our review, namely agricultural education with
post-harvest technologies compared to usual agricultural support
(see Summary of findings for the main comparison). We addressed
the review comparison with a total eJective sample size of 249
children, and judged the overall risk of bias of this study as high. In
this study, the mean diJerence in weight-for-age z-score (WAZ) was
0.57 (95% confidence interval (CI) 0.16 to 0.98; N = 249; Analysis 1.1;
Figure 3; very low-certainty evidence), in favour of the children in
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the group where farmers received agricultural education with post-
harvest technologies (insecticides and drying sheets), compared to
usual agricultural support. As an illustrative example, this mean
diJerence in eJect would translate to a baby girl with a healthy
weight in the intervention group gaining about 450 grams to
690 grams more weight from age three months to nine months,
compared to a baby girl in the control group, which is a meaningful
diJerence.

Another way of reporting the eJect on WAZ is to compare the
proportion of underweight infants (WAZ ≥ 2 SD below the reference
median value) per group aNer the intervention. This trial also
reported that the intervention may reduce the proportion of
underweight infants in intervention households by an average of
6.7% (95% CI -12.6 to -0.8; N = 249; Analysis 1.2; Figure 4; very
low-certainty evidence), when compared to those from households
where the farmers only received routine agricultural extension
services. No included studies reported linear growth outcomes
or unintended eJects of agricultural and nutritional education.
Studies were funded either by non-profit organisations or by
governmental or intergovernmental agencies.

Overall completeness and applicability of evidence

This review is limited in terms of the interventions addressed,
i.e. none of the studies addressed the eJects of nutritional
education with the aim of reducing the aflatoxin exposure, for
example, improving dietary diversity, consuming more sorghum
or millet instead of maize, or aflatoxin-reducing food preparation
methods (e.g. fermentation). All of the agricultural education
interventions included in this review were aimed at reducing the
aflatoxin contamination of maize crops. Two studies also reported
daily consumption of other food crops susceptible to aflatoxin
contamination, such as peanuts, or roots and tubers, by study
households (Dembedza 2019), or children (Kamala 2018a).

Furthermore, the evidence from this review is also limited
by lack of data for the prespecified review outcomes in the
included studies. For example, one included study reported results
for the anthropometrical parameter weight-for-age z-score only,
since length measurements were not performed (Kamala 2018a).
Therefore, we were not able to make any judgement regarding the
evidence for the eJects of agricultural education with post-harvest
technologies, on linear growth outcomes. As stated previously,
poor linear growth, or stunting, has far-reaching implications in
populations in LMICs, in terms of future loss of cognitive potential,
and ultimately, reduced human capital in adulthood (Black 2017;
Sudfeld 2015). It is also important to note that the infants in
Kamala 2018a were only nine months old at study completion.
Data from a recent longitudinal study in Gambian infants from
rural communities exposed to aflatoxins, suggest that the number
of underweight children increases significantly from the age of
six months, up to 24 months of age. Study authors reported that
the proportion of underweight infants increased between six and
24 months of age from 10% to 24.4% (Watson 2018). Lastly, the
evidence from this review is also limited since none of the studies
included in this review reported growth outcome measures at birth.

Although human exposure to aflatoxin contamination was not one
of the prespecified outcomes for this review, we reported findings
on aflatoxin exposure outcomes, namely estimated daily intake of
aflatoxins in infants (Kamala 2018a), and urinary concentrations of
aflatoxin M1 (AFM1) in children (Dembedza 2019).

Future reviews that synthesise measures of aflatoxin levels in
harvested crops, aNer having implemented aflatoxin mitigation
interventions or strategies, are likely to provide valuable insights
pertinent to earlier activities in the pathway from agricultural
production to consumption.

Finally, none of the included studies reported on the outcome
of child morbidity, an important factor to consider since it has
been suggested that aflatoxin-exposed children may be at risk of
developing enteropathy, as well as immune suppression, resulting
in more frequent infections, such as diarrhoea (Smith 2012; Watson
2017).

In terms of costs, one study reported the estimated costs
of implementing an aflatoxin awareness programme in both
intervention and control communities, as well as the costs
associated with the delivery of the intervention (mobile drying
service, hermetic bags, plastic drying sheets (HoJmann 2018b)).
Study authors of the second trial described their intervention as a
low-cost intervention, but did not report any information related
to costs incurred (e.g. provision of drying sheets, insecticides
(Kamala 2018a)). The third study did not provide any information
regarding the costs of their interventions (metal silos and hermetic
bags (Dembedza 2019)). See Characteristics of included studies for
further information.

Quality of the evidence

We considered the certainty of the evidence for two important
outcomes (WAZ; proportion of underweight children (WAZ ≥ 2 SD
below the reference median value) reported in one included study
in this review to be very low, meaning that we have very little
confidence in the eJect estimate, and the true eJect is likely to be
substantially diJerent from the estimate of eJect (Kamala 2018a).
We downgraded the certainty of the evidence for the following
reasons:

• Risk of bias: high risk of attrition bias

• Imprecision: the optimal information size was not met;

• Indirectness: cannot generalise the findings of a small, single
trial to other LMIC settings and populations

Potential biases in the review process

It is unlikely that we missed any relevant studies, because we
performed a comprehensive search of the literature, and two
researchers independently selected studies for inclusion, extracted
data, and assessed risk of bias of the included studies.

Because there were fewer than 10 included studies, we were unable
to assess the likelihood of publication bias formally.

Agreements and disagreements with other studies or
reviews

To our knowledge, no systematic review has specifically considered
the eJectiveness of interventions to reduce exposure of aflatoxins
for improving infant and child growth in LMICs.

There is no Cochrane Review that specifically considered the
eJectiveness of interventions to reduce the exposure of any
mycotoxin (including aflatoxins) on child health outcomes.
However, there are other (non-Cochrane) reviews that have
investigated the relationship between mycotoxins and child growth
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outcomes. A systematic review by Tesfamariam and colleagues
investigated whether dietary mycotoxin exposure influenced
child growth, the immune system, morbidity, and mortality
(Tesfamarium 2019). They found that the results were limited
by the "reporting quality, diJerence in findings, heterogeneity of
outcomes, mycotoxin detection methods, and the observational
nature of most studies", and rated the overall quality of evidence
as very low (Tesfamarium 2019). Similarly, a report by the World
Health Organization (WHO) International Agency for Research on
Cancer included a review to investigate the eJects of aflatoxins
and fumonisins on child growth in 2015 (IARC 2015). Although not
fully systematic, review authors subjected studies to some quality
criteria for inclusion in the review. From six included studies, the
review authors concluded that aflatoxins were likely to contribute
to child growth impairment, but again, the evidence was limited
(IARC 2015).

Increased knowledge on mitigation strategies to reduce aflatoxin
exposure in food crops resulting from agricultural education
initiatives, does not necessarily translate into improved practices
(Seetha 2019). AJordable, eJective interventions, aimed at
mitigating aflatoxin contamination of (especially staple) foods
along the value chain, require priority consideration in high
risk communities and the most vulnerable populations in LMICs.
Stakeholder involvement is critical to drive such interventions at
the household and community levels, and feasible mechanisms
for frequent engagement of relevant stakeholders needs to be
established (Ezekiel 2019b).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

This review provides limited implications for practice, from very
low-certainty evidence, suggesting that agricultural education
may result in an increase in weight-for-age z-score (WAZ) when
compared to usual or no education. However, there is a need to be
mindful of aflatoxin-prone food crops and post-harvest practices
in low- and medium-income countries (LMIC) when planning and
implementing food security programmes and public health policies
to adequately address food safety and security, particularly those
aJecting pregnant women and children, and smallholder farmers.

Implications for research

This review highlighted the need for well-designed randomised
controlled trials to evaluate the eJects and cost-eJectiveness
of mitigation strategies, including those with agricultural and
nutritional education components, to reduce the exposure of
vulnerable populations, such as children and pregnant and
lactating women in LMICs, to aflatoxins. Trials should ideally be
conducted across several sites, whereby an intervention package
is tailored to communities in several countries across regions. This
will aid comparative analysis of eJectiveness and applicability of
interventions for diverse populations.

Intervention strategies should not focus on household
consumption of certain staple foods alone, but on total food

consumption at diJerent time intervals during the study period,
to capture the variation in human dietary exposure of the
study population. Special attention is also required at household
level in the choice and formulation of cereal and nut mixes as
complementary foods for infants and children. Trials are needed
that examine interventions presented as a package, and including
nutritional and agricultural education, along with pre-, peri-,
and post-harvest agricultural interventions and technologies for
a variety of food crops. Trials should be designed to include
longitudinal outcome measurements that span at least one to two
years, and all seasons, in order to obtain good quality eJectiveness
data. More trials should include the measurement of child growth
outcomes, such as those specified in the methods section of this
review. Growth outcomes, as well as related health outcomes,
such as measures of child morbidity (e.g. infections, diarrhoea,
enteropathy) are important to deduce the possible translational
impact of agricultural and nutritional education interventions to
reduce aflatoxin exposure.

Given the limited evidence from RCTs, and recognising the
challenges of such trials that may take years to complete, it is also
important to consider the value of synthesised evidence from non-
randomised studies to inform decisions in the immediate future.
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Methods Study design: cluster-randomised controlled trial

Country: Zimbabwe

Setting: smallholder farming households within villages from two maize producing districts (Mashona-
land Centrla; Manicaland)

Study aim: to assess the effectiveness of hermetic storage technology in reducing human aflatoxin
exposure from the time of maize harvesting throughout the storage season, by measuring the levels
of aflatoxin M1 present in urine from children under five years of age and women of child-bearing age

from smallholder farming households where hermetic storage technology was used to store maize
grain

Study dates: June 2015 to May 2016

Recruitment: all the households in each selected enumeration area (EA) were visited (1384 house-
holds)

Sampling: purposive sampling of six administrative areas from each study district; random sampling of
two EAs or villages from each administrative area (total of 12 EAs)
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Sample size justification: NR

Unit of randomisation: households

Total number randomised: 420 households (120 intervention 1; 120 intervention 2, and 150 control);
420 women (189 mother-child pairs)

Unit of analysis: women and children

Intention-to-treat analysis: NR

Attrition: 3 children dropped out; attrition per group unclear (number of women and children enrolled
not reported per group)

Relevant study limitations as reported by study authors: foods, such as vegetables and legumes,
could be potential sources of exposure to aflatoxins; foods not analysed for aflatoxin content, and uri-
nary AFM1 is not a long-term marker of aflatoxin exposure

Participants Inclusion criteria: availability and permanent residence of a woman between 15 years and 45 years of
age and a child under 59 months in a household, or both

Exclusion criteria: NR

Group differences: NR

Subgroups: NR

Baseline characteristics of participants

Overall

Mother (N = 189)

• Mother, age: NR

• Marital status: NR

• Mother, educational level: NR

• Occupation: NR

• Mother, nutritional status: NR

• Mother, dietary diversity or food security measure: NR

• Mother, biomarker of aflatoxin exposure: NR

Child (N = 189)

• Child, age: 6 months to 12 months,%: 51.6; 13 months to 18 months,%: 46.8; 19 months to 24 months,
%: 1.6

• Child, gender: female,%: 54.8

• Child, nutritional status: NR

• Child, dietary diversity or food security measure: NR

• Child, morbidity: NR

• Child, biomarker of aflatoxin exposure: metal silo group: urine AFM1, geometric mean (GM; microg/L):

0.97; hermetic bags group: urine AFM1, GM (microg/L): 0.62; control group: urine AFM1, GM (microg/L):

0

Household (N = 420)

• Place of residence: NR

• Race, ethnicity, and religion: NR

• Socio-economic status: NR

• Social capital: NR

• Household head, age: NR

• Household head, gender: NR
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• Household head, educational level: NR

• Household, food security or dietary diversity measure: NR

Interventions Intervention

Type: hermetic storage technology

Description: households received training regarding one of two types of hermetic technologies, name-
ly hermetic storage bags or hermetic metal silos

Delivery: agricultural extension officers trained households re: the use of hermetic storage bags or si-
los; frequency and duration of training not specified

Providers: staJ of the Ministry of Agriculture, Mechanisation and Irrigation Development; the Universi-
ty of Zimbabwe Institute of Food, Nutrition and Family Sciences, and our research partner Action Con-
tre’ la Faim provided technical and logistical support

Duration of intervention: 9 months

Duration of follow-up: 9 months

Co-intervention: NR

Cost: NR

Resource requirements: NR

Control

Type: no intervention

Description: households that continued storing their maize grain in conventional storage facilities,
which included mainly ordinary polypropylene bags and grass-thatched granaries

Delivery: not applicable (n/a)

Providers: n/a

Duration of intervention: n/a

Duration of follow-up: 9 months

Co-intervention: NR

Cost: n/a

Resource requirements: n/a

Outcomes Outcomes:

• Urinary AFM1 concentration (child, at 3, 6, 9 months)

• Urinary AFM1 concentration (women, at 3, 6, 9 months)

Notes Sponsorship source: International Development Research Centre, Canada; Australian Centre for Inter-
national Agricultural Research, and Australian International Food Security Research Centre Grant No.
107838

Study title or name (study acronym): n/a

Author’s name: MP Dembedza, LK Nyanga

Email: Nyangael@yahoo.com

Declarations of interest: yes; quotation: "The authors declare no conflict of interest."
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Trial registration: NR

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The study authors only stated that random allocation of interventions was
performed at household level, but did not provide details re: the generation of
the random sequence.

Allocation concealment
(selection bias)

Low risk No information about concealment, but random allocation was done at
household level at one point in time, therefore, concealment of an allocation
sequence should not be an issue.

Baseline outcome mea-
surements similar

Low risk Study did not report any relevant review outcomes, and therefore, this domain
does not apply.

Baseline characteristics
similar

Unclear risk The study authors only reported baseline characteristics for the overall sam-
ple, not per group.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient reporting of attrition, missing outcome data, and reasons for miss-
ing outcome data; no mention of how missing outcome data were addressed.
Reasons for variations in missing data and time points reported as "mainly due
to the absence of some participants on the day of sample collection".

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of personnel not reported; however, blinding of participants unlikely
(intervention and control households in the same village)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Blinding of outcome assessors not reported, but outcome measurement (uri-
nary aflatoxin AFM1 concentrations) not likely to be influenced by lack of blind-

ing.

Protection against conta-
mination

Unclear risk Households in the same village were allocated to different intervention
groups, presenting a risk of contamination.

Selective reporting (re-
porting bias)

Unclear risk No protocol available, and outcomes stated in the methods section were re-
ported in the results section; personal communication with trial authors con-
firmed that child growth data were collected in the trial, but these results were
not included in the papers provided by authors at the time of contact.

Other bias High risk Recruitment bias (cluster-RCT): low risk; individuals were recruited to the trial
before clusters were randomised.

Incorrect analysis (cluster-RCT): high risk; no evidence that clustering was tak-
en into account, since the unit of analysis (women and children) was different
from the unit of allocation (households) in the analysis

Dembedza 2019  (Continued)

 
 

Methods Study design: cluster-randomised controlled trial

Country: Kenya

Setting: villages within two maize-producing counties (Meru, Tharaka-Nithi) in Eastern Kenya
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Study aim: to evaluate the impact of a package of post-harvest technologies appropriate for use by
smallholder farmers on contamination of maize with aflatoxin

Study dates: June 2013 to October or November 2013

Recruitment: farmers from households in intervention villages were visited at their homes and invited
to attend an information meeting in the village about aflatoxin prevention and access to post-harvest
technologies. Farmers from households in control villages were approached by a trained farmer in their
village to attend a training session on aflatoxin prevention.

Sampling: random sampling of villages

Sample size justification: no

Unit of randomisation: villages

Total number randomised: 30 villages (15 intervention; 15 control); 679 households (350 intervention;
329 control)

Unit of analysis: households; standard errors were bootstrapped to account for the effect of clustering
at the village level

Intention-to-treat analysis: Yes. Quote: “Analysis of the intervention’s impact was conducted using
multivariate linear regression based on an intent-to-treat approach…” Missing control variables were
imputed for use in multivariate linear regression."

Attrition: 139 households (82 intervention; 47 control) for intent to pay for treatment technology and
reported post-harvest losses, but 508 households (277 intervention; 231 control) for aflatoxin contami-
nation of household stored maize

Relevant study limitations as reported by study authors: farmers who still had maize in their house-
holds three months after harvest were relatively more well-oJ, on average, than those who did not.
Small sample sizes limited conclusions on the relative contributions of training and technology. Afla-
toxin contamination varies considerably by year; research spanning several seasons would have been
ideal.

Participants Inclusion criteria: households with women who were at least 18 years of age and in their fiNh to fi-
nal month of pregnancy, as estimated by the woman. Infants delivered from the pregnancy for which
their mothers were enrolled; if an infant died or moved outside the study area, a child aged between 12
months and 35 months, residing in the household, was taken as a replacement child.

Exclusion criteria: NR

Group differences: more control households had heard of aflatoxins, compared to intervention house-
holds (P = 0.01)

Subgroups: subsistence farmers vs market producers

Baseline characteristics of participants

Intervention group (N = 329)

Mother

• Mother, age: NR

• Marital status: NR

• Mother, educational level: proportion with any secondary school: 0.20

• Occupation: NR

• Mother, nutritional status: NR

• Mother, dietary diversity or food security measure: NR

• Mother, biomarker of aflatoxin exposure: NR

Child
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• Child, age: NR

• Child, gender: NR

• Child, nutritional status: NR

• Child, dietary diversity or food security measure: NR

• Child, morbidity: NR

• Child, biomarker of aflatoxin exposure: NR

Household

• Place of residence: NR

• Race, ethnicity, and religion: NR

• Socio-economic status: household size, mean (SE): 5.1 (0.10); head employed as farm labourer in
past month, mean (SE): 0.21 (0.02); monthly consumption expenditure per adult equivalent in Kenyan
Shillings (KSh), mean (SE): 3709 (137); number of non-animal assets, mean (SE): 1.7 (0.08); acres of
land owned, mean (SE): 1.6 (0.09)

• Social capital: NR

• Household head, age: in years, mean (SD): 37 (11.97)

• Household head, gender: proportion female, mean (SD): 0.12 (0.37)

• Household head, educational level: proportion with primary school, mean (SD): 0.67 (0.56); secondary
school, mean (SD): 0.15 (0.37)

• Household, food security, or dietary diversity measure: NR

• Prior knowledge of aflatoxin: heard of aflatoxin, mean (SE): 0.59 (0.03); describes aflatoxin as mould,
mean (SE): 0.38 (0.03); describes aflatoxin as toxin, mean (SE): 0.05 (0.01); describes aflatoxin as both
mould and toxin, mean (SE): 0.09 (0.02); knows drying maize before storage prevents aflatoxin, mean
(SE): 0.83 (0.02); knows drying maize oJ bare ground prevents aflatoxin, mean (SE): 0.22 (0.02)

Control group (N = 350)

Mother

• Mother, age: NR

• Marital status: NR

• Mother, educational level: proportion with any secondary school: 0.18

• Occupation: NR

• Mother, nutritional status: NR

• Mother, dietary diversity or food security measure: NR

• Mother, biomarker of aflatoxin exposure: NR

Child

• Child, age: NR

• Child, gender: NR

• Child, nutritional status: NR

• Child, dietary diversity or food security measure: NR

• Child, morbidity: NR

• Child, biomarker of aflatoxin exposure: NR

Household

• Place of residence: NR

• Race/ethnicity and religion: NR

• Socio-economic status: household size, mean (SE): 5.1 (0.10); head employed as farm labourer in past
month, mean (SE): 0.17 (0.02); monthly consumption expenditure per adult equivalent in KSh, mean
(SE): 3648 (150); number of non-animal assets, mean (SE): 1.8 (0.09); acres of land owned, mean (SE):
1.9 (0.10)

• Social capital: NR

• Household head, age: in years, mean (SD): 37 (11.06)
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• Household head, gender: proportion female, mean (SD): 0.09 (0.36)

• Household head, educational level: proportion with primary school, mean (SD): 0.70 (0.54); secondary
school, mean (SD): 0.17 (0.36)

• Household, food security or dietary diversity measure: NR

• Prior knowledge of aflatoxin: heard of aflatoxin, mean (SE): 0.73 (0.02); describes aflatoxin as mould,
mean (SE): 0.46 (0.03); describes aflatoxin as toxin, mean (SE): 0.08 (0.01); describes aflatoxin as both
mould and toxin, mean (SE): 0.11 (0.02); knows drying maize before storage prevents aflatoxin, mean
(SE): 0.87 (0.02); knows drying maize oJ bare ground prevents aflatoxin, mean (SE): 0.27 (0.02)

Interventions Intervention:

Type: package of post-harvest technologies plus standard of care for aflatoxin prevention

Description: aflatoxin prevention training: standard of care aflatoxin prevention training using the
'training the trainers' approach.

Intervention: farmers attended village meeting during which they heard recommended post-harvest
practices for aflatoxin control and the use of a mobile maize dryer.

Post-harvest agricultural intervention: households with an expected harvest of > 45 kg randomly as-
signed to one of the following groups in terms of access to a mobile maize dryer and hermetic storage
bags: 1. Full discount (free access); 2. Partial discount (150 KSh per 90 kg bag), or 3. No discount (350
KSh per 90 kg bag).

Intervention households were also randomly assigned (1:1) to a market incentive or no market incen-
tive. Separate meetings conducted in each village with farmers assigned to the market incentive pay-
ment vs those not offered payment.

Aflatoxin prevention training by 'training the trainers' approach: at least one farmer from each of the
study villages was selected, in consultation with community leaders, to receive training re: the causes
and consequences of aflatoxin contamination in maize and recommended practices for aflatoxin pre-
vention.

Delivery: intervention: additional training conducted at village meetings with eligible farmers. Quota-
tion: "more detailed than the training of trainers offered to the villages". A booklet given to each house-
hold describing recommended post-harvest practices and how to access a mobile maize dryer.

Post-harvest agricultural technology: each household received free plastic sheeting. Appointments via
telephone for the use of the dryer within a village. A study dryer transported to a central location within
the village. The drying service included transportation of farmers and their maize from their homestead
to the dryer location, measurement of initial grain moisture content, use of the flatbed dryer, and post-
drying moisture testing.

Aflatoxin prevention training: elected representative farmers trained and asked to pass the information
on to other farmers in their village

Providers: study staJ (intervention); master trainers (aflatoxin prevention training)

Duration of intervention: five months

Duration of follow-up: five months

Co-intervention: NR

Cost: standard of care for aflatoxin prevention: cost of master trainers (who facilitated the training of
one farmer from each village): approximately USD 1.70 per farmer (two meetings with 25 farmers each
per day, transport rental was USD 60 and trainers' wages were USD 25). Compensation for trained farm-
ers (who facilitated training of farmers in their own community) not reported by study authors.

Intervention: provision of drying sheets: USD 5 per farmer; training: USD 1.70 per farmer (included ve-
hicle rental cost of USD 60 per day and trainer wage of USD 25 for two meetings of 25 farmers per day);
mobile drying service: 2.93 Ksh per kg (fully subsidised); 0.73 Ksh per kg (partially subsidised); hermetic
storage bags: 220 KSh per bag.
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Exchange rate 101.2 KSh = USD 1 (March 2018)

Resource requirements: personnel: trainers (specialists in food quality and post-harvest handling);
equipment: plastic sheeting (500 gauge plastic); mobile maize dryer (EasyDry500; www.acdivo-
ca.org/easydry), hermetically seal able storage bags (Purdue Improved Cowpea Storage (PICS) bags)

Control

Type: standard of care for aflatoxin prevention

Description: aflatoxin prevention training by 'training the trainers' approach: at least one farmer from
each of the study villages was selected, in consultation with community leaders, to receive training
re: the causes and consequences of aflatoxin contamination in maize and recommended practices for
aflatoxin prevention

Delivery: elected representative farmers trained and asked to pass the information on to other farmers
in their village

Providers: master trainers

Duration of intervention: five months

Duration of follow-up: five months

Co-intervention: NR

Cost: standard of care for aflatoxin prevention: cost of master trainers (who facilitated the training of
one farmer from each village): approximately USD 1.70 per farmer (two meetings with 25 farmers each
per day, transport rental was USD 60 and trainers' wages were USD 25. Compensation of trained farm-
ers (who facilitated training of farmers in their own community) not reported by study authors.

Resource requirements: personnel: trainers (specialists in food quality and post-harvest handling)

Outcomes Outcomes:

• Aflatoxin content of maize (ppb) at 3.5 months

• Post-harvest practices

Notes Sponsorship source: Ministry for Foreign Affairs of Finland through the FoodAfrica Programme, UK aid
from the British people, the CGIAR Research Program on Agriculture for Nutrition and Health (A4NH) led
by the International Food Policy Research Institute, and the Bill and Melinda Gates Foundation Grand
Challenge Explorations Award

Study title or name (study acronym): Mitigating aflatoxin exposure to improve child growth in East-
ern Kenya (MAICE)

Author’s name: Vivian Hoffmann; Alexia Pretari

Email: v.hoffmann@cgiar.org; alexia.pretari@gmail.com;

Declarations of interest: yes. Quotation: "Declarations of interest: None."

Trial registration: AEARCTR-0000105

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation sequence

Allocation concealment
(selection bias)

Low risk Clusters (villages) were simultaneously assigned to intervention or control,
therefore, allocation could not be foreseen in advance of enrolment.
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Baseline outcome mea-
surements similar

Low risk Study did not report any relevant review outcomes, and therefore, this domain
does not apply.

Baseline characteristics
similar

Low risk More households in control group had heard of aflatoxin prior to the study,
compared to intervention households (P = 0.01). However, study authors con-
trolled for baseline characteristics in their analysis.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk High total attrition. Attrition was a bit higher in the intervention group (23.4%),
compared to the control group (17.3%). Specifically, for the measurement of
aflatoxin in stored home-produced maize, data were collected from only 171
households (no. per group not reported; attrition of 74.8%).

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Blinding of participants and personnel not reported.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Unclear whether the assessors who conducted the follow-up survey were
blinded. While maize contamination assays comparing intervention and con-
trol were objective, self-reported post-harvest practices were not.

Protection against conta-
mination

Low risk Intervention and control villages were approximately 4 km apart. Study staJ
held meetings with eligible households in each cluster. Access to mobile maize
dryer in intervention clusters restricted to households that could produce a
voucher.

Selective reporting (re-
porting bias)

Low risk The study protocol is available at www.socialscienceregistry.org/trials/105,
and all prespecified outcomes were reported.

Other bias Unclear risk Recruitment bias (cluster-RCT): randomisation appears to have followed re-
cruitment as the train-the-trainer approach was conducted before allocation
to trial arms of interest for this study: low risk.

Incorrect analysis (cluster-RCT): low risk; standard errors were bootstrapped
to correct for clustering at the village level.

Other bias: unclear risk. It is unclear how the study authors selected the 15
control clusters in this study from the 25 control clusters that were generated
by the randomisation sequence.

Ho<mann 2018b  (Continued)

 
 

Methods Study design: cluster-randomised controlled trial

Country: Tanzania

Setting: smallholder farming households producing maize, primarily for home consumption, from vil-
lages in the Northern highland, Eastern lowland, and South-Western highland

Study aim: to evaluate the effectiveness of a post-harvest intervention package as a mitigation strate-
gy for reducing aflatoxin and fumonisin contamination in maize, and subsequently, dietary exposure of
infants

Study dates: May to November 2013 (Hanang and Kilosa districts); February to August 2014 (Rungwe
district)

Recruitment: eligible infants aged 0 to 6 months were identified from their registration number and
date of birth, and their households were recruited one month before the harvesting period
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Sampling: purposive sampling of three maize-producing districts; followed by random sampling of 30
villages, and stratified sampling of 10 households from each village

Sample size justification: yes; using a difference of 50% in the proportion of children exposed to fu-
monisin B1 above the provisional maximum tolerable daily intake (PMTDI) of 2 ug/kg bw/day; alpha

of 0.05 (two-tailed test), variation in cluster (km) at 0.25, and power at 80%. 30 clusters with 10 house-
holds per cluster required

Unit of randomisation: villages

Total number randomised: 30 villages (15 intervention; 15 control); 300 households (150 intervention
households; 10 households per village and 150 control households; 10 households per village)

Unit of analysis: households; study authors adjusted for the effect of clustering using multilevel
mixed-effect models

Intention-to-treat analysis: quotation: "Analysis of the primary outcomes was by intention-to-treat,
and all missing households were analysed as part of the community in which they were enrolled."

Attrition: no loss of clusters. WAZ outcome: 51 children (22 intervention, 29 control); total aflatoxin
and fumonisin content of maize outcome: 39 households (14 intervention, 25 control)

Relevant study limitations as reported by study authors: linear growth of children not being mea-
sured due to fieldwork limitations; lack of baseline data on various outcomes; differential dropout; lack
of morbidity information for the children using maize as the only dietary source of aflatoxins and fu-
monisins, and the use of insecticides and consequent exposure

Participants Inclusion criteria: households with a breastfed infant aged 0 to 6 months, born to parents who were
local residents at the time of recruitment; maize producing households with capacity of storing maize
for at least six months after harvest

Exclusion criteria: households with an infant having a known congenital malformation or chronic con-
dition that could affect weight

Group differences: NR

Subgroups: NR

Baseline characteristics of participants

Intervention group (N = 150)

Mother

• Mother, age: in years, mean (SD): 26.9 (6.5)

• Marital status: single, living with parents, %: 23; married, %: 74; widowed, %: 1; divorced, %: 2

• Mother, educational level: never attended school, %: 10; primary education, %: 75; secondary educa-
tion, %: 15

• Occupation: NR

• Mother, nutritional status: NR

• Mother, dietary diversity or food security measure: NR

• Mother, biomarker of aflatoxin exposure: NR

Child

• Child, age: in months, mean (SD), 3.4 (2.1)

• Child, gender: Female, %: 44

• Child, nutritional status: NR

• Child, dietary diversity or food security measure: dietary diversity score, mean (SD): 2.3 (0.9); no. of
meals per day, mean (SD): 2.4 (1)

• Child, morbidity: NR

• Child, biomarker of aflatoxin exposure: NR
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Household

• Place of residence: NR

• Race, ethnicity, and religion: NR

• Socio-economic status: number of children in household, mean (SD): 4 (2)

• Social capital: NR

• Household head, age: NR

• Household head, gender: NR

• Household head, educational level: NR

• Household, food security or dietary diversity measure: NR

Control group (N = 150)

Mother

• Mother, age: in years, mean (SD): 26.0 (5.9)

• Marital status: single, living with parents, %: 24; married, %: 75; widowed, %: 1; divorced, %: 0

• Mother, educational level: never attended school, %: 15; primary education, %: 71; secondary educa-
tion, %: 14

• Occupation: NR

• Mother, nutritional status: NR

• Mother, dietary diversity or food security measure: NR

• Mother, biomarker of aflatoxin exposure: NR

Child

• Child, age: in months, mean (SD), 3.9 (2.1)

• Child, gender: female, %: 46

• Child, nutritional status: NR

• Child, dietary diversity or food security measure: dietary diversity score, mean (SD): 2.2 (0.9); no. of
meals per day, mean (SD): 2.6 (0.9)

• Child, morbidity: NR

• Child, biomarker of aflatoxin exposure: NR

Household

• Place of residence: NR

• Race, ethnicity, and religion: NR

• Socio-economic status: number of children in household, mean (SD): 3 (2)

• Social capital: NR

• Household head, age: NR

• Household head, gender: NR

• Household head, educational level: NR

• Household, food security or dietary diversity measure: NR

Interventions Intervention

Type: post-harvest intervention package and agricultural extension services

Description: routine agricultural extension on good practice for handling crops plus training for iden-
tifying and sorting infected or damaged maize kernels, demonstrations on drying maize on raised plat-
forms or sheets, provision of sheets for drying, education on adequate sun drying and how to test for
dryness, advice to de-hull maize before milling, training on the use of insecticides with maize kernels
and the provision of insecticides

Delivery: farmers gathered at nearby health facility or school in the particular village for informal
meetings; intervention and agricultural extension provided from harvest until six months post-harvest,
but frequency and duration not specified
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Providers:

Duration of intervention: six months

Duration of follow-up: six months

Co-intervention: NR

Cost: NR

Resource requirements: sheets for drying provided to participants, bottles and salt for testing maize
dryness, and insecticides

Control

Type: routine agricultural extension services

Description: routine agricultural extension on good practice around the handling of farmers' crop

Delivery: agricultural extension was provided from harvest until six months post-harvest. Frequency
and duration of intervention was not specified, but the study authors referred to a regular service for
farmers at the village level.

Providers: agricultural extension (AE) workers

Duration of intervention: six months

Duration of follow-up: six months

Co-intervention: NR

Cost: NR

Resource requirements: NR

Outcomes Primary outcomes:

• Total aflatoxin content of maize (µg/kg) at 6 months

• Total fumonisin content of maize (µg/kg) at 6 months

Secondary outcomes:

• Estimated aflatoxin intake of children (ng/kg/day) at 6 months

• Estimated fumonisin intake of children ((µg/kg/day) at 6 months

• Underweight-for-age z-score (WAZ) at 6 months

• Underweight (WAZ ≥ 2 SD below the reference median value) at 6 months

Notes Sponsorship source: Flemish Interuniversity Council-Institutional University cooperation (VLIR-UOS);
grant number ZEIN2011PR388

Study title or name (study acronym): Intervention in minimizing aflatoxins and fumonisins exposure
to children through food and breastfeeding in Tanzania

Author’s name: Analice Kamala; Martin E. Kimanya

Email: analice.kamala@tfda.go.tz; martin.kimanya@nm-aist.ac.tz; Mekimanya@yahoo.co.uk

Declarations of interest: no

Trial registration: NCT02438774

Risk of bias

Bias Authors' judgement Support for judgement
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Random sequence genera-
tion (selection bias)

Low risk Computer-generated random numbers

Allocation concealment
(selection bias)

Low risk All clusters assigned simultaneously by one investigator (not involved in field
work) according to randomisation sequence

Baseline outcome mea-
surements similar

Unclear risk We do not know if there were important group differences in the review out-
come, WAZ, at baseline, as these measurements were not done.

Baseline characteristics
similar

Low risk Baseline characteristics were reported as comparable for all assessed vari-
ables.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No loss of clusters. Overall attrition for the WAZ outcome was 17% (interven-
tion 14.6% (22/150); control 19.3% (29/150)). Among the reasons cited was the
category 'unwilling to participate' (intervention: 9/150; control: 13/150), which
was not specific enough to assess whether this attrition impacted the report-
ed effect. Furthermore, reasons were not provided for 12 trial participants with
missing WAZ outcome data (6 participants per group). Missing data for the sec-
ondary outcome, WAZ, were not handled appropriately.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not clear whether personnel or participants were blinded.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The data collection team was separate from the intervention support team,
and they were blinded to the village allocation.

Protection against conta-
mination

Unclear risk It is possible that agricultural extension officers, based within a specific geo-
graphical area, communicated with each other.

Selective reporting (re-
porting bias)

Low risk All prespecified outcomes indicated in NCT02438774 were reported, with the
exception of aflatoxin and fumonisin levels in breast milk in the main citation.
However, the study authors reported these outcomes in earlier conference
proceedings.

Other bias High risk Recruitment bias (cluster-RCT): high risk; recruitment followed randomisation.

Incorrect analysis (cluster-RCT): low risk; the study authors used multilevel
mixed-effects models, with fixed-effect for study group, and random-effects for
the village.
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Grace 2015 Ineligible study design

Hoffmann 2018a Ineligible intervention. Study authors confirmed via email correspondence (see Hoffmann 2018a)
that a general agricultural education programme was implemented in both intervention and con-
trol villages, primarily aimed at farmers to raise their awareness of basic prevention measures to
prevent contamination of food crops with aflatoxins. Study authors described this programme as
the 'standard of care' for communities at high risk for exposure to aflatoxins, and thus, the edu-
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Study Reason for exclusion

cation was the same in both groups. In addition, the intervention villages had their contaminated
maize replaced with uncontaminated maize.

IFPRI 2017 Ineligible intervention: intervention aimed at reducing the accumulation of aflatoxins in food crops
during pre-harvesting period (biological control with non-toxic strains of A. flavus - Aflasafe)

IITA 2016 Ineligible intervention: intervention aimed at reducing the accumulation of aflatoxins in food crops
during pre-harvesting period (biological control with non-toxic strains of A. flavus - Aflasafe)

James 2007 Ineligible study design

Kuchenbecker 2017 Ineligible intervention: intervention described by study authors as a nutritional education pro-
gramme to increase dietary diversity of infants and young children, but did not include any specific
educational component aimed at reducing their intake of aflatoxins

Mamiro 2004 Ineligible intervention: intervention did not include any educational component; described by
study authors as the administration of a processed complementary food to infants

NCT03940547 Ineligible intervention: study protocol stated that both Intervention and control groups would re-
ceive infant and young child feeding (IYCF) education (no specific educational component aimed
at reducing their intake of aflatoxins). Children in the intervention group would receive a very low-
aflatoxin blended porridge flour.

Nyanga 2017 Ineligible study design

Seetha 2018 Ineligible duration of follow-up

SHINE 2015 Ineligible intervention: intervention described by study authors as an Infant and young child feed-
ing (IYCF) intervention, but did not include any specific educational component aimed at reducing
their intake of aflatoxins

Smith 2015 Ineligible study design

Turner 2005 Ineligible study design

Xu 2017 Ineligible study design

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Agricultural education with post-harvest technologies vs usual agricultural support

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Weight-for-age z-score (WAZ) 1 249 Mean Difference (Random,
95% CI)

0.57 [0.16, 0.98]

2 Underweight (WAZ > 2 SD below ref-
erence median value)

1 249 Mean Difference (Random,
95% CI)

-6.70 [-12.60,
-0.80]
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Analysis 1.1.   Comparison 1 Agricultural education with post-harvest technologies
vs usual agricultural support, Outcome 1 Weight-for-age z-score (WAZ).

Study or subgroup Agricultural
education

Usual agri-
cultural
support

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Kamala 2018a 128 121 0.6 (0.209) 100% 0.57[0.16,0.98]

   

Total (95% CI)       100% 0.57[0.16,0.98]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.72(P=0.01)  

Favours usual agricultural support 42-4 -2 0 Favours agricultural education

 
 

Analysis 1.2.   Comparison 1 Agricultural education with post-harvest technologies vs usual
agricultural support, Outcome 2 Underweight (WAZ > 2 SD below reference median value).

Study or subgroup Agricultural
education

Usual agri-
cultural
support

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Kamala 2018a 128 121 -6.7 (3.01) 100% -6.7[-12.6,-0.8]

   

Total (95% CI)       100% -6.7[-12.6,-0.8]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.23(P=0.03)  

Favours agricultural education 5025-50 -25 0 Favours usual agricultural support

 

 

A D D I T I O N A L   T A B L E S
 

Outcome Power Two-sided signifi-
cance level

ICC MD SD Sample size (total)

WAZa 80% 95% 0.05 0.26 1.0 390 (30 clusters with 13 individu-
als)

Table 1.   Optimal information size calculations (continuous outcomes) 

Abbreviations: ICC: intracluster correlation; MD: mean diJerence; SD: standard deviation; WAZ: weight-for-age z-score
aThis example is based on the expected eJect size of nutrition education on WAZ, in food insecure populations, as reported by Bhutta 2013.
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2

Why What (materials) What (procedures) Who provid-
ed

How and
where

When and how
much

Strategies
used to main-
tain or im-
prove fidelity

Extent of in-
tervention fi-
delity

Dembedza 2019

Intervention group

Awareness and
proper use of her-
metic storage
technology can
reduce aflatox-
in exposure of
households with
young children
and women of
child-bearing age
from the time of
harvest through-
out the storage
season

(1) hermetic grain
bags (Super Grain
bag IV; Grain Pro Inc.,
Zambales, Phillip-
ines), or (2) hermetic
metal silos (Depart-
ment of Agricultur-
al Mechanisation,
Harare, Zimbabwe
& Action Contre La
Faim)

Agricultural extension workers
were first trained on how to use
the technology provided, and
this training was cascaded to the
households.

Trained agri-
cultural ex-
tension work-
ers

Household
level

Each household
received either
(1) 20 hermetic
grain bags, or (2)
one metal silo at
the start of the 9-
month follow-up
period

Quote: "House-
holds were
strongly en-
couraged to
store their
maize in the fa-
cility allocat-
ed to them, to
and diligently
consume maize
from these con-
tainers for the
duration of the
study."

NR

Control group

N/A Ordinary polypropo-
lene bags and grass-
thatched granaries

N/A N/A N/A N/A N/A N/A

Hoffmann 2018b

Intervention group

Aflatoxin expo-
sure in preg-
nant women and
young children in
households can
be reduced by 1)
providing basic
information on
AF prevention,
along with 2) the

1) Printed training
materials given to
farmers who under-
went training; asked
to share the infor-
mation with other
community member-
s.The content includ-
ed: what is aflatox-
in? why should we be

1) Train-the-trainer approach:
one farmer from each village se-
lected, in consultation with com-
munity leaders, to be trained on
the causes and consequences of
AF contamination in maize, and
on recommended practices for its
prevention

1) Paid mas-
ter trainers
(specialists
in food qual-
ity and post-
harvest han-
dling training)
had a facili-
tators guide
(to help them

1) Trained
farmers facil-
itated train-
ing of 30 to
40 farmers in
their commu-
nity

2) At village
meeting

1) Initial training
with a group of
trainee farmers
within each com-
munity, followed
by 2 to 3 indi-
vidual follow-up
visits with each
trainee farmer

1) Farmers in
each village
who underwent
training by a
trained farmer
signed a certifi-
cate, kept by a
trained farmer,
who received
compensation

2a) Atten-
dance of
training ses-
sion: 93% ±
1%

2b) Provi-
sion of plastic
sheeting: 92%
± 1%

Table 2.   Summary of the intervention details (using TIDieR)a items for each included study 
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4
3

adoption of good
post-harvest
practices, 3) tech-
nology subsidies,
or 4) price pre-
miums for farm-
ers from these
households.

concerned? where
is it found? what in-
creases chances of
aflatoxin formation?
how can I prevent it?
and how can I spread
the message? (IFPRI)

2) Plastic sheeting,
hermetic storage
bags (available to
farmers who opted
to use the mobile
maize dryer). An in-
formation booklet-
written in Swahili de-
scribing recommend-
ed post-harvest prac-
tices, how to access
a mobile maize dry-
er, and the market
incentive (if relevant)

2) Farmers attended a training
session re: good post-harvest
practices (drying, sorting, and
storage)

3) Farmers given access to a mo-
bile maize dryer within one of
three discount categories (via
public lottery): (i) no discount
(350 KSh per 90kg bag), (ii) par-
tial discount (150 KSh per bag),
or (iii) full discount (no cost)

4) Farmers assigned to a post-
harvest market incentive or not

train farmers
who were se-
lected from
each village.
In turn, they
were expect-
ed to train
other farm-
ers in their re-
spective vil-
lages.

2) to 4) Study
staJ

3) At village
meeting,
farmers with
expected har-
vests ≥ 45 kg
could partake
in a public lot-
tery, through
which they re-
ceived vouch-
ers indicating
the discount
to which they
were entitled,
to use the
maize dryer

4) Separate
village meet-
ings for farm-
ers in the
market incen-
tive interven-
tion group

3) Drying service
offered immedi-
ately after har-
vest (transporta-
tion of farmers
and their maize,
measurement
of grain mois-
ture content be-
fore and after
drying). Appoint-
ments scheduled
by phone. Dryer
transported to a
central location
within a village.

4) Farmers could
sell up to 45 kg
maize at the mar-
ket price plus a
price premium
of approximately
50% if their maize
tested below the
regulatory stan-
dard for AF

2) Provision
of free plas-
tic sheeting to
farmers who at-
tended village
meetings

3) Farmers were
not allowed to
dry more than
the prespec-
ified amount
of maize. They
had to show the
voucher indi-
cating the price
at which they
were entitled
to use the dry-
er, and to verify
their identity

2c) Use of
plastic sheet-
ing increased
from 3% to
5% to 45% to
55% among
farmers in the
intervention
group

2d) Drying
maize after
shelling, pri-
or to storage:
76%

3) Uptake of
drying ser-
vice: full dis-
count group:
89% of farm-
ers who pro-
duced for the
market vs
97% of sub-
sistence farm-
ers; no dis-
count group:
15% of farm-
ers who pro-
duced for the
market vs
60% of subsis-
tence farmers

Control group

Aflatoxin expo-
sure in preg-
nant women and
young children in
households can
be reduced by
providing basic
information on

Printed training ma-
terials given to farm-
ers who underwent
training; asked to
share the informa-
tion with other com-
munity member-
s.The content includ-
ed: what is aflatox-

Train-the-trainer approach. One
farmer from each village select-
ed, in consultation with commu-
nity leaders, to be trained on the
causes and consequences of AF
contamination in maize, and rec-
ommended practices for its pre-
vention

Paid mas-
ter trainers
(specialists
in food qual-
ity and post-
harvest han-
dling training)
had a facili-
tators guide

Trained farm-
ers facilitated
training of 30
to 40 farmers
in their com-
munity

Initial training
with a group of
trainee farmers
within each com-
munity, followed
by 2 to 3 indi-
vidual follow-up
visits with each
trainee farmer

Farmers in each
village who un-
derwent train-
ing by a trained
farmer signed a
certificate, kept
by a trained
farmer, who re-

Not assessed
by study au-
thors

Table 2.   Summary of the intervention details (using TIDieR)a items for each included study  (Continued)
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4
4

aflatoxin preven-
tion

in? why should we be
concerned? where
is it found? what in-
creases chances of
aflatoxin formation?
how can I prevent it?
how can I spread the
message? (IFPRI)

(to help them
train farmers
who were se-
lected from
each village.
In turn, they
were expect-
ed to train
other farm-
ers in their re-
spective vil-
lages

ceived compen-
sation

Kamala 2018a

Intervention group

An intervention
package aimed
at changing farm-
ers' post-harvest
practices to pre-
vent or reduce
aflatoxin contam-
ination of maize,
in addition to a
routine service
on good crop
handling prac-
tices, can reduce
the aflatoxin ex-
posure of infants
and young chil-
dren in house-
holds

Two packs of insecti-
cides, drying sheets

Post-harvest intervention prac-
tices demonstrated to farmers in-
cluded

(1) handsorting;

(2) drying surface (the use of
mats, or sheets, or raised plat-
forms;

(3) adequate sun-drying;

(4) application of insecticides
during storage;

(5) de-hulling of maize before
milling. Routine agriculture edu-
cation on good practices for han-
dling crops.

Agricultur-
al extension
workers and
health officers

Informal
meeting in
health facili-
ty or school in
villages

Duration of the
intervention: 6
months. Agricul-
ture extension
services offered
'regularly'.

Agricultural ex-
tension work-
ers, health offi-
cers, resident
nurses, and
sociologists
from all partici-
pating villages
guided farm-
ers throughout
study period.

(1): handsort-
ing: 99% of
participants;
(2) drying on
mat or raised
platform:
100% of par-
ticipants; (3)
moisture con-
tent testing:
96% of partic-
ipants; (4) in-
secticide use:
100% of par-
ticipants;

(5) de-hulling
of maize be-
fore milling:
72% of partic-
ipants

Control group

Routine service
on good prac-
tices for han-
dling crops for

NR Provided farmers with knowl-
edge, experiences, and technolo-
gies needed to increase and sus-

Agriculture
extension offi-
cers

At village level Agriculture exten-
sion services of-
fered 'regularly'

NR NR

Table 2.   Summary of the intervention details (using TIDieR)a items for each included study  (Continued)
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4
5

improved well-
being and liveli-
hoods of house-
holds offered to
farmers

tain productivity and avoidance
of crop spoilage during storage

Table 2.   Summary of the intervention details (using TIDieR)a items for each included study  (Continued)

aTIDieR = template for intervention description and replication. See HoJmann 2014.
AF = aflatoxin
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Appendix 1. Search strategies

CENTRAL; 2019, Issue 7 in the Cochrane Library (searched 4 July 2019)

#1 (pregnan* OR mother* OR maternal):ti,ab,kw

#2 breastfeed* OR "breast feed" OR "breast fed" OR "breast feeding" OR "breast milk" OR breastmilk

#3 (lactating OR lactation):ti,ab,kw

#4 (newborn* OR neonate* OR infant* OR baby OR babies OR neonatal OR prenatal):ti,ab,kw

#5 (child* OR toddler* OR adolescent*):ti,ab,kw

#6 MeSH descriptor: [Pregnant Women] explode all trees

#7 MeSH descriptor: [Pregnancy] explode all trees

#8 MeSH descriptor: [Breast Feeding] explode all trees

#9 MeSH descriptor: [Adolescent] explode all trees

#10 MeSH descriptor: [Infant] explode all trees

#11 MeSH descriptor: [Child] explode all trees

#12 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11

#13 aflatoxin* OR mycotoxin*

#14 MeSH descriptor: [Mycotoxins] this term only

#15 MeSH descriptor: [Aflatoxins] explode all trees

#16 #13 OR #14 OR #15

#17 #12 AND #16

#18 ((Africa or Asia or Caribbean or "West Indies" or "South America" or "Latin America" or "Central America")):ti,ab,kw

#19 ((Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or
Bahrain or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or
Bolivia or Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or "Burkina Faso" or "Burkina Fasso" or "Upper
Volta" or Burundi or Urundi or Cambodia or "Khmer Republic" or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or
"Cape Verde" or "Central African Republic" or Chad or Chile or China or Colombia or Comoros or "Comoro Islands" or Comores or Mayotte
or Congo or Zaire or "Costa Rica" or "Cote d'Ivoire" or "Ivory Coast" or Croatia or Cuba or Cyprus or Czechoslovakia or "Czech Republic"
or Slovakia or "Slovak Republic")):ti,ab,kw

#20 ((Djibouti or "French Somaliland" or Dominica or "Dominican Republic" or "East Timor" or "East Timur" or "Timor Leste" or Ecuador
or Egypt or "United Arab Republic" or "El Salvador" or Eritrea or Estonia or Ethiopia or Fiji or Gabon or "Gabonese Republic" or Gambia or
Gaza or Georgia or Georgian or Ghana or "Gold Coast" or Greece or Grenada or Guatemala or Guinea or Guam or Guiana or Guyana or Haiti
or Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or "Isle of Man" or Jamaica or Jordan or Kazakhstan or Kazakh or
Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or "Kyrgyz Republic" or Kirghiz or Kirgizstan or "Lao PDR" or Laos or Latvia
or Lebanon or Lesotho or Basutoland or Liberia or Libya or Lithuania)):ti,ab,kw

#21 ((Macedonia or Madagascar or "Malagasy Republic" or Malaysia or Malaya or Malay or Sabah or Sarawak or Malawi or Nyasaland or
Mali or Malta or "Marshall Islands" or Mauritania or Mauritius or "Agalega Islands" or Mexico or Micronesia or "Middle East" or Moldova
or Moldovia or Moldovian or Mongolia or Montenegro or Morocco or Ifni or Mozambique or Myanmar or Myanma or Burma or Namibia or
Nepal or "Netherlands Antilles" or "New Caledonia" or Nicaragua or Niger or Nigeria or "Northern Mariana Islands" or Oman or Muscat or
Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or Phillippines or Poland or Portugal
or "Puerto Rico")):ti,ab,kw

#22 ((Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or "Saint Kitts" or "St Kitts" or Nevis or "Saint Lucia"
or "St Lucia" or "Saint Vincent" or "St Vincent" or Grenadines or Samoa or "Samoan Islands" or "Navigator Island" or "Navigator Islands"

Agricultural and nutritional education interventions for reducing aflatoxin exposure to improve infant and child growth in low- and
middle-income countries (Review)
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or "Sao Tome" or "Saudi Arabia" or Senegal or Serbia or Montenegro or Seychelles or "Sierra Leone" or Slovenia or "Sri Lanka" or Ceylon
or "Solomon Islands" or Somalia or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan or Tadzhikistan or Tadjikistan or
Tadzhik or Tanzania or Thailand or Togo or "Togolese Republic" or Tonga or Trinidad or Tobago or Tunisia or Turkey or Turkmenistan or
Turkmen or Uganda or Ukraine or Uruguay or USSR or "Soviet Union" or "Union of Soviet Socialist Republics" or Uzbekistan or Uzbek or
Vanuatu or "New Hebrides" or Venezuela or Vietnam or "Viet Nam" or "West Bank" or Yemen or Yugoslavia or Zambia or Zimbabwe or
Rhodesia)):ti,ab,kw

#23 ((developing or less* NEXT developed or "under developed" or underdeveloped or "middle income" or low* NEXT income or
underserved or "under served" or deprived or poor*) NEXT (countr* or nation* or population* or world)):ti,ab,kw

#24 ((developing or less* NEXT developed or "under developed" or underdeveloped or "middle income" or low* NEXT income) NEXT
(economy or economies)):ti,ab,kw

#25 (low* NEXT (gdp or gnp or "gross domestic" or "gross national")):ti,ab,kw

#26 ((low NEAR/3 middle NEAR/3 countr*)):ti,ab,kw

#27 ((lmic or lmics or "third world" or "lami country" or "lami countries")):ti,ab,kw

#28 (("transitional country" or "transitional countries")):ti,ab,kw

#29 #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28

#30 #17 AND #29 in Trials

MEDLINE PubMed (searched 4 July 2019)

 

#23 Search (#17 AND #22)

#22 Search (#18 OR #19 OR #20 OR #21)

#21 Search (("developing country"[tw] OR "developing countries"[tw] OR "developing nation"[tw] OR
"developing nations"[tw] OR "developing population"[tw] OR "developing populations"[tw] OR
"developing world"[tw] OR "less developed country"[tw] OR "less developed countries"[tw] OR
"less developed nation"[tw] OR "less developed nations"[tw] OR "less developed population"[tw]
OR "less developed populations"[tw] OR "less developed world"[tw] OR "lesser developed coun-
try"[tw] OR "lesser developed countries"[tw] OR "lesser developed nation"[tw] OR "lesser devel-
oped nations"[tw] OR "lesser developed population"[tw] OR "lesser developed populations"[tw]
OR "lesser developed world"[tw] OR "under developed country"[tw] OR "under developed coun-
tries"[tw] OR "under developed nation"[tw] OR "under developed nations"[tw] OR "under devel-
oped population"[tw] OR "under developed populations"[tw] OR "under developed world"[tw]
OR "underdeveloped country"[tw] OR "underdeveloped countries"[tw] OR "underdeveloped na-
tion"[tw] OR "underdeveloped nations"[tw] OR "underdeveloped population"[tw] OR "underde-
veloped populations"[tw] OR "underdeveloped world"[tw] OR "middle income country"[tw] OR
"middle income countries"[tw] OR "middle income nation"[tw] OR "middle income nations"[tw]
OR "middle income population"[tw] OR "middle income populations"[tw] OR "low income coun-
try"[tw] OR "low income countries"[tw] OR "low income nation"[tw] OR "low income nations"[tw]
OR "low income population"[tw] OR "low income populations"[tw] OR "lower income country"[tw]
OR "lower income countries"[tw] OR "lower income nation"[tw] OR "lower income nations"[tw] OR
"lower income population"[tw] OR "lower income populations"[tw] OR "underserved country"[tw]
OR "underserved countries"[tw] OR "underserved nation"[tw] OR "underserved nations"[tw] OR
"underserved population"[tw] OR "underserved populations"[tw] OR "underserved world"[tw] OR
"under served country"[tw] OR "under served countries"[tw] OR "under served nation"[tw] OR "un-
der served nations"[tw] OR "under served population"[tw] OR "under served populations"[tw] OR
"under served world"[tw] OR "deprived country"[tw] OR "deprived countries"[tw] OR "deprived na-
tion"[tw] OR "deprived nations"[tw] OR "deprived population"[tw] OR "deprived populations"[tw]
OR "deprived world"[tw] OR "poor country"[tw] OR "poor countries"[tw] OR "poor nation"[tw] OR
"poor nations"[tw] OR "poor population"[tw] OR "poor populations"[tw] OR "poor world"[tw] OR
"poorer country"[tw] OR "poorer countries"[tw] OR "poorer nation"[tw] OR "poorer nations"[tw]
OR "poorer population"[tw] OR "poorer populations"[tw] OR "poorer world"[tw] OR "developing
economy"[tw] OR "developing economies"[tw] OR "less developed economy"[tw] OR "less devel-
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oped economies"[tw] OR "lesser developed economy"[tw] OR "lesser developed economies"[tw]
OR "under developed economy"[tw] OR "under developed economies"[tw] OR "underdeveloped
economy"[tw] OR "underdeveloped economies"[tw] OR "middle income economy"[tw] OR "middle
income economies"[tw] OR "low income economy"[tw] OR "low income economies"[tw] OR "low-
er income economy"[tw] OR "lower income economies"[tw] OR "low gdp"[tw] OR "low gnp"[tw]
OR "low gross domestic"[tw] OR "low gross national"[tw] OR "lower gdp"[tw] OR "lower gnp"[tw]
OR "lower gross domestic"[tw] OR "lower gross national"[tw] OR lmic[tw] OR lmics[tw] OR "third
world"[tw] OR "lami country"[tw] OR "lami countries"[tw] OR "transitional country"[tw] OR "transi-
tional countries"[tw]))

#20 Search ((Africa[tw] OR Asia[tw] OR Caribbean[tw] OR West Indies[tw] OR South America[tw] OR
Latin America[tw] OR Central America[tw] OR Afghanistan[tw] OR Albania[tw] OR Algeria[tw] OR
Angola[tw] OR Antigua[tw] OR Barbuda[tw] OR Argentina[tw] OR Armenia[tw] OR Armenian[tw] OR
Aruba[tw] OR Azerbaijan[tw] OR Bahrain[tw] OR Bangladesh[tw] OR Barbados[tw] OR Benin[tw]
OR Byelarus[tw] OR Byelorussian[tw] OR Belarus[tw] OR Belorussian[tw] OR Belorussia[tw] OR Be-
lize[tw] OR Bhutan[tw] OR Bolivia[tw] OR Bosnia[tw] OR Herzegovina[tw] OR Hercegovina[tw] OR
Botswana[tw] OR Brasil[tw] OR Brazil[tw] OR Bulgaria[tw] OR Burkina Faso[tw] OR Burkina Fas-
so[tw] OR Upper Volta[tw] OR Burundi[tw] OR Urundi[tw] OR Cambodia[tw] OR Khmer Repub-
lic[tw] OR Kampuchea[tw] OR Cameroon[tw] OR Cameroons[tw] OR Cameron[tw] OR Cameron-
s[tw] OR Cape Verde[tw] OR Central African Republic[tw] OR Chad[tw] OR Chile[tw] OR China[tw]
OR Colombia[tw] OR Comoros[tw] OR Comoro Islands[tw] OR Comores[tw] OR Mayotte[tw] OR
Congo[tw] OR Zaire[tw] OR Costa Rica[tw] OR Cote d'Ivoire[tw] OR Ivory Coast[tw] OR Croatia[tw]
OR Cuba[tw] OR Cyprus[tw] OR Czechoslovakia[tw] OR Czech Republic[tw] OR Slovakia[tw] OR Slo-
vak Republic[tw] OR Djibouti[tw] OR French Somaliland[tw] OR Dominica[tw] OR Dominican Re-
public[tw] OR East Timor[tw] OR East Timur[tw] OR Timor Leste[tw] OR Ecuador[tw] OR Egypt[tw]
OR United Arab Republic[tw] OR El Salvador[tw] OR Eritrea[tw] OR Estonia[tw] OR Ethiopia[tw]
OR Fiji[tw] OR Gabon[tw] OR Gabonese Republic[tw] OR Gambia[tw] OR Gaza[tw] OR Georgia Re-
public[tw] OR Georgian Republic[tw] OR Ghana[tw] OR Gold Coast[tw] OR Greece[tw] OR Grena-
da[tw] OR Guatemala[tw] OR Guinea[tw] OR Guam[tw] OR Guiana[tw] OR Guyana[tw] OR Haiti[tw]
OR Honduras[tw] OR Hungary[tw] OR India[tw] OR Maldives[tw] OR Indonesia[tw] OR Iran[tw] OR
Iraq[tw] OR Isle of Man[tw] OR Jamaica[tw] OR Jordan[tw] OR Kazakhstan[tw] OR Kazakh[tw] OR
Kenya[tw] OR Kiribati[tw] OR Korea[tw] OR Kosovo[tw] OR Kyrgyzstan[tw] OR Kirghizia[tw] OR Kyr-
gyz Republic[tw] OR Kirghiz[tw] OR Kirgizstan[tw] OR "Lao PDR"[tw] OR Laos[tw] OR Latvia[tw] OR
Lebanon[tw] OR Lesotho[tw] OR Basutoland[tw] OR Liberia[tw] OR Libya[tw] OR Lithuania[tw]))

#19 Search ((Macedonia[tw] OR Madagascar[tw] OR Malagasy Republic[tw] OR Malaysia[tw] OR
Malaya[tw] OR Malay[tw] OR Sabah[tw] OR Sarawak[tw] OR Malawi[tw] OR Nyasaland[tw] OR Mal-
i[tw] OR Malta[tw] OR Marshall Islands[tw] OR Mauritania[tw] OR Mauritius[tw] OR Agalega Is-
lands[tw] OR Mexico[tw] OR Micronesia[tw] OR Middle East[tw] OR Moldova[tw] OR Moldovia[tw]
OR Moldovian[tw] OR Mongolia[tw] OR Montenegro[tw] OR Morocco[tw] OR Ifni[tw] OR Mozam-
bique[tw] OR Myanmar[tw] OR Myanma[tw] OR Burma[tw] OR Namibia[tw] OR Nepal[tw] OR
Netherlands Antilles[tw] OR New Caledonia[tw] OR Nicaragua[tw] OR Niger[tw] OR Nigeria[tw] OR
Northern Mariana Islands[tw] OR Oman[tw] OR Muscat[tw] OR Pakistan[tw] OR Palau[tw] OR Pales-
tine[tw] OR Panama[tw] OR Paraguay[tw] OR Peru[tw] OR Philippines[tw] OR Philipines[tw] OR
Phillipines[tw] OR Phillippines[tw] OR Poland[tw] OR Portugal[tw] OR Puerto Rico[tw] OR Romani-
a[tw] OR Rumania[tw] OR Roumania[tw] OR Russia[tw] OR Russian[tw] OR Rwanda[tw] OR Ruan-
da[tw] OR Saint Kitts[tw] OR St Kitts[tw] OR Nevis[tw] OR Saint Lucia[tw] OR St Lucia[tw] OR Saint
Vincent[tw] OR St Vincent[tw] OR Grenadines[tw] OR Samoa[tw] OR Samoan Islands[tw] OR Nav-
igator Island[tw] OR Navigator Islands[tw] OR Sao Tome[tw] OR Saudi Arabia[tw] OR Senegal[tw]
OR Serbia[tw] OR Montenegro[tw] OR Seychelles[tw] OR Sierra Leone[tw] OR Slovenia[tw] OR Sri
Lanka[tw] OR Ceylon[tw] OR Solomon Islands[tw] OR Somalia[tw] OR Sudan[tw] OR Suriname[tw]
OR Surinam[tw] OR Swaziland[tw] OR Syria[tw] OR Tajikistan[tw] OR Tadzhikistan[tw] OR Tadjik-
istan[tw] OR Tadzhik[tw] OR Tanzania[tw] OR Thailand[tw] OR Togo[tw] OR Togolese Republic[tw]
OR Tonga[tw] OR Trinidad[tw] OR Tobago[tw] OR Tunisia[tw] OR Turkey[tw] OR Turkmenistan[tw]
OR Turkmen[tw] OR Uganda[tw] OR Ukraine[tw] OR Uruguay[tw] OR USSR[tw] OR Soviet Union[tw]
OR Union of Soviet Socialist Republics[tw] OR Uzbekistan[tw] OR Uzbek OR Vanuatu[tw] OR New
Hebrides[tw] OR Venezuela[tw] OR Vietnam[tw] OR Viet Nam[tw] OR West Bank[tw] OR Yemen[tw]
OR Yugoslavia[tw] OR Zambia[tw] OR Zimbabwe[tw] OR Rhodesia[tw]))

  (Continued)
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#18 Search ((Developing Countries[Mesh:noexp] OR Africa[Mesh:noexp] OR Africa, Northern[Mesh:no-
exp] OR Africa South of the Sahara[Mesh:noexp] OR Africa, Central[Mesh:noexp] OR Africa, East-
ern[Mesh:noexp] OR Africa, Southern[Mesh:noexp] OR Africa, Western[Mesh:noexp] OR Asi-
a[Mesh:noexp] OR Asia, Central[Mesh:noexp] OR Asia, Southeastern[Mesh:noexp] OR Asia,
Western[Mesh:noexp] OR Caribbean Region[Mesh:noexp] OR West Indies[Mesh:noexp] OR
South America[Mesh:noexp] OR Latin America[Mesh:noexp] OR Central America[Mesh:noexp]
OR Afghanistan[Mesh:noexp] OR Albania[Mesh:noexp] OR Algeria[Mesh:noexp] OR American
Samoa[Mesh:noexp] OR Angola[Mesh:noexp] OR "Antigua and Barbuda"[Mesh:noexp] OR Ar-
gentina[Mesh:noexp] OR Armenia[Mesh:noexp] OR Azerbaijan[Mesh:noexp] OR Bahrain[Mesh:no-
exp] OR Bangladesh[Mesh:noexp] OR Barbados[Mesh:noexp] OR Benin[Mesh:noexp] OR Bye-
larus[Mesh:noexp] OR Belize[Mesh:noexp] OR Bhutan[Mesh:noexp] OR Bolivia[Mesh:noexp] OR
Bosnia-Herzegovina[Mesh:noexp] OR Botswana[Mesh:noexp] OR Brazil[Mesh:noexp] OR Bulgar-
ia[Mesh:noexp] OR Burkina Faso[Mesh:noexp] OR Burundi[Mesh:noexp] OR Cambodia[Mesh:no-
exp] OR Cameroon[Mesh:noexp] OR Cape Verde[Mesh:noexp] OR Central African Republic[Mesh:no-
exp] OR Chad[Mesh:noexp] OR Chile[Mesh:noexp] OR China[Mesh:noexp] OR Colombia[Mesh:no-
exp] OR Comoros[Mesh:noexp] OR Congo[Mesh:noexp] OR Costa Rica[Mesh:noexp] OR Cote
d'Ivoire[Mesh:noexp] OR Croatia[Mesh:noexp] OR Cuba[Mesh:noexp] OR Cyprus[Mesh:noexp] OR
Czechoslovakia[Mesh:noexp] OR Czech Republic[Mesh:noexp] OR Slovakia[Mesh:noexp] OR Dji-
bouti[Mesh:noexp] OR "Democratic Republic of the Congo"[Mesh:noexp] OR Dominica[Mesh:no-
exp] OR Dominican Republic[Mesh:noexp] OR East Timor[Mesh:noexp] OR Ecuador[Mesh:no-
exp] OR Egypt[Mesh:noexp] OR El Salvador[Mesh:noexp] OR Eritrea[Mesh:noexp] OR Estoni-
a[Mesh:noexp] OR Ethiopia[Mesh:noexp] OR Fiji[Mesh:noexp] OR Gabon[Mesh:noexp] OR Gambi-
a[Mesh:noexp] OR "Georgia (Republic)"[Mesh:noexp] OR Ghana[Mesh:noexp] OR Greece[Mesh:no-
exp] OR Grenada[Mesh:noexp] OR Guatemala[Mesh:noexp] OR Guinea[Mesh:noexp] OR Guinea-
Bissau[Mesh:noexp] OR Guam[Mesh:noexp] OR Guyana[Mesh:noexp] OR Haiti[Mesh:noexp] OR
Honduras[Mesh:noexp] OR Hungary[Mesh:noexp] OR India[Mesh:noexp] OR Indonesia[Mesh:no-
exp] OR Iran[Mesh:noexp] OR Iraq[Mesh:noexp] OR Jamaica[Mesh:noexp] OR Jordan[Mesh:no-
exp] OR Kazakhstan[Mesh:noexp] OR Kenya[Mesh:noexp] OR Korea[Mesh:noexp] OR Koso-
vo[Mesh:noexp] OR Kyrgyzstan[Mesh:noexp] OR Laos[Mesh:noexp] OR Latvia[Mesh:noexp] OR
Lebanon[Mesh:noexp] OR Lesotho[Mesh:noexp] OR Liberia[Mesh:noexp] OR Libya[Mesh:no-
exp] OR Lithuania[Mesh:noexp] OR Macedonia[Mesh:noexp] OR Madagascar[Mesh:noexp] OR
Malaysia[Mesh:noexp] OR Malawi[Mesh:noexp] OR Mali[Mesh:noexp] OR Malta[Mesh:noexp]
OR Mauritania[Mesh:noexp] OR Mauritius[Mesh:noexp] OR Mexico[Mesh:noexp] OR Micronesi-
a[Mesh:noexp] OR Middle East[Mesh:noexp] OR Moldova[Mesh:noexp] OR Mongolia[Mesh:no-
exp] OR Montenegro[Mesh:noexp] OR Morocco[Mesh:noexp] OR Mozambique[Mesh:noexp] OR
Myanmar[Mesh:noexp] OR Namibia[Mesh:noexp] OR Nepal[Mesh:noexp] OR Netherlands An-
tilles[Mesh:noexp] OR New Caledonia[Mesh:noexp] OR Nicaragua[Mesh:noexp] OR Niger[Mesh:no-
exp] OR Nigeria[Mesh:noexp] OR Oman[Mesh:noexp] OR Pakistan[Mesh:noexp] OR Palau[Mesh:no-
exp] OR Panama[Mesh:noexp] OR Papua New Guinea[Mesh:noexp] OR Paraguay[Mesh:noexp] OR
Peru[Mesh:noexp] OR Philippines[Mesh:noexp] OR Poland[Mesh:noexp] OR Portugal[Mesh:no-
exp] OR Puerto Rico[Mesh:noexp] OR Romania[Mesh:noexp] OR Russia[Mesh:noexp] OR "Russia
(Pre-1917)"[Mesh:noexp] OR Rwanda[Mesh:noexp] OR "Saint Kitts and Nevis"[Mesh:noexp] OR
Saint Lucia[Mesh:noexp] OR "Saint Vincent and the Grenadines"[Mesh:noexp] OR Samoa[Mesh:no-
exp] OR Saudi Arabia[Mesh:noexp] OR Senegal[Mesh:noexp] OR Serbia[Mesh:noexp] OR Montene-
gro[Mesh:noexp] OR Seychelles[Mesh:noexp] OR Sierra Leone[Mesh:noexp] OR Slovenia[Mesh:no-
exp] OR Sri Lanka[Mesh:noexp] OR Somalia[Mesh:noexp] OR South Africa[Mesh:noexp] OR Su-
dan[Mesh:noexp] OR Suriname[Mesh:noexp] OR Swaziland[Mesh:noexp] OR Syria[Mesh:noexp] OR
Tajikistan[Mesh:noexp] OR Tanzania[Mesh:noexp] OR Thailand[Mesh:noexp] OR Togo[Mesh:no-
exp] OR Tonga[Mesh:noexp] OR "Trinidad and Tobago"[Mesh:noexp] OR Tunisia[Mesh:noexp] OR
Turkey[Mesh:noexp] OR Turkmenistan[Mesh:noexp] OR Uganda[Mesh:noexp] OR Ukraine[Mesh:no-
exp] OR Uruguay[Mesh:noexp] OR USSR[Mesh:noexp] OR Uzbekistan[Mesh:noexp] OR Vanu-
atu[Mesh:noexp] OR Venezuela[Mesh:noexp] OR Vietnam[Mesh:noexp] OR Yemen[Mesh:noexp] OR
Yugoslavia[Mesh:noexp] OR Zambia[Mesh:noexp] OR Zimbabwe[Mesh:noexp]))

#17 Search (#13 AND #16)

#16 Search (#14 OR #15)

#15 Search ("Mycotoxins"[Mesh:NoExp] OR "Aflatoxins"[Mesh])

  (Continued)
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#14 Search (aflatoxin* OR mycotoxin*)

#13 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12)

#12 Search "Child"[Mesh]

#11 Search "Infant"[Mesh]

#10 Search "Adolescent"[Mesh]

#9 Search "Lactation"[Mesh]

#8 Search "Breast Feeding"[Mesh]

#7 Search "Pregnancy"[Mesh]

#6 Search "Pregnant Women"[Mesh]

#5 Search (child*[Title/Abstract] OR toddler*[Title/Abstract] OR adolescent*[Title/Abstract])

#4 Search (newborn*[Title/Abstract] OR neonate*[Title/Abstract] OR infant*[Title/Abstract] OR ba-
by[Title/Abstract] OR babies[Title/Abstract] OR neonatal[Title/Abstract] OR prenatal[Title/Ab-
stract])

#3 Search (lactating[Title/Abstract] OR lactation[Title/Abstract])

#2 Search (breastfeed* OR "breast feed" OR "breast fed" OR "breast feeding" OR "breast milk" OR
breastmilk)

#1 Search (pregnan*[Title/Abstract] OR mother*[Title/Abstract] OR maternal[Title/Abstract])

  (Continued)

 
Embase Ovid (searched 4 July 2019)

1 (pregnan* or mother* or maternal).ab. or (pregnan* or mother* or maternal).ti.

2 (breastfeed* or "breast feed" or "breast fed" or "breast feeding" or "breast milk" or breastmilk).ab. or (breastfeed* or "breast feed" or
"breast fed" or "breast feeding" or "breast milk" or breastmilk).ti.

3 (lactating or lactation).ab. or (lactating or lactation).ti.

4 (newborn* or neonate* or infant* or baby or babies or neonatal or prenatal).ab. or (newborn* or neonate* or infant* or baby or babies
or neonatal or prenatal).ti.

5 (child* or toddler* or adolescent*).ab. or (child* or toddler* or adolescent*).ti.

6 pregnant woman/

7 pregnancy/

8 breast feeding/

9 lactation/

10 child/

11 infant/

12 adolescent/
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13 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12

14 (aflatoxin* or mycotoxin*).ab. or (aflatoxin* or mycotoxin*).ti.

15 aflatoxin/

16 mycotoxin/

17 14 or 15 or 16

18 13 and 17

19 developing countries.mp. or Developing Countries/

20 exp Africa/ or africa.mp.

21 asia.mp. or Asia/

22 caribbean.mp. or Caribbean/

23 west indies.mp. or Caribbean Islands/

24 south america.mp. or South America/

25 "South and Central America"/

26 (Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or Bahrain
or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or Bolivia or
Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or Burkina Faso or Burkina Fasso or Upper Volta or Burundi
or Urundi or Cambodia or Khmer Republic or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or Cape Verde or Central
African Republic or Chad or Chile or China or Colombia or Comoros or Comoro Islands or Comores or Mayotte or Congo or Zaire or Costa
Rica or Cote d'Ivoire or Ivory Coast or Croatia or Cuba or Cyprus or Czechoslovakia or Czech Republic or Slovakia or Slovak Republic or
Djibouti or French Somaliland or Dominica or Dominican Republic or East Timor or East Timur or Timor Leste or Ecuador or Egypt or United
Arab Republic or El Salvador or Eritrea or Estonia or Ethiopia or Fiji or Gabon or Gabonese Republic or Gambia or Gaza or Georgia Republic
or Georgian Republic or Ghana or Gold Coast or Greece or Grenada or Guatemala or Guinea or Guam or Guiana or Guyana or Haiti or
Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or Isle of Man or Jamaica or Jordan or Kazakhstan or Kazakh or Kenya
or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or Kyrgyz Republic or Kirghiz or Kirgizstan or Lao PDR or Laos or Latvia or Lebanon
or Lesotho or Basutoland or Liberia or Libya or Lithuania or Macedonia or Madagascar or Malagasy Republic or Malaysia or Malaya or Malay
or Sabah or Sarawak or Malawi or Nyasaland or Mali or Malta or Marshall Islands or Mauritania or Mauritius or Agalega Islands or Mexico or
Micronesia or Middle East or Moldova or Moldovia or Moldovian or Mongolia or Montenegro or Morocco or Ifni or Mozambique or Myanmar
or Myanma or Burma or Namibia or Nepal or Netherlands Antilles or New Caledonia or Nicaragua or Niger or Nigeria or Northern Mariana
Islands or Oman or Muscat or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or
Phillippines or Poland or Portugal or Puerto Rico or Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or Saint
Kitts or St Kitts or Nevis or Saint Lucia or St Lucia or Saint Vincent or St Vincent or Grenadines or Samoa or Samoan Islands or Navigator
Island or Navigator Islands or Sao Tome or Saudi Arabia or Senegal or Serbia or Montenegro or Seychelles or Sierra Leone or Slovenia or
Sri Lanka or Ceylon or Solomon Islands or Somalia or South Africa or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan
or Tadzhikistan or Tadjikistan or Tadzhik or Tanzania or Thailand or Togo or Togolese Republic or Tonga or Trinidad or Tobago or Tunisia
or Turkey or Turkmenistan or Turkmen or Uganda or Ukraine or Uruguay or USSR or Soviet Union or Union of Soviet Socialist Republics
or Uzbekistan or Uzbek or Vanuatu or New Hebrides or Venezuela or Vietnam or Viet Nam or West Bank or Yemen or Yugoslavia or Zambia
or Zimbabwe or Rhodesi).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer,
device trade name, keyword, floating subheading word, candidate term word]

27 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26

28 18 and 27

Africa-Wide EBSCOhost (searched 5 August 2019)

S3 S1 AND S2

S2 ( aflatoxin* OR mycotoxin* ) OR SM Mycotoxins AND SM Aflatoxins

S1 ( pregnan* OR mother* OR maternal ) OR ( breastfeed* OR "breast feed" OR "breast fed" OR "breast feeding" OR "breast milk" OR
breastmilk ) OR ( lactating OR lactation ) OR ( newborn* OR neonate* OR infant* OR baby OR babies OR neonatal OR prenatal ) OR ( child*
OR toddler* OR adolescent* ) OR SM "Pregnant women" OR SM Pregnancy OR SM "Breast feeding" OR SM Lactation OR SM Adolescent OR
SM Infant OR SM Child
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CINAHL EBSCOhost (searched 5 August 2019)

S14 S9 AND S13

S13 S10 OR S11 OR S12

S12 (MH "Mycotoxins+")

S11 (MM "Aflatoxins")

S10 aflatoxin* OR mycotoxin*

S9 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8

S8 (MH "Child+")

S7 (MH "Infant+")

S6 (MH "Adolescence+")

S5 (MM "Lactation")

S4 (MM "Breast Feeding")

S3 (MH "Pregnancy+")

S2 (MM "Expectant Mothers")

S1 ( pregnan* OR mother* OR maternal ) OR ( breastfeed* OR "breast feed" OR "breast fed" OR "breast feeding" OR "breast milk" OR
breastmilk ) OR ( lactating OR lactation ) OR ( newborn* OR neonate* OR infant* OR baby OR babies OR neonatal OR prenatal ) OR ( child*
OR toddler* OR adolescent* )

Web of Science - core collection (searched 4 July 2019)

 

# 21   #20 AND #8

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 20   #19 OR #18 OR #17 OR #16 OR #15 OR #14
OR #13 OR #12 OR #11 OR #10 OR #9

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 19   TOPIC: ((("transitional country" or "transi-
tional countries")))

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 18   TOPIC: (((lmic or lmics or "third world" or
"lami country" or "lami countries")))

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 17   TOPIC: (((low NEAR/3 middle NEAR/3 coun-
tr*)))

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years
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# 16   TOPIC: ((low* NEXT (gdp or gnp or "gross
domestic" or "gross national")))

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 15   TOPIC: (((developing or less* NEXT devel-
oped or "under developed" or underdevel-
oped or "middle income" or low* NEXT in-
come) NEXT (economy or economies)))

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 14   TOPIC: (((developing or less* NEXT devel-
oped or "under developed" or underdevel-
oped or "middle income" or low* NEXT in-
come or underserved or "under served"
or deprived or poor*) NEXT (countr* or na-
tion* or population* or world)))

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 13   TOPIC: (Romania or Rumania or Roumania
or Russia or Russian or Rwanda or Ruan-
da or "Saint Kitts" or "St Kitts" or Nevis or
"Saint Lucia" or "St Lucia" or "Saint Vin-
cent" or "St Vincent" or Grenadines or
Samoa or "Samoan Islands" or "Naviga-
tor Island" or "Navigator Islands" or "Sao
Tome" or "Saudi Arabia" or Senegal or Ser-
bia or Montenegro or Seychelles or "Sierra
Leone" or Slovenia or "Sri Lanka" or Cey-
lon or "Solomon Islands" or Somalia or
Sudan or Suriname or Surinam or Swazi-
land or Syria or Tajikistan or Tadzhikistan
or Tadjikistan or Tadzhik or Tanzania or
Thailand or Togo or "Togolese Republic"
or Tonga or Trinidad or Tobago or Tunisia
or Turkey or Turkmenistan or Turkmen or
Uganda or Ukraine or Uruguay or USSR or
"Soviet Union" or "Union of Soviet Social-
ist Republics" or Uzbekistan or Uzbek or
Vanuatu or "New Hebrides" or Venezuela
or Vietnam or "Viet Nam" or "West Bank"
or Yemen or Yugoslavia or Zambia or Zim-
babwe or Rhodesia)

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 12   TOPIC: (Macedonia or Madagascar or
"Malagasy Republic" or Malaysia or Malaya
or Malay or Sabah or Sarawak or Malawi
or Nyasaland or Mali or Malta or "Mar-
shall Islands" or Mauritania or Mauritius or
"Agalega Islands" or Mexico or Micronesia
or "Middle East" or Moldova or Moldovia
or Moldovian or Mongolia or Montenegro
or Morocco or Ifni or Mozambique or Myan-

 

  (Continued)
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mar or Myanma or Burma or Namibia or
Nepal or "Netherlands Antilles" or "New
Caledonia" or Nicaragua or Niger or Nigeria
or "Northern Mariana Islands" or Oman or
Muscat or Pakistan or Palau or Palestine or
Panama or Paraguay or Peru or Philippines
or Philipines or Phillipines or Phillippines
or Poland or Portugal or "Puerto Rico")

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

# 11   TOPIC: (Djibouti or "French Somaliland" or
Dominica or "Dominican Republic" or "East
Timor" or "East Timur" or "Timor Leste" or
Ecuador or Egypt or "United Arab Repub-
lic" or "El Salvador" or Eritrea or Estonia
or Ethiopia or Fiji or Gabon or "Gabonese
Republic" or Gambia or Gaza or Georgia
or Georgian or Ghana or "Gold Coast" or
Greece or Grenada or Guatemala or Guinea
or Guam or Guiana or Guyana or Haiti or
Honduras or Hungary or India or Maldives
or Indonesia or Iran or Iraq or "Isle of Man"
or Jamaica or Jordan or Kazakhstan or
Kazakh or Kenya or Kiribati or Korea or
Kosovo or Kyrgyzstan or Kirghizia or "Kyr-
gyz Republic" or Kirghiz or Kirgizstan or
"Lao PDR" or Laos or Latvia or Lebanon or
Lesotho or Basutoland or Liberia or Libya
or Lithuania)

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 10   TOPIC: (Afghanistan or Albania or Alge-
ria or Angola or Antigua or Barbuda or Ar-
gentina or Armenia or Armenian or Aru-
ba or Azerbaijan or Bahrain or Bangladesh
or Barbados or Benin or Byelarus or
Byelorussian or Belarus or Belorussian or
Belorussia or Belize or Bhutan or Bolivia or
Bosnia or Herzegovina or Hercegovina or
Botswana or Brasil or Brazil or Bulgaria or
"Burkina Faso" or "Burkina Fasso" or "Up-
per Volta" or Burundi or Urundi or Cam-
bodia or "Khmer Republic" or Kampuchea
or Cameroon or Cameroons or Cameron
or Camerons or "Cape Verde" or "Central
African Republic" or Chad or Chile or Chi-
na or Colombia or Comoros or "Comoro Is-
lands" or Comores or Mayotte or Congo or
Zaire or "Costa Rica" or "Cote d'Ivoire" or
"Ivory Coast" or Croatia or Cuba or Cyprus
or Czechoslovakia or "Czech Republic" or
Slovakia or "Slovak Republic")

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

  (Continued)
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# 9   TOPIC: (Africa or Asia or Caribbean or
"West Indies" or "South America" or "Latin
America" or "Central America")

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 8   #7 AND #6

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 7   #5 OR #4 OR #3 OR #2 OR #1

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 6   TOPIC: (aflatoxin* OR mycotoxin*)

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 5   TOPIC: (child* OR toddler* OR adoles-
cent*)

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 4   TOPIC: (newborn* OR neonate* OR infant*
OR baby OR babies OR neonatal OR prena-
tal)

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 3   TITLE: (lactating OR lactation)

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 2   TOPIC: (breastfeed* OR "breast feed"
OR "breast fed" OR "breast feeding" OR
"breast milk" OR breastmilk)

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

 

# 1   TOPIC: (pregnan* OR mother* OR mater-
nal)

Indexes=SCI-EXPANDED, SSCI, CPCI-S Times-
pan=All years

       

  (Continued)

 
LILACS (Latin American and Caribbean Health Science Information database) virtual health library (searched 5 July 2019)

aflatoxin OR mycotoxin OR aflatoxins OR mycotoxins [Words] and infant$ OR child$ OR toddler$ OR adolescen$ OR pregnan$ OR newborn$
OR neonat$ OR breastfeed$ OR breast feed$ OR breastmilk OR breast milk OR breastfed OR breast fed OR mother$ OR maternal OR lactation
OR lactating OR prenatal OR baby OR babies [Words]

CAB Abstracts (CABI; searched 5 August 2019)
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#1 pregnan* OR mother* OR maternal

#2 breastfeed* OR "breast feed" OR "breast fed" OR "breast feeding" OR "breast milk" OR breastmilk

#3 lactating OR lactation

#4 newborn* OR neonate* OR infant* OR baby OR babies OR neonatal OR prenatal

#5 child* OR toddler* OR adolescent*

#6 (child* OR toddler* OR adolescent*) OR (newborn* OR neonate* OR infant* OR baby OR babies OR neonatal OR prenatal) OR (lactating
OR lactation) OR (breastfeed* OR "breast feed" OR "breast fed" OR "breast feeding" OR "breast milk" OR breastmilk) OR (pregnan* OR
mother* OR maternal)

#7 subject:(Pregnant Women) OR subject:(Pregnancy) OR subject:("Breast feeding") OR subject:(Lactation) OR subject:(Adolescent) OR
subject:(Infant) OR subject:(Child)

#8 aflatoxin* OR mycotoxin*

#9 subject:(Mycotoxins) OR subject:(Aflatoxins)

#10 (aflatoxin* OR mycotoxin*) AND ((child* OR toddler* OR adolescent*) OR (newborn* OR neonate* OR infant* OR baby OR babies OR
neonatal OR prenatal) OR (lactating OR lactation) OR (breastfeed* OR "breast feed" OR "breast fed" OR "breast feeding" OR "breast milk"
OR breastmilk) OR (pregnan* OR mother* OR maternal))

#11 (Africa or Asia or Caribbean or "West Indies" or "South America" or "Latin America" or "Central America")

#12 (Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or
Bahrain or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or
Bolivia or Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or "Burkina Faso" or "Burkina Fasso" or "Upper
Volta" or Burundi or Urundi or Cambodia or "Khmer Republic" or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or
"Cape Verde" or "Central African Republic" or Chad or Chile or China or Colombia or Comoros or "Comoro Islands" or Comores or Mayotte
or Congo or Zaire or "Costa Rica" or "Cote d'Ivoire" or "Ivory Coast" or Croatia or Cuba or Cyprus or Czechoslovakia or "Czech Republic"
or Slovakia or "Slovak Republic")

#13 (Djibouti or "French Somaliland" or Dominica or "Dominican Republic" or "East Timor" or "East Timur" or "Timor Leste" or Ecuador
or Egypt or "United Arab Republic" or "El Salvador" or Eritrea or Estonia or Ethiopia or Fiji or Gabon or "Gabonese Republic" or Gambia or
Gaza or Georgia or Georgian or Ghana or "Gold Coast" or Greece or Grenada or Guatemala or Guinea or Guam or Guiana or Guyana or Haiti
or Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or "Isle of Man" or Jamaica or Jordan or Kazakhstan or Kazakh or
Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or "Kyrgyz Republic" or Kirghiz or Kirgizstan or "Lao PDR" or Laos or Latvia
or Lebanon or Lesotho or Basutoland or Liberia or Libya or Lithuania)

#14 (Macedonia or Madagascar or "Malagasy Republic" or Malaysia or Malaya or Malay or Sabah or Sarawak or Malawi or Nyasaland or
Mali or Malta or "Marshall Islands" or Mauritania or Mauritius or "Agalega Islands" or Mexico or Micronesia or "Middle East" or Moldova or
Moldovia or Moldovian or Mongolia OR Montenegro or Morocco or Ifni or Mozambique or Myanmar or Myanma or Burma or Namibia or
Nepal or "Netherlands Antilles" or "New Caledonia" or Nicaragua or Niger or Nigeria or "Northern Mariana Islands" or Oman or Muscat
or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or Phillippines or Poland or
Portugal or "Puerto Rico")

#15 (Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or "Saint Kitts" or "St Kitts" or Nevis or "Saint Lucia" or
"St Lucia" or "Saint Vincent" or "St Vincent" or Grenadines or Samoa or "Samoan Islands" or "Navigator Island" or "Navigator Islands" or
"Sao Tome" or "Saudi Arabia" or Senegal or Serbia or Montenegro or Seychelles or "Sierra Leone" or Slovenia or "Sri Lanka" or Ceylon OR
"Solomon Islands" or Somalia or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan or Tadzhikistan or Tadjikistan or Tadzhik
or Tanzania or Thailand or Togo or "Togolese Republic" or Tonga or Trinidad or Tobago or Tunisia or Turkey or Turkmenistan or Turkmen
or Uganda or Ukraine or Uruguay or USSR or "Soviet Union" or "Union of Soviet Socialist Republics" or Uzbekistan or Uzbek or Vanuatu or
"New Hebrides" or Venezuela or Vietnam or "Viet Nam" or "West Bank" or Yemen or Yugoslavia or Zambia or Zimbabwe or Rhodesia)

#16 ("transitional country" or "transitional countries" OR lmic or lmics or "third world" or "lami country" or "lami countries" OR
"developing country" OR "developing countries" OR "less developed country" OR "less developed countries" OR "under developed
country" OR "underdeveloped country" OR "under developed countries" OR "underdeveloped countries" OR "low-income country" OR
"low-income countries" OR "middle-income country" OR "middle-income countries" OR "low income country" OR "low income countries"
OR "middle income country" OR "middle income countries" OR "low- and middle-income country" OR "low- and middle-income countries"
OR "low and middle income country" OR "low and middle income countries" OR LMIC OR LMICs OR "third world country" OR "third world
countries" OR underserved OR deprived OR "poor country" OR "poor countries" OR "poor nation" OR "poor nations" OR "poor population"
OR "poor populations")
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#17 (("transitional country" or "transitional countries" OR lmic or lmics or "third world" or "lami country" or "lami countries" OR
"developing country" OR "developing countries" OR "less developed country" OR "less developed countries" OR "under developed
country" OR "underdeveloped country" OR "under developed countries" OR "underdeveloped countries" OR "low-income country" OR
"low-income countries" OR "middle-income country" OR "middle-income countries" OR "low income country" OR "low income countries"
OR "middle income country" OR "middle income countries" OR "low- and middle-income country" OR "low- and middle-income countries"
OR "low and middle income country" OR "low and middle income countries" OR LMIC OR LMICs OR "third world country" OR "third world
countries" OR underserved OR deprived OR "poor country" OR "poor countries" OR "poor nation" OR "poor nations" OR "poor population"
OR "poor populations")) OR ((Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or "Saint Kitts" or "St Kitts"
or Nevis or "Saint Lucia" or "St Lucia" or "Saint Vincent" or "St Vincent" or Grenadines or Samoa or "Samoan Islands" or "Navigator
Island" or "Navigator Islands" or "Sao Tome" or "Saudi Arabia" or Senegal or Serbia or Montenegro or Seychelles or "Sierra Leone" or
Slovenia or "Sri Lanka" or Ceylon OR "Solomon Islands" or Somalia or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan or
Tadzhikistan or Tadjikistan or Tadzhik or Tanzania or Thailand or Togo or "Togolese Republic" or Tonga or Trinidad or Tobago or Tunisia or
Turkey or Turkmenistan or Turkmen or Uganda or Ukraine or Uruguay or USSR or "Soviet Union" or "Union of Soviet Socialist Republics" or
Uzbekistan or Uzbek or Vanuatu or "New Hebrides" or Venezuela or Vietnam or "Viet Nam" or "West Bank" or Yemen or Yugoslavia or Zambia
or Zimbabwe or Rhodesia)) OR ((Macedonia or Madagascar or "Malagasy Republic" or Malaysia or Malaya or Malay or Sabah or Sarawak
or Malawi or Nyasaland or Mali or Malta or "Marshall Islands" or Mauritania or Mauritius or "Agalega Islands" or Mexico or Micronesia
or "Middle East" or Moldova or Moldovia or Moldovian or Mongolia OR Montenegro or Morocco or Ifni or Mozambique or Myanmar or
Myanma or Burma or Namibia or Nepal or "Netherlands Antilles" or "New Caledonia" or Nicaragua or Niger or Nigeria or "Northern Mariana
Islands" or Oman or Muscat or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or
Phillippines or Poland or Portugal or "Puerto Rico")) OR ((Djibouti or "French Somaliland" or Dominica or "Dominican Republic" or "East
Timor" or "East Timur" or "Timor Leste" or Ecuador or Egypt or "United Arab Republic" or "El Salvador" or Eritrea or Estonia or Ethiopia
or Fiji or Gabon or "Gabonese Republic" or Gambia or Gaza or Georgia or Georgian or Ghana or "Gold Coast" or Greece or Grenada or
Guatemala or Guinea or Guam or Guiana or Guyana or Haiti or Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or
"Isle of Man" or Jamaica or Jordan or Kazakhstan or Kazakh or Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or "Kyrgyz
Republic" or Kirghiz or Kirgizstan or "Lao PDR" or Laos or Latvia or Lebanon or Lesotho or Basutoland or Liberia or Libya or Lithuania)) OR
((Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or Bahrain
or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or Bolivia or
Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or "Burkina Faso" or "Burkina Fasso" or "Upper Volta" or
Burundi or Urundi or Cambodia or "Khmer Republic" or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or "Cape Verde"
or "Central African Republic" or Chad or Chile or China or Colombia or Comoros or "Comoro Islands" or Comores or Mayotte or Congo or
Zaire or "Costa Rica" or "Cote d'Ivoire" or "Ivory Coast" or Croatia or Cuba or Cyprus or Czechoslovakia or "Czech Republic" or Slovakia or
"Slovak Republic")) OR ((Africa or Asia or Caribbean or "West Indies" or "South America" or "Latin America" or "Central America"))

#18 ((("transitional country" or "transitional countries" OR lmic or lmics or "third world" or "lami country" or "lami countries" OR
"developing country" OR "developing countries" OR "less developed country" OR "less developed countries" OR "under developed
country" OR "underdeveloped country" OR "under developed countries" OR "underdeveloped countries" OR "low-income country" OR
"low-income countries" OR "middle-income country" OR "middle-income countries" OR "low income country" OR "low income countries"
OR "middle income country" OR "middle income countries" OR "low- and middle-income country" OR "low- and middle-income countries"
OR "low and middle income country" OR "low and middle income countries" OR LMIC OR LMICs OR "third world country" OR "third world
countries" OR underserved OR deprived OR "poor country" OR "poor countries" OR "poor nation" OR "poor nations" OR "poor population"
OR "poor populations")) OR ((Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or "Saint Kitts" or "St Kitts"
or Nevis or "Saint Lucia" or "St Lucia" or "Saint Vincent" or "St Vincent" or Grenadines or Samoa or "Samoan Islands" or "Navigator
Island" or "Navigator Islands" or "Sao Tome" or "Saudi Arabia" or Senegal or Serbia or Montenegro or Seychelles or "Sierra Leone" or
Slovenia or "Sri Lanka" or Ceylon OR "Solomon Islands" or Somalia or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan or
Tadzhikistan or Tadjikistan or Tadzhik or Tanzania or Thailand or Togo or "Togolese Republic" or Tonga or Trinidad or Tobago or Tunisia or
Turkey or Turkmenistan or Turkmen or Uganda or Ukraine or Uruguay or USSR or "Soviet Union" or "Union of Soviet Socialist Republics" or
Uzbekistan or Uzbek or Vanuatu or "New Hebrides" or Venezuela or Vietnam or "Viet Nam" or "West Bank" or Yemen or Yugoslavia or Zambia
or Zimbabwe or Rhodesia)) OR ((Macedonia or Madagascar or "Malagasy Republic" or Malaysia or Malaya or Malay or Sabah or Sarawak
or Malawi or Nyasaland or Mali or Malta or "Marshall Islands" or Mauritania or Mauritius or "Agalega Islands" or Mexico or Micronesia
or "Middle East" or Moldova or Moldovia or Moldovian or Mongolia OR Montenegro or Morocco or Ifni or Mozambique or Myanmar or
Myanma or Burma or Namibia or Nepal or "Netherlands Antilles" or "New Caledonia" or Nicaragua or Niger or Nigeria or "Northern Mariana
Islands" or Oman or Muscat or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or
Phillippines or Poland or Portugal or "Puerto Rico")) OR ((Djibouti or "French Somaliland" or Dominica or "Dominican Republic" or "East
Timor" or "East Timur" or "Timor Leste" or Ecuador or Egypt or "United Arab Republic" or "El Salvador" or Eritrea or Estonia or Ethiopia
or Fiji or Gabon or "Gabonese Republic" or Gambia or Gaza or Georgia or Georgian or Ghana or "Gold Coast" or Greece or Grenada or
Guatemala or Guinea or Guam or Guiana or Guyana or Haiti or Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or
"Isle of Man" or Jamaica or Jordan or Kazakhstan or Kazakh or Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or "Kyrgyz
Republic" or Kirghiz or Kirgizstan or "Lao PDR" or Laos or Latvia or Lebanon or Lesotho or Basutoland or Liberia or Libya or Lithuania)) OR
((Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or Bahrain
or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or Bolivia or
Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or "Burkina Faso" or "Burkina Fasso" or "Upper Volta" or
Burundi or Urundi or Cambodia or "Khmer Republic" or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or "Cape Verde"
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or "Central African Republic" or Chad or Chile or China or Colombia or Comoros or "Comoro Islands" or Comores or Mayotte or Congo or
Zaire or "Costa Rica" or "Cote d'Ivoire" or "Ivory Coast" or Croatia or Cuba or Cyprus or Czechoslovakia or "Czech Republic" or Slovakia
or "Slovak Republic")) OR ((Africa or Asia or Caribbean or "West Indies" or "South America" or "Latin America" or "Central America")))
AND ((aflatoxin* OR mycotoxin*) AND ((child* OR toddler* OR adolescent*) OR (newborn* OR neonate* OR infant* OR baby OR babies OR
neonatal OR prenatal) OR (lactating OR lactation) OR (breastfeed* OR "breast feed" OR "breast fed" OR "breast feeding" OR "breast milk"
OR breastmilk) OR (pregnan* OR mother* OR maternal)))

Agricola (https://agricola.nal.usda.gov/)

Database: NAL Article Citation Database, NAL Cataloging Database (searched 22 July 2019)

Keyword Anywhere(aflatoxin? mycotoxin?) AND Keyword Anywhere(pregnant pregnancy mother? infant? infancy child children newborn?
neonate? neonatal? baby babies prenatal?)

ClinicalTrials.gov (www.clinicaltrials.gov; searched 5 July 2019)

aflatoxin OR mycotoxin OR aflatoxins OR mycotoxins

WHO International Clinical Trials Registry Platform (apps.who.int/trialsearch/; searched 5 July 2019)

aflatoxin OR mycotoxin OR aflatoxins OR mycotoxins in the Title; Recruitment status: ALL

C O N T R I B U T I O N S   O F   A U T H O R S

All review authors contributed to the development of the protocol. Two authors (AS, Nicola Randall (NR)) developed the search strategy.
Three review authors (MV, AS, CNE) screened potential studies. Two review authors (MV, CN), with the assistance of others (AB), extracted
data and conducted 'Risk of bias' assessment. Three authors (MV, AS, CN) draNed the results and discussion sections of the review, with
input from two authors (CNE, NR). All authors were involved in editing the final review for submission.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

• The background was updated to reflect current information and context, including the extent of aflatoxin contamination of food
crops along the value chain, the associated complexity of aflatoxin management strategies, the foundational importance of creating
awareness about aflatoxin exposure, and its eJects for interventions at household or community levels, as well as descriptions of
potential educational interventions,

• In the methods section, we expanded our descriptions of eligible and ineligible agricultural and nutritional education interventions,
as well as eligible and ineligible controls, using examples in order to better clarify the boundaries between what was included and
excluded in the review.
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• We amended the original categories of interventions to: agricultural education, nutritional education, or both, as it became clear that
the original categories (agricultural education or nutritional education with or without food replacement) oNen overlap i.e. agricultural
education may also be combined with food replacement.

• The secondary outcome weight-for-age z-score (WAZ), and the additional outcome, proportion of underweight children (WAZ ≥ 2 SD
below the reference median value), were added to the 'Summary of findings' table, although we did not originally prespecify these for
inclusion. We feel that these outcomes provide relevant child growth data in line with the review question.

• We extracted data on two individual aflatoxin exposure outcomes (only reported in two of the three included studies) that were not
prespecified and reported these data in the 'EJects of interventions' section. These include the estimated daily intake of aflatoxins, and
urinary levels of aflatoxins. Since the exposure under investigation is a carcinogenic toxin, we considered this information important
to report on these additional outcomes.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Developing Countries;  *Growth;  Aflatoxins  [*poisoning];  Agriculture  [*education]  [methods];  Breast Feeding;  Food Contamination
 [*prevention & control];  Kenya;  Prenatal Exposure Delayed EJects  [prevention & control];  Randomized Controlled Trials as Topic; 
Tanzania;  Thinness  [prevention & control];  Zimbabwe

MeSH check words

Adult; Child, Preschool; Female; Humans; Infant; Pregnancy
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