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A B S T R A C T

Background

Although complementary feeding is a universal practice, the methods and manner in which it is practiced vary between cultures,
individuals and socioeconomic classes. The period of complementary feeding is a critical time of transition in the life of an infant,
and inappropriate complementary feeding practices, with their associated adverse health consequences, remain a significant global
public health problem. Educational interventions are widely acknowledged as effective in promoting public health strategy, and those
aimed at improving complementary feeding practices provide information about proper complementary feeding practices to caregivers
of infants/children. It is therefore important to summarise evidence on the effectiveness of educational interventions to improve the
complementary feeding practices of caregivers of infants.

Objectives

To assess the effectiveness of educational interventions for improving the complementary feeding (weaning) practices of primary
caregivers of children of complementary feeding age, and related health and growth outcomes in infants.

Search methods

In November 2017, we searched CENTRAL, MEDLINE, Embase, 10 other databases and two trials registers. We also searched the
reference lists of relevant studies and reviews to identify any additional studies. We did not limit the searches by date, language or
publication status.

Selection criteria

Randomised controlled trials (RCTs), comparing educational interventions to no intervention, usual practice, or educational interven-
tions provided in conjunction with another intervention, so long as the educational intervention was only available in the experimental
group and the adjunctive intervention was available to the control group. Study participants included caregivers of infants aged 4 to 24
months undergoing complementary feeding. Pregnant women who were expected to give birth and commence complementary feeding
during the period of the study were also included.
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Data collection and analysis

Two review authors independently extracted data on participants, settings, interventions, methodology and outcomes using a specifically-
developed and piloted data extraction form. We calculated risk ratios (RR) and 95% confidence intervals (CIs) for dichotomous data,
and mean differences (MD) and 95% CIs for continuous data. Where data permitted, we conducted a meta-analysis using a random-
effects model. We assessed the included studies for risk of bias and also assessed the quality of evidence using the GRADE approach.

Main results

We included 23 studies (from 35 reports) with a total of 11,170 caregiver-infant pairs who were randomly assigned to receive an
educational intervention delivered to the caregiver or usual care. Nineteen of the included studies were community-based studies while
four were facility-based studies. In addition, 13 of the included studies were cluster-randomised while the others were individually
randomised. Generally, the interventions were focused on the introduction of complementary feeding at the appropriate time, the
types and amount of complementary foods to be fed to infants, and hygiene. Using the GRADE criteria, we assessed the quality of the
evidence as moderate, mostly due to inadequate allocation concealment and insufficient blinding.

Educational interventions led to improvements in complementary feeding practices for age at introduction of complementary foods
(average RR 0.88, 95% CI 0.83 to 0.94; 4 studies, 1738 children; moderate-quality evidence) and hygiene practices (average RR 1.38,
95% CI 1.23 to 1.55; 4 studies, 2029 participants; moderate-quality evidence). For duration of exclusive breastfeeding, pooled results
were compatible with both a reduction and an increase in the outcome (average RR 1.58, 95% CI 0.77 to 3.22; 3 studies, 1544 children;
very low-quality evidence). There was limited (low to very low-quality) evidence of an effect for all growth outcomes.

Quality of evidence

There is moderate to very low-quality evidence that educational interventions can improve complementary feeding practices but
insufficient evidence to conclude that it impacts growth outcomes.

Authors’ conclusions

Overall, we found evidence that education improves complementary feeding practices.

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

Educational interventions for improving complementary feeding practices

Background

Complementary feeding is the period when an infant moves from taking only breast milk or breast-milk substitutes (such as infant
formula) to family food. It is a critical period in the life of an infant. Inappropriate complementary feeding practices, with their associated
adverse health consequences, remain a significant global public health problem. This is because inappropriate complementary feeding
practices, such as introduction of semi-solid foods too early (before six months of age), poor hygiene or giving foods that do not contain
adequate nutrients, are all major causes of illness. Such illnesses include malnutrition, diarrhoea, poor growth, infections and poor
mental development of children. Education has been proposed as an effective means of improving complementary feeding practices.

Review question

Does education improve complementary feeding practices of caregivers of infants as well as the health and growth of the infants?

Study characteristics

We searched for randomised controlled trials (a type of experiment in which people are randomly allocated to one or more treatment
groups) up until November 2017. The search identified 23 studies involving a total of 11,170 caregivers and their children. The
ages of the children ranged from birth to 24 months. The caregivers received educational interventions alone while the control group
received no intervention, usual care or any other non-educational intervention. The educational methods included printed materials
such as leaflets, counselling, teaching sessions, peer support, videos and practical demonstrations. Generally, the education messages
were focused on the introduction of semi-solid foods at the appropriate age, the types and amount of complementary foods to be fed
to infants, and hygiene.

Key results
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Education reduced the number of caregivers that introduced semi-solid foods to their infants before six months of age by up to 12%
(moderate-quality evidence). Hygiene practices of caregivers who received education also showed some improvement compared to
those that did not (moderate-quality evidence). In studies conducted in the community, education increased the duration of exclusive
breastfeeding, but not in studies conducted in health facilities. There was no convincing evidence of an effect of education on the
growth of children (low to very low-quality evidence). We could not combine the results from different studies for diarrhoea, knowledge
of caregivers and adequacy of complementary food. However, from the individual reports of the study authors, education led to a
reduction in diarrhoea and an improvement in the knowledge of caregivers. It also led to improvement in the quality and quantity of
complementary foods fed to infants.

Overall, we found evidence that education improves complementary feeding practices.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Educational intervention versus no educational intervention for improving complementary feeding practices

Patient or population: children of complementary feeding age

Settings: community and facility

Intervention: educat ional intervent ion

Comparison: no educat ional intervent ion

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

No educational inter-

vention

Educational interven-

tion (ICC = 0.02)

Age at introduction of

complementary foods

Measurement: propor-

t ion part icipants with

event

Follow-up: 4 to 16

months

Study population RR 0.88

(0.83 to 0.94)

1738

(4 studies)

⊕⊕⊕©

Moderatea
-

661 per 1000 581 per 1000

(548 to 621)

Moderate

746 per 1000 656 per 1000

(619 to 701)

Duration of exclusive

breastfeeding (≥ 4

months of age)

Measurement: propor-

t ion of part icipants with

event

Follow-up: 1 to 36

months

Study population RR 1.58

(0.77 to 3.22)

1544

(3 studies)

⊕©©©

Very lowa,b,c

-

129 per 1000 204 per 1000

(100 to 416)

Moderate

0 per 1000 0 per 1000

(0 to 0)
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Duration of exclu-

sive breastfeeding (≥

4 months of age):

community-based in-

tervention

Measurement: propor-

t ion of part icipants with

event

Follow-up: 1 to 36

months

Study population RR 2.32

(1.45 to 3.73)

1167

(2 studies)

⊕⊕©©

Lowa,c

-

40 per 1000 92 per 1000

(58 to 148)

Moderate

0 per 1000 0 per 1000

(0 to 0)

Duration of exclusive

breastfeeding (≥ 4

months of age): facil-

ity-based intervention

Measurement: propor-

t ion of part icipants with

event

Follow-up: mean 18

months

Study population RR 0.95

(0.70 to 1.29)

377

(1 studies)

⊕⊕©©

Lowa,c

-

426 per 1000 405 per 1000

(298 to 550)

Moderate

0 per 1000 0 per 1000

(0 to 0)

Hygiene

practices: community-

based intervention

Measurement: propor-

t ion of part icipants with

event

Follow-up: 6 to 18

months

Study population RR 1.38

(1.23 to 1.55)

2029

(4 studies)

⊕⊕⊕©

Moderatea
-

546 per 1000 754 per 1000

(672 to 847)

Moderate

0 per 1000 0 per 1000

(0 to 0)

* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95%CI) is based on the assumed

risk in the comparison group and the relative effect of the intervent ion (and its 95%CI)

CI: conf idence interval; RR: risk rat io
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GRADE Working Group grades of evidence

High quality: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect

Moderate quality: we are moderately conf ident in the ef fect est imate; the true ef fect is likely to be close to the est imate of ef fect, but there is a possibility that it is substant ially

dif f erent

Low quality: we are moderately conf ident in the ef fect est imate; the true ef fect is likely to be close to the est imate of ef fect, but there is a possibility that it is substant ially

dif f erent

Very low quality: we have very lit t le conf idence in the ef fect est imate; the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

aWe downgraded the quality of the evidence by one level due to serious risks of bias; the method of sequence generat ion,

allocat ion concealment and blinding of outcome assessors was unclear or not undertaken in some of the studies
bWe downgraded the quality of the evidence by one level due to serious inconsistency; I2 = 80%
cWe downgraded the quality of the evidence by one level due to serious imprecision; the CI crossed the line of no ef fect

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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B A C K G R O U N D

Description of the condition

Complementary feeding is defined as, “the process starting when
breast milk alone or infant formula alone is no longer sufficient to
meet the nutritional requirements of infants, and therefore, other
foods and liquids are needed, along with breast milk or a breast-
milk substitute” (WHO 2008, p v). It is the period of transition
from breast milk or breast-milk substitute to family foods, and
entails, “introducing a range of foods gradually until the baby is
eating the same foods as the rest of the family” (UNICEF 2008,
p 3; WHO 2015a).
Although complementary feeding is a universal practice, the meth-
ods and manners in which it is practiced vary between cultures,
individuals, and socioeconomic classes. For example, although the
recommended time for initiation of complementary foods is six
months of age (World Health Assembly 2001), when breast milk
alone is insufficient for the infant, some caregivers may initiate
complementary feeding before this time for personal or cultural
reasons. Alternatively, some caregivers may give teas or sugary
drinks to infants based on personal reasons or the influence of fam-
ily members or peers (Black 2001). Therefore, although comple-
mentary feeding may be defined in different ways based on these
variances, for the purpose of this review we will adopt the WHO
2008 definition of complementary feeding stated above.
Most babies at the age of six months are developmentally prepared
for the consumption of other foods. As this period is usually char-
acterised by increases in the nutritional needs of the infants for
growth and physiological development, and as breast milk alone
or breast-milk substitute alone are insufficient for meeting these
requirements, complementary feeding is needed (World Health
Assembly 2001).
Complementary foods are, ”any food or liquids, whether manu-
factured or locally prepared, suitable as a complement to breast
milk or to a breast-milk substitute, fed to infants during the com-
plementary feeding period“ (WHO 2008, p v). This should not
include drinks and beverages that are low in nutrient content,
like coffee, teas, and sugary drinks like soda. Coffee and teas
also contain compounds that can inhibit the absorption of iron
(PAHO/WHO 2003). Proper complementary feeding is essential
for healthy growth, survival and the attainment of a child’s hu-
man potential (PAHO/WHO 2003). The introduction of com-
plementary foods should be timely and adequate in nutritional
content, tailored to meet the age-specific needs of the infant, and
should provide all the micronutrients and vitamins needed by in-
fants for adequate growth and cognitive development. In settings
where complementary foods lack basic micronutrients, there may
be a need for food fortification and micronutrient supplemen-
tation to boost the dietary content of these foods (Lutter 2003;
PAHO/WHO 2003). Vitamin supplements given to babies as part

of recommended public health interventions are not considered
part of complementary feeding.
The period starting from birth to two years of age has been identi-
fied as a critical period in the life of infants for the promotion of op-
timal growth, health and development (Shrimpton 2001; Victora
2008), and poor nutrition at this stage will result in malnutrition
in many infants (WHO 2008). Most incidents of stunting occur
in the first two years of life when there is increased demand for ad-
equate nutrition to fuel infant growth and physiological develop-
ment (Shrimpton 2001). Inappropriate complementary feeding
practices during this period, such as early onset of complementary
foods, inadequate nutritional content of complementary foods and
poor hygiene behaviours, have been identified as the leading causes
of undernutrition, growth faltering, diarrhoea, increased rate of in-
fections, vitamin-mineral deficiency, poor cognitive development
and increased mortality among children (Motarjemi 1993; WHO
2012a; WHO 2015a). Undernutrition results from poor dietary
intake and repeated infections and, “occurs when infants do not
eat (or absorb) enough nutrients to cover their needs for energy
and growth, or to maintain a healthy immune system” (Burgess
2012, p 1). An undernourished infant, ”can no longer maintain
natural bodily capacities, such as growth, resisting infections and
recovering from disease“ (UNICEF 2006, p 1). Undernutrition
can have far-reaching implications for the infant that can persist
throughout his or her lifespan. Stunting that occurs during the first
two to three years of a child’s life is irreversible (Martorell 1994;
Shrimpton 2001), and chances are high that a malnourished girl
child would give birth to a malnourished and low-birth-weight
infant (PAHO/WHO 2003). Malnutrition is responsible directly
or indirectly for over half of all childhood deaths globally (WHO
2012a), with 45% of childhood deaths associated with undernu-
trition. More than two-thirds of undernutrition-associated deaths
happen in the first year of life, and are usually correlated with
poor complementary feeding practices (WHO 2003). A number
of epidemiological studies have traced a nexus between poor com-
plementary feeding practices, malnutrition and stunting in young
children (Arimond 2004; Black 2008; Philips 2000; Shrimpton
2001). Black 2008 identifies suboptimum complementary feeding
to be a causal factor of stunting and states categorically that, ”even
with optimum breastfeeding children will become stunted if they
do not receive an adequate quantity and quality of complemen-
tary foods after 6 months of age“ (p 251). Also, many studies have
reported that the incidence of diarrhoeal disease is especially high
after complementary feeding is initiated due to bacterial contami-
nation (Black 1982; Henry 1990; Motarjemi 1993; Sheth 2006).
Bacterial contamination can result from complementary foods of
poor quality and improper food handling practices, which include
unhygienic preparation, storage and preservation of complemen-
tary foods Motarjemi 1993.
In 2016, about 155 million children under five years of age were
estimated to be stunted while 52 million children were estimated to
be wasted (WHO 2018). It is reported that two out of five children
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in low-income countries are stunted, ”while 50-70% of the burden
of diarrhoeal diseases, measles, malaria and lower respiratory tract
infections in childhood is attributable to undernutrition“ (WHO
2003, p v). Diarrhoeal disease, which is the second-leading cause
of death in children aged from birth to 59 months, accounts for
about 760,000 deaths in children under five years of age annually
(Fischer Walker 2012; Fischer Walker 2013; Kosek 2003; WHO
2013a).
A number of factors have been identified to influence complemen-
tary feeding practices. Studies conducted in Bangladesh (Kabir
2012), Ireland (Tarrant 2010), and Tanzania (Victor 2014), found
that the socioeconomic status of caregivers, maternal education
level and age, opinions of family and friends, traditional feeding
practices, influence of social network, father’s occupation, postna-
tal care, and lack of professional advice influence complementary
feeding practices. Some of the problems commonly associated with
complementary feeding include starting complementary feeding
too early, poor nutrient content of complementary foods, inade-
quate feed rations, insufficient breastfeeding, poor feeding prac-
tices, poor hygiene, and bacterial contamination of complemen-
tary foods and feeding utensils. Studies show that about 20% of
mothers in the USA and Ireland introduce solid foods to their in-
fants before four months of age (Fein 2008; Tarrant 2010). Recent
studies from Nepal (Khanal 2013) and Tanzania (Victor 2014)
report that an average of about 35% of complementary foods fed
to infants in both countries met the minimum requirement for
dietary diversity.
These variations or problems associated with complementary feed-
ing, and the need to make safe the period of complementary
feeding for the infant, necessitated the development of evidence-
informed guidelines for complementary feeding by the World
Health Organization (WHO) and appropriate indicators to eval-
uate the process of complementary feeding (PAHO/WHO 2003).
Caregivers need skilled support to provide adequate nutrition for
their infants (WHO 2015a), and educational interventions to im-
prove the timing and process of complementary feeding may be
believed to be helpful in ensuring safe complementary feeding for
infants. It is therefore necessary to evaluate the effects of educa-
tional interventions on the complementary feeding practices of
caregivers of children of complementary feeding age.

Description of the intervention

In this review, educational interventions refer to health education
interventions. Health education is defined by the WHO as, ”con-
sciously constructed opportunities for learning involving some
form of communication designed to improve health literacy, in-
cluding improving knowledge, and developing life skills, which are
conducive to individual and community health“ (WHO 1998, p
4). The Committee on Health Education and Promotion defines
health education as, ”any combination of planned learning expe-
riences based on sound theories that provide individuals, groups

and communities the opportunity to acquire information and the
skills needed to make quality health decisions“ (Gold 2002, p 3).
Health education interventions can be delivered to individuals or
groups, face to face or by telephone in communities, hospitals,
homes, schools, or organisations. They may be delivered by verbal,
written or audiovisual means such as printed materials, multimedia
(video messages, PowerPoint presentations), counselling sessions,
practical demonstrations, lectures, and role plays (Ciciriello 2013;
ILEP 1998; Nkhoma 2013). Within this review, we define edu-
cational interventions as consciously planned interventions that
seek to communicate information (verbal, written or audiovisual)
to individuals, groups or communities, with the aim of improv-
ing their knowledge and life skills to enable them to make qual-
ity health decisions. These interventions are usually consciously
planned and constructed based on sound theories.
Educational interventions are widely acknowledged as effective in
promoting public health strategy (Brunello 2012; Higgins 2008;
Shah 2009). They have been used to prevent diseases; help pa-
tients or their caregivers to effectively manage health conditions;
and improve or encourage adoption of healthy lifestyles, practices,
and behaviours in individuals and the community (Darity 1997;
Fredericks 2013; Hunter 2010; Ofotokun 2010; Saunders 1986).
Educational interventions for improving weaning practices pro-
vide information about proper weaning practices (proper timing
for initiation of complementary feeding; continuation of breast-
feeding after introduction of semisolid foods; hygiene; composi-
tion, amount, consistency, and frequency of complementary food;
and feeding of the infant during or after illness; to caregivers of
infants/children (PAHO/WHO 2003). (We define caregivers as
mothers, guardians or other family members responsible for car-
ing for and feeding the infant, and personnel charged with the
responsibility of looking after infants in childcare centres).
A number of studies suggest that educational interventions can be
used to improve complementary feeding practices (Monte 1997;
Roy 2007). Guldan 2000 and Kilaru 2005 reported that coun-
selling sessions on appropriate complementary feeding practices
improved outcomes such as growth of infants, infant feeding prac-
tices, and knowledge of mothers. Studies by Hotz 2005 and Saleem
2014 found that lectures or nutritional messages delivered to care-
givers of infants were effective in improving energy intake and
growth of infants. In Black 2001, an educational videotape in-
tervention integrated into home visits improved time of initiat-
ing complementary feeding among adolescent mothers, while in
Guldan 2000 and Yin 2009, lectures and counselling improved
nutritional knowledge of caregivers. Nutrition education through
focus group discussions have also been reported to be effective in
preventing malnutrition and growth faltering in children under
two years of age (Roy 2007).

How the intervention might work
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Educational interventions essentially seek to achieve change in
knowledge, attitudes, and behaviours by providing information,
opportunities, or both, for participants to acquire or improve the
skills required for the desired change. The scientific rigour and
potential effectiveness of health promotion interventions depend
on the availability of an evidence-informed theoretical framework
that can inform their design and implementation. Research sug-
gests that health promotion and public health interventions built
on social behavioural theories, such as the theory of planned be-
haviour, the health belief model, social cognitive theory, social eco-
logical model, amongst others, are likely to be more effective than
those that do not have strong theoretical foundations (Bluethmann
2017; Davis 2015; Glanz 2010; NCI 2005). This is more so if the
theoretical models used include appropriate explanatory as well as
action models, and provide a broad framework that addresses in-
terpersonal, organisational, and environmental factors that influ-
ence health behaviour and not just the individual (Glanz 2014).
According to McLeroy’s ecological model for health promotion,
health behaviour is said to be influenced by five major factors
or processes, namely intrapersonal, interpersonal, institutional (or
organisational), community, and public policy factors (McLeroy
1988). Institutional, community, and public policy factors to-
gether constitute environmental factors (WHO 2012b). Intraper-
sonal factors include the attitudes, beliefs, skills, self-efficacy and
self-concept of the individual. Interpersonal factors that influence
health behaviour comprise the formal and informal social net-
works and support systems of an individual such as family mem-
bers, peers or friends, or work group. Organisational or institu-
tional factors include social institutions or organisations that pro-
vide formal (and informal) rules and regulations for operation,
while community factors include social networks or norms (for-
mal and informal) among individuals, groups or organisations.
Public policy factors are local, state and federal laws and policies
that promote healthy behaviours.
Educational interventions, which are expected to be effective in
promoting health behaviours, must therefore seek to address not
only intrapersonal factors, such as knowledge, attitudes and be-
liefs of individuals, but must also take cognisance of interpersonal
and environmental factors. The way the intervention works can
be explained using the theory of planned behaviour, which states
that the likelihood that an individual will adopt a new behaviour
is determined by his or her ’intention’ to perform that behaviour,
which in turn is influenced by his or her attitude, subjective norms
and perceived behavioural controls (Ajzen 1991). Attitudes refer
to an individual’s positive or negative attitudes towards the desired
behaviour. Subjective norms are the social pressures the individ-
ual experiences to adopt or avoid the desired behaviour (that is,
how others view the behaviour). Perceived behavioural controls
are a person’s perception of their ability to perform a given be-
haviour. Interventions that seek to improve complementary feed-
ing practices are likely to focus on inducing and sustaining be-
haviour change that will minimise the risk of undernutrition and

diarrhoea, which have been identified as the key morbidity conse-
quences of poor complementary feeding practice. As a first step,
these interventions may involve interfacing with communities to
identify the common challenges associated with complementary
feeding, which may include understanding their perceptions and
constraints in adopting adequate complementary feeding practices
(USAID 2011). The outcome of this often reveals knowledge gaps
and deficiencies in practice, which are usually amenable to edu-
cational interventions specifically tailored to address the knowl-
edge gaps and complementary feeding problems that have been
identified (Gibbons 1984). The explanatory model would there-
fore be expected to explain the mechanisms and steps through
which known undesirable behaviours (inappropriate complemen-
tary feeding practices) cause undernutrition, diarrhoea and other
childhood problems, and also provide unambiguous information
on the benefits of appropriate complementary feeding practices,
which is expected to stimulate the adoption of appropriate com-
plementary feeding practices. On the other hand, the action model
would show how the proposed interventions would eliminate bar-
riers or induce positive actions that would reverse or prevent the
mechanisms that lead to diarrhoea or undernutrition during com-
plementary feeding. Critical appraisal of studies included in this
review will extract and report information on the use and appro-
priateness of theoretical models based on these basic constructs.
Educational interventions to improve complementary feeding
practices that provide knowledge alone, without addressing barri-
ers as a result of social norms and perceived behavioural controls,
may not be effective in improving complementary feeding prac-
tices. Interventions may therefore seek to address social norms,
such as cultural practices, which may pose as barriers to adopting
recommended complementary feeding practices, and to improve
self-efficacy of caregivers by boosting their confidence and improv-
ing their skills to take action and, if need be, change their physical
and social environments to aid behaviour change (USAID 2011).
In line with the theory of planned behaviour, a number of empirical
studies have shown that attitudes, normative influences, and per-
ceived behavioural controls influence breastfeeding and comple-
mentary feeding practices of caregivers (Hamilton 2011; Swanson
2005; Walingo 2014; Zhang 2009). The theory of planned be-
haviour agrees with McLeroy’s ecological model for health promo-
tion in that it proposes that the individual’s intention to perform
a health behaviour is determined by attitudes of the individual
(intrapersonal factors), social norms, and perceived behavioural
controls (interpersonal and environmental factors).
We have presented an example of a logic model or theory of change
in Figure 1, which illustrates educational interventions to improve
complementary feeding practice based on the health belief model.
The health belief model hypothesises that a person’s decision to
take a recommended health action is determined by their per-
ceived susceptibility to the health problem, perceived severity of
problem, perceived benefits of the health action, and perceived
barriers to adopting the recommended action, as well as cues to
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action and self-efficacy (Janz 1984; Rosenstock 1974). According
to this model, knowledge about dangers or benefits (or both) of
a health action (in this case proper complementary feeding prac-
tices), as well as self-efficacy, determine a person’s decision to take
the recommended action.

Figure 1. Theoretical model: educational interventions for improving complementary feeding

practicesFootnotesaGSM: global system for mobile communication.

Caregivers with improved knowledge, skills, and self-efficacy are
more likely to practice better hygiene in food preparation, as well
as ensure proper composition of complementary diets. Improved

complementary foods will lead to reduced incidence of undernu-
trition, diarrhoea, and growth faltering (Monte 1997; Shi 2011).
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Why it is important to do this review

The period of complementary feeding is a critical time of transition
in the life of an infant, and inappropriate complementary feeding
practices, with their associated adverse health consequences, re-
main a significant, global public health problem. A recent review
of the epidemiology of global nutrition identified poor comple-
mentary feeding practices as major contributors to undernutrition
and increased rates of infections in children under five years of
age, and has proposed improvement in complementary feeding
practices along with promotion of breastfeeding and micronutri-
ent supplementation as strategies for combating undernutrition
(Bhutta 2012). We can therefore expect that educational interven-
tions aimed at improving complementary feeding practices would
reduce the risk of malnutrition and food-borne infections, espe-
cially diarrhoeal diseases.
A number of reviews have been conducted to evaluate the effec-
tiveness of complementary feeding interventions, but none have
been conducted to evaluate the effectiveness of educational inter-
ventions in promoting appropriate or recommended complemen-
tary feeding practices. Dewey 2008 conducted a non-Cochrane
systematic review on ‘The efficacy and effectiveness of comple-
mentary feeding interventions in developing countries’. This study
did not focus on educational interventions, but looked broadly at
different types of complementary feeding strategies. In addition,
the authors only included studies conducted between 1996 and
2006 in the review, and they have not updated it to include studies
from 2007 to date. Imdad 2011 and Lassi 2013 conducted two
other non-Cochrane systematic reviews assessing the impact of
education and the provision of complementary feeding on growth
and morbidity in children. Although the studies included children
under two years of age, they were limited to low- and middle-
income countries and were not based strictly on randomised stud-
ies. Shi 2011 conducted a literature review on ‘Recent evidence of
the effectiveness of educational interventions for improving com-
plementary feeding practices in developing countries’ from 1998
onward. The systematic reviews listed above focused on growth
and morbidity (stunting), but did not assess the effects of these
interventions on behavioural outcomes and changes in knowledge
of infant caregivers.
This Cochrane Review aims to summarise evidence on the effec-
tiveness of educational interventions to improve complementary
feeding practices of caregivers of infants. We will not limit the re-
view to studies from low- and middle-income countries alone, but
will also include studies from high-income countries. In addition
to growth and morbidity outcomes, we will assess a number of
other key outcomes, including changes in complementary feeding
behaviour and knowledge of caregivers. This review will provide
useful information on which educational intervention approaches
are effective for promoting recommended complementary feeding
practices.

O B J E C T I V E S

To assess the effectiveness of educational interventions for improv-
ing the complementary feeding (weaning) practices of primary
caregivers of children of complementary feeding age, and related
health and growth outcomes in infants.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs), including clus-
ter-RCTs.

Types of participants

Study participants comprised caregivers of infants aged 4 to 24
months undergoing complementary feeding. Pregnant women
who were expected to give birth and commence complementary
feeding during the period of the study were also included.
Caregivers were defined as mothers, guardians, or other family
members responsible for caring for and feeding the infant.

Types of interventions

We included studies that compared:
1. educational intervention to no intervention or usual

practice (e.g. usual weaning or child care practice); and
2. educational interventions provided in conjunction with

another intervention (e.g. provision of complementary food), so
long as the educational intervention was only available in the
experimental group and the adjunctive intervention was available
to the control group.
We defined educational interventions as comprising one or more of
the following, delivered in any setting: multimedia, lectures, work-
shops, practical demonstrations, printed materials, skills training,
counselling, campaigns, or other instructional methods (written,
verbal, or audiovisual).

Types of outcome measures

Primary outcomes

1. Improved complementary feeding practices (measured as a
continuous outcome or dichotomous outcome), of the following:

i) age at introduction of complementary foods;
ii) duration of exclusive breastfeeding;

iii) adequacy of complementary foods (measured by
number of children fed with adequate amount and consistency
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of complementary foods, children fed with at least five different
classes of food, consisting mainly of protein, carbohydrate,
vegetable, fats and oils, fruits; vitamin supplementation (for
infant and mother); energy density of complementary foods; and
meal frequency (number of times children are fed in a day); or
based on the WHO minimum acceptable diet, minimum dietary
diversity, minimum meal frequency or as assessed by study
authors); and

iv) hygiene practices: safe preparation and storage of
complementary foods (measured by handwashing practices
(washing of caregiver’s and child’s hands with soap before
cooking, feeding, or eating); water sanitation practices; food
preparation and storage practices; serving foods immediately
after preparation; using clean utensils, plates, pots, etc. for
preparing or serving food and for feeding the child; and avoiding
the use of feeding bottles).

2. Adverse events (as defined by study authors). For example,
overburdening of personnel delivering the intervention who were
also responsible for other tasks in the health facility, stress on
caregivers.

Secondary outcomes

1. Growth (measured by weight, height/length, head
circumference, mid upper-arm circumference (MUAC), weight-
for-age (WAZ), height/length-for-age (H/LAZ), weight-for-
height/length (WH/LZ) z scores, etc.)

2. Incidence of malnutrition among participants (as defined
by WHO guidelines: WHO 2013b)

3. Morbidity (measured by episodes of diarrhoea)
4. Mortality (indicated by all-cause mortality, diarrhoea-

specific mortality, malnutrition-associated mortality)
5. Hospitalisation (indicated by the number hospitalised,

length or duration of hospital stay)
6. Change in knowledge (measured by a difference in the pre-

test (baseline) and post-test (postintervention) results in the
intervention and control arms)
We presented our primary outcomes in Summary of findings for
the main comparison, and our secondary outcomes in Summary
of findings 2.

Search methods for identification of studies

Electronic searches

In November 2017, we searched the following electronic databases
and trials registers from inception onwards. We did not limit our
searches by date, language or publication status. All of the search
strategies are reported in Appendix 1.

1. Cochrane Central Register of Controlled Trials
(CENTRAL; 2017, Issue 10) in the Cochrane Library, and

which includes the Cochrane Developmental, Psychosocial and
Learning Problems Specialised Register (searched 6 November
2017)

2. MEDLINE Ovid (1946 to October week 4 2017)
3. MEDLINE In-process and Other Non-indexed Citations

Ovid (3 November 2017)
4. MEDLINE Epub Ahead of Print Ovid (3 November 2017)
5. Embase Ovid (1974 to 2017 week 45)
6. CINAHL EBSCO (Cumulative Index to Nursing and

Allied Health Literature; 1937 to 6 November 2017)
7. Science Citation Index Web of Science: Clarivate Analytics

(SCI; 1970 to 6 November 2017)
8. Social Sciences Citation Index Web of Science: Clarivate

Analytics (SSCI; 1970 to 6 November 2017)
9. Conference Proceedings Citation Index - Science Web of

Science: Clarivate Analytics (CPCI-S; 1990 to 6 November
2017)
10. Conference Proceedings Citation Index - Social Science &
Humanities Web of Science: Clarivate Analytics (CPCI-SS&H;
1990 to 6 November 2017)
11. Cochrane Database of Systematic Reviews (CDSR; 2017, Issue
11) part of the Cochrane Library (searched 6 November 2017)
12. Database of Abstracts of Reviews of Effects (DARE; 2015,
Issue 2 of 4; final issue) part of the Cochrane Library (last
searched 1 July 2015)
13. LILACS (Latin American and Caribbean Health Science
Information database; lilacs.bvsalud.org/en; searched 7
November 2017)
14. ClinicalTrials.gov (clinicaltrials.gov; searched 7 November
2017)
15. WHO International Clinical Trials Registry Platform
(ICTRP; apps.who.int/trialsearch; searched 7 November 2017)

Searching other resources

We checked the reference lists of relevant studies and reviews iden-
tified by the electronic searches to identify any additional studies.
In addition, we contacted relevant individuals and organisations
for information about any ongoing or unpublished studies.

Data collection and analysis

Selection of studies

Two review authors (DA, MTC) independently screened titles and
abstracts for eligibility, and obtained the full reports of any po-
tentially relevant studies. The same review authors independently
applied the inclusion criteria to the full reports using an eligibility
form and scrutinised publications to ensure that we included each
study in the review only once. We also contacted study authors for
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clarification if eligibility was unclear, and resolved disagreements
through discussion with a third review author (EE or FO).
We listed studies that were excluded after their full-texts were
assessed and the reasons for their exclusion in Characteristics of
excluded studies tables.
We recorded our decisions in a PRISMA study flow diagram (
Moher 2009).

Data extraction and management

Two review authors (DA, MTC) independently extracted data
on the following, using a specifically developed and piloted data
extraction form.

1. General information about the study
2. Study characteristics, including study settings and

characteristics of the participants
3. Methods and quality of the study, including duration of the

study, study design, type of randomisation employed, inclusion
and exclusion criteria, details of the control and comparison
groups, description and number of participants, duration of
follow-up

4. Details of the intervention
5. How information was collected and outcome measures

assessed
6. Results

Both review authors (DA, MTC) compared the extracted data for
discrepancies and resolved any disagreements through discussion
with all review authors. Where information was unclear or data
were missing, we contacted the corresponding authors of identified
publications (see section on Dealing with missing data).
DA entered relevant data into Cochrane’s statistical software: Re-
view Manager 5 (RevMan 5) (Review Manager 2014).

Assessment of risk of bias in included studies

Using the Cochrane ’Risk of bias’ tool (Higgins 2017, Section
8.5, Table 8.5a), two review authors (DA, MC) independently
assessed the risks of bias of each included study across the domains
described below.

Sequence generation

Description: we examined the method used to generate the al-
location sequence in sufficient detail to assess whether it would
produce comparable groups.
Review authors’ judgement: what is the risk of selection bias due
to inadequate generation of a randomised sequence?

Allocation concealment

Description: we described the method used to conceal the alloca-
tion sequence in sufficient detail in order to assess whether inter-

vention allocation schedules could have been foreseen in advance
of, or during, recruitment.
Review authors’ judgement: what is the risk of selection bias due
to inadequate concealment of allocations prior to assignments?

Blinding of participants and personnel

Description: we examined the measures used, if any, to blind study
participants and personnel from knowledge of which intervention
a participant received and any information as to whether the in-
tended blinding was effective.
Review authors’ judgement: what is the risk of performance bias
due to knowledge of the allocated interventions by participants
and personnel during the study?

Blinding of outcome assessment

Description: we examined the measures used, if any, to blind out-
come assessors from knowledge of which intervention a partic-
ipant received and any information as to whether the intended
blinding was effective.
Review authors’ judgement: what is the risk of detection bias due
to knowledge of the allocated interventions by outcome assessors?

Incomplete outcome data

Description: we examined the completeness of outcome data for
each main outcome, including attrition and exclusions from the
analysis, and if attrition and exclusions were reported. We also
examined if the reasons for the attrition and exclusion, numbers
in each intervention and control group, and any re-inclusions in
the analyses performed by the review authors were reported.
Review authors’ judgement: what is the risk of attrition bias due
to the amount, nature and handling of incomplete outcome data?

Selective outcome reporting

Description: we assessed how the study authors examined the pos-
sibility of selective outcome reporting and their findings.
Review authors’ judgement: what is the risk of reporting bias due
to selective outcome reporting?

Other bias

Description: we examined other sources of bias not covered by the
’Risk of bias’ tool.
Review authors’ judgement: what is the risk of bias due to issues
not addressed in the other domains of the ’Risk of bias’ tool?
We assigned ratings of low, high, or unclear risk of bias to each of
the domains for each included study and recorded these ratings in
the ’Risk of bias’ tables (beneath the Characteristics of included
studies tables). We assigned a low risk of bias to studies that pro-
vided adequate information to ascertain that the investigators used
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the appropriate methods to successfully reduce bias. We assigned
a high risk of bias to studies that provided adequate information
to ascertain that investigators did not use appropriate methods to
reduce bias, and we assigned an unclear risk of bias to studies that
did not provide adequate information to ascertain whether or not
investigators used the appropriate methods to reduce bias (Higgins
2017, Section 8.5, Table 8.5d). We resolved any differences by
discussion with all review authors.
We presented our judgements about each ’Risk of bias’ item as
percentages across all included studies (Figure 2), and summarised
our assessment in a ’Risk of bias’ summary graph (Figure 3).

Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies
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Figure 3. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study
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Measures of treatment effect

Dichotomous outcomes

We calculated risk ratios (RR) and 95% confidence intervals (CIs)
for dichotomous outcomes, such as adequate hygiene (handwash-
ing).

Continuous outcomes

We calculated mean differences (MD) and 95% CIs for continuous
data measured using the same scale (e.g. kilograms (kg)). We did
not calculate a standardised mean difference since outcomes were
reported using the same scale.
See Arikpo 2015 and Table 1.

Unit of analysis issues

Multiple intervention groups

For studies with two or more intervention arms, we included only
the intervention arm of interest (the arm that received educational
interventions alone or educational interventions provided in con-
junction with another intervention, so long as the educational in-
tervention was only available in the experimental group and the
adjunctive intervention was available to the control group) and
the control arm.

Cluster-randomised studies

For appropriately analysed studies, where the analysis was adjusted
for clustering, we extracted data for the estimates of treatment ef-
fect, as reported by the study authors, to use directly in the meta-
analysis. However, for the majority of studies that reported results
at the individual level without explicitly accounting for cluster-
ing, we followed the guidance on inflating the standard error for
incorporating cluster-randomised studies in meta-analyses, as re-
ported in the Cochrane Handbook for Systematic Reviews of Inter-
ventions (Higgins 2011, Section 16.3). In order to calculate the
design effect, we used the original randomised sample at base-
line for both dichotomous and continuous outcomes. Where the
study investigators did not report the intra-cluster correlation co-
efficient (ICC), number of clusters, or mean cluster size, we con-
tacted them in the first instance to request the additional informa-
tion. If the ICC was not available, we used estimates from similar
studies included in the review or appropriate external studies. We
considered sensitivity analyses for a range of ICCs (see Sensitivity

analysis section). If information on cluster size was unavailable,
we excluded the study from the meta-analysis.

Dealing with missing data

We contacted the contact authors of included studies to retrieve
missing data needed for analysis up to three times, and included
the data in the analyses. We describe the attrition for each study
in the Characteristics of included studies and ’Risk of bias’ tables.
We included dichotomous outcomes in the main analysis on an
intent-to-treat basis, where we assumed missing participants did
not experience the event. However, we examine this assumption
in a best-worse case sensitivity analysis (see Sensitivity analysis
section). For continuous outcomes we analysed data for completers
only.

Assessment of heterogeneity

We assessed clinical and methodological heterogeneity by exam-
ining study characteristics such as design; setting; participant; in-
tervention; follow-up; outcome measures; method of randomisa-
tion; sequence generation; allocation concealment; and blinding
of outcome assessors, interventions, or outcome measures. The
similarities and differences between included studies in terms of
these study characteristics are discussed in the Results section. Due
to concerns regarding the low power of the Chi2 test, we also re-
port the Tau2 and I2 statistics in the main text. Tau2 provides an
estimate of the between-study variance in a random effects meta-
analysis. I2 describes the proportion of variation in the estimates
of intervention effect that is attributable to heterogeneity, rather
than sampling error (Higgins 2003). We had planned to use the
guideline ranges reported in the Cochrane Handbook for System-
atic Reviews of Interventions for the interpretation of the I2 (Deeks
2017), where a I2 value of 0% to 40% may indicate non-important
heterogeneity, 30% to 60% may indicate moderate heterogene-
ity, 50% to 90% may indicate substantial heterogeneity, and 75%
to 100% may indicate considerable heterogeneity (Section 9.5.2).
However, having too few studies in a meta-analysis can present
challenges for the estimation of heterogeneity, which may not be
reliable when only two or three studies are available. As such, we
did not apply the I2 ranges as specified in the protocol (Arikpo
2015). Where heterogeneity was observed (e.g. I2 greater than
50%, with consideration of the direction of effects and strength
of evidence for heterogeneity (P value)), we had also planned to
conduct a subgroup analysis to investigate possible explanations
(see Subgroup analysis and investigation of heterogeneity section).
However, as few studies were available for meta-analysis, we report
subgroup analyses for illustrative purposes only.
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Assessment of reporting biases

We were unable to assess reporting bias using a funnel plot analysis
as planned, due to the insufficient numbers of studies included
in each category of the meta-analyses. Our strategy for assessing
reporting biases in future updates of this review is documented in
our protocol (Arikpo 2015) and also presented in Table 1.

Data synthesis

We performed a meta-analysis to obtain the overall estimate of
the effect of educational interventions when more than one study
was sufficiently comparable in terms of methodology, population
and outcomes. We compared the information extracted for each
study in the Characteristics of included studies tables to determine
whether the quantitative combination of studies was appropriate.
Where data were from individually-randomised, parallel-group
studies, we conducted the meta-analysis using RevMan 5 (Review
Manager 2014), employing the random-effects model, since we
had anticipated the possibility of substantial clinical heterogene-
ity, given the nature of educational interventions. We used the
Mantel-Haenszel method for dichotomous outcomes, and the in-
verse variance method for continuous outcomes. However, where
we needed to account for clustering in studies (Unit of analysis
issues), we followed the guidance in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011, section 16.3.6),
and combined studies using the generic inverse variance approach
in RevMan 5 (Review Manager 2014).
We provided a narrative summary for outcomes where a meta-
analysis was not feasible. This was for two reasons:

1. either insufficient statistics were reported/provided by an
individual study to enable a calculation of an effect estimate; or

2. the study-reported outcome was incompatible with the
others in the meta-analysis.
In both cases, we report the fullest information possible as ex-
tracted from the individual study report, that is, where an effect
estimate was not provided or was possible to calculate, we state
this in the text. We also clearly annotate extracted metrics as ’study
author-reported’.

Asessment of the quality of evidence

Using the GRADE approach, we assessed the quality of evidence
for each outcome pooled in the meta-analysis, according to the
presence of the following five factors: risk of bias, consistency, di-
rectness, precision, and publication bias (Guyatt 2008). We ex-
ported data from RevMan 5 (Review Manager 2014) to GRADE-
profiler GDT (GRADEpro GDT 2015) to produce ’Summary
of findings’ tables for the comparisons: educational intervention
versus no educational intervention for improving complementary
feeding practices and educational intervention versus no educa-
tional intervention for improving complementary feeding prac-

tices: growth outcomes. We included the following outcomes in
these tables.
Summary of findings for the main comparison: Improved com-
plementary feeding practices

1. Age at introduction of complementary food
2. Duration of exclusive breastfeeding
3. Hygiene practices

Summary of findings 2: growth outcomes
1. Weight at 6 month
2. Weight at 12 months
3. Height/length at 6 months
4. Height/length at 12 months
5. Nutritional status: stunting
6. Nutritional status: wasting
7. Nutritional status: underweight

Subgroup analysis and investigation of heterogeneity

We conducted the following subgroup analysis for the study set-
ting.

1. Setting: community-based studies and facility-based studies
There were insufficient studies to perform a subgroup analysis for
educational intervention delivery strategy. We were also unable
to conduct subgroup analyses for educational intervention focus/
message because the intervention focus/messages of the studies
overlapped with the different aspects of complementary feeding.
These analyses have been archived for use in future updates of this
review (see Arikpo 2015; Table 1).

Sensitivity analysis

Due to the limited number of studies we were able to include
in our meta-analyses, we did not conduct the planned sensitivity
analyses to detect the effect of excluding studies with missing data,
unpublished studies, and studies with high risk of bias (judged
using Cochrane’s tool for assessing risk of bias; Higgins 2017) on
the overall results of the meta-analysis. These have been archived
for use in future updates of this review (see Arikpo 2015; Table 1).
We conducted sensitivity analyses for the primary outcomes only,
to investigate the impact of assuming an alternative ICC on the
summary effect estimates.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of studies awaiting classification; and
Characteristics of ongoing studies.
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Results of the search

The search strategy identified 11,079 records while our search of
other sources yielded 11 records for possible inclusion. We identi-
fied 10,880 records for further consideration after removing 210
duplicates. After screening titles and available abstracts, we ex-
cluded 10,766 records and assessed 114 full-text reports for eligi-
bility. Three of these full-text reports were published in other lan-
guages (Koehler 2007; Vitolo 2005; Yin 2009), and were translated
to English for data extraction. We included 23 studies from 35
reports, excluded 51 studies from 57 full-text reports with reasons
(Excluded studies), categorised 10 other studies (from 12 reports)
as awaiting classification because we were unable to obtain their
full-text reports, and identified 10 ongoing studies. See Figure 4.
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Figure 4. Study flow diagram
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Included studies

Details of the 23 included studies are summarised in the
Characteristics of included studies tables.

Design

Of the 23 studies that met the inclusion criteria, 13 were cluster-
RCTs (Aboud 2008; Aboud 2009; Aboud 2011; Bhandari 2004;
Campbell 2013; Kang 2017; Penny 2005; Reinbott 2016; Saleem
2014; Schroeder 2015; Shi 2010; Tariku 2015; Vazir 2013), while
10 were individually randomised (Bhandari 2001; Daniels 2012;
de Oliveira 2012; Edward 2013; Koehler 2007; Negash 2014;
Olaya 2013; Vitolo 2005; Wen 2011; Yin 2009).
Ten of the cluster-RCTs reported using appropriate statistical ap-
proaches to allow for clustering in the analysis (Aboud 2008;
Aboud 2009; Aboud 2011; Bhandari 2004; Campbell 2013; Kang
2017; Reinbott 2016; Saleem 2014; Tariku 2015; Vazir 2013).
However, not all outcomes from these studies were reported as
having allowed for the effect of clustering. One study did not ap-
pear to have adjusted for clustering (Schroeder 2015). One study
reported that they omitted the ICC in the final analyses as it did
not impact on results (Shi 2010), while another study stated that
the outcomes were reported at an individual level and not at the
cluster level (Penny 2005). In order to include these three stud-
ies in our analyses (Schroeder 2015; Shi 2010; Penny 2005), we
calculated effective sample sizes and inflated the standard errors
in accordance with the approximate approach outlined in section
16.3.4 of the Cochrane Handbook for Systematic Reviews of Inter-
ventions (Higgins 2011).

Settings

Five studies were conducted in high-income countries: Australia
(Campbell 2013; Daniels 2012; Wen 2011), Germany (Koehler
2007) and the USA (Schroeder 2015). Six studies were con-
ducted in upper-middle-income countries: Brazil (de Oliveira
2012; Vitolo 2005), China (Shi 2010; Yin 2009), Colombia
(Olaya 2013), and Peru (Penny 2005). Eight studies were con-
ducted in lower-middle-income countries: Bangladesh (Aboud
2008; Aboud 2009; Aboud 2011), Cambodia (Reinbott 2016),
India (Bhandari 2001; Bhandari 2004; Vazir 2013), and Pakistan
(Saleem 2014). Three studies were conducted in a low-income
country: Ethiopia (Kang 2017; Negash 2014; Tariku 2015). The
location of one study was not explicitly stated in the study report
(Edward 2013).
Of these studies, 19 were community-based (Aboud 2008; Aboud
2009; Aboud 2011; Bhandari 2001; Bhandari 2004; Campbell
2013; Daniels 2012; de Oliveira 2012; Edward 2013; Kang 2017;

Negash 2014; Reinbott 2016; Saleem 2014; Shi 2010; Tariku
2015; Vazir 2013; Vitolo 2005; Wen 2011; Yin 2009), while four
studies were facility-based (Koehler 2007; Olaya 2013; Penny
2005; Schroeder 2015).
Eight studies were conducted in urban settings (Daniels 2012;
de Oliveira 2012; Edward 2013; Koehler 2007; Olaya 2013;
Schroeder 2015; Vitolo 2005; Wen 2011), two in peri-urban set-
tings (Penny 2005; Saleem 2014), one in an urban slum (Bhandari
2001), one in local government areas (Campbell 2013), and 11 in
rural settings (Aboud 2008; Aboud 2009; Aboud 2011; Bhandari
2004; Kang 2017; Negash 2014; Reinbott 2016; Shi 2010; Tariku
2015; Vazir 2013; Yin 2009).

Participants

Twenty-three studies, including 11,170 caregiver-child pairs met
the inclusion criteria (Criteria for considering studies for this
review). Nineteen studies included mother/caregiver-child pairs,
three studies enrolled pregnant women (Edward 2013; Penny
2005; Vazir 2013), and one study enrolled first-time mothers (Wen
2011). The range of the sample size was 85 to 2064 caregivers,
while that of the cluster size was 4 to 60 clusters.
All outcomes were assessed in children except for adverse events,
which were assessed in both children and caregivers, and knowl-
edge outcomes, which were assessed in caregivers. The ages of the
children ranged from birth to 24 months with 10 studies includ-
ing newborn infants.

Interventions

See Table 2 and Table 3 for details of the educational interventions.
Five studies had multiple intervention arms. Aboud 2011 was a
three-arm study in which intervention group one received six-
weekly sessions on responsive parenting (feeding and stimulation)
in addition to the regular programme, intervention group two re-
ceived six-weekly sessions on responsive parenting (feeding and
stimulation) in addition to the regular programme and six months
of a food powder fortified with minerals and vitamins, and the
control group continued with the regular programme (standard
care). We considered group one (weekly sessions on responsive
feeding and parenting) versus standard care in this review. Vazir
2013 was also a three-arm study where intervention group one
(complementary feeding group) received the WHO recommen-
dations on breastfeeding and complementary foods in addition to
routine integrated child development services, intervention group
two (responsive complementary feeding and play group) received
the same intervention as the complementary feeding group plus
skills for responsive feeding and psychosocial stimulation, and the
control group received the routine Integrated Child Development
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Services (ICDS) - standard care. In this review we considered
group one versus standard care only. Bhandari 2001 was a four-
arm study where intervention group one received a milk-based ce-
real and nutritional counselling, intervention group two received
monthly nutritional counselling alone, intervention group three
was the visitation group which received home visits for morbidity
assessment only (used as the control group in the study), while
the no-intervention group were contacted at three time points for
anthropometric measurements and dietary assessment. We con-
sidered intervention group two versus intervention group three
for morbidity outcomes and intervention group two versus the
control group for growth and dietary outcomes. Koehler 2007
was also a four-arm study and had three intervention arms and
one control arm. All of the intervention arms received nutritional
counselling via telephone but the interventions were slightly var-
ied among the intervention groups. Intervention group one re-
ceived the intervention by means of a telephone hotline, which
was accessible for two hours each, three times per week. Interven-
tion group two received, ”additional written information on the
dietary schedule distributed in 3 parts, each dealing with the diet
in the coming period“ (p 107). Intervention group three received
additional personal telephone counselling while the control group
received no intervention. Tariku 2015 also had two intervention
arms with one of the arms receiving educational interventions in
line with the constructs of the health belief model, while the other
group received educational intervention via the traditional (di-
dactic) method. The control group was without intervention. We
discussed the results of Koehler 2007 and Tariku 2015 narratively
since all of the intervention arms received educational interven-
tions. Details of these interventions are reported in Table 4.
All other studies were two-arm studies with the intervention arms
receiving educational interventions or nutritional counselling and
the control groups receiving routine services (usual care) or no
intervention or an agriculture intervention. The control group
intervention was not described in detail in two studies (de Oliveira
2012; Penny 2005).
In the study by Reinbott 2016, the intervention group received
nutrition education plus agriculture intervention, while the con-
trol group received agriculture intervention alone.
One study stratified the participating mothers into two groups,
namely co-habiting with the grandmother and not co-habiting
with the grandmother, before randomising into intervention or
control arms (de Oliveira 2012).
The educational interventions’ promotion activities included:
group education or counselling sessions, demonstration or prac-
tical sessions and role plays (Aboud 2008; Aboud 2009); sto-
ries (Aboud 2008; Aboud 2009); use of posters (Aboud 2009;
Bhandari 2004; Negash 2014; Reinbott 2016); flip charts (de
Oliveira 2012; Penny 2005; Vazir 2013); work books (Daniels
2012); booklets and picture books (Aboud 2008; Aboud 2009;
Bhandari 2004; de Oliveira 2012; Saleem 2014; Shi 2010; Vazir
2013; Vitolo 2005); flyers and leaflets (Olaya 2013; Penny 2005);

brochures and post cards (Schroeder 2015); peer support (Aboud
2011; Campbell 2013); women’s group meetings (Bhandari 2004);
sharing meetings (Reinbott 2016); village rallies (Bhandari 2004);
feeding recommendation cards (Bhandari 2004); video tapes
(Campbell 2013; Edward 2013); telephone counselling (Edward
2013; Koehler 2007; Schroeder 2015); text messaging and mail
outs (Campbell 2013). With the exception of two studies (Wen
2011; Yin 2009), all of the included studies used multiple promo-
tion activities.
Intervention messages were centred on the appropriate time to
introduce complementary foods; specific foods to be offered or
avoided and how to offer them; meal frequencies; amounts of
complementary foods to be fed to infants at different ages while
continuing breastfeeding; offering a variety of foods from different
food groups; family nutrition; health seeking; child nutrition dur-
ing illness; hand washing at critical points; reading infant’s signals
by watching, listening and interpreting them, and being respon-
sive to infant cues; and using or enriching locally available foods
for complementary feeding.
The common sources of intervention information included mes-
sages developed by the implementing organization or researchers
(Aboud 2008; Aboud 2009; Aboud 2011; Olaya 2013; Penny
2005), WHO/UNICEF (Saleem 2014), Dietary Schedule for
the First Year of Life recommended by the Nutrition Commit-
tee of the German Pediatric Society (Koehler 2007), the Alive
and Thrive programme (Negash 2014), Modules of Growing
Leaps and Bounds (Schroeder 2015), Ten Steps to Healthy Feed-
ing (Vitolo 2005), National Nutrition Programme and UNICEF
in Cambodia (Reinbott 2016), and the Integrated Management
of Childhood Illnesses training manual on nutrition counselling
(Bhandari 2004).
Seven studies’ reports stated explicitly that their respective stud-
ies were theory based. The theories deployed in these studies in-
cluded social cognitive learning theory (Aboud 2008; Aboud 2009;
Aboud 2011; Campbell 2013), the health belief model (Tariku
2015), the positive deviance approach (Kang 2017), and the cog-
nitive behavioural approach (Daniels 2012). Other study reports
did not specify whether or not they were theory-based.

Comparators

The control arms in all of the included studies did not receive the
educational intervention but rather continued with the routine
care or regular programme or an agriculture intervention (one
study, Reinbott 2016). This was also applicable to studies with
more than one intervention arm.

Duration of the intervention

The duration of the interventions ranged from four to nine
months (Aboud 2008; Aboud 2009; Bhandari 2001; Edward
2013; Negash 2014; Saleem 2014; Tariku 2015; Yin 2009), 10 to
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20 months (Bhandari 2004; Campbell 2013; Kang 2017; Koehler
2007; Vazir 2013), two years (Penny 2005; Reinbott 2016), and
eight years and four years respectively (Vitolo 2005; Wen 2011). It
was unclear in six studies (Aboud 2011; Daniels 2012; de Oliveira
2012; Olaya 2013; Schroeder 2015; Shi 2010).

Outcomes and method of assessment

Outcomes commonly reported across the studies include the fol-
lowing.

Primary outcomes

1. Age at introduction of complementary foods: seven studies
reported this outcome (Daniels 2012; de Oliveira 2012; Edward
2013; Reinbott 2016; Schroeder 2015; Vitolo 2005; Wen 2011).
This outcome was assessed by information provided by the
mothers/caregivers (self-report) during home or hospital visits.

2. Duration of exclusive breastfeeding: four studies reported
this outcome (de Oliveira 2012; Penny 2005; Vitolo 2005; Wen
2011). This outcome was assessed by information provided by
caregivers (self-report) during home or hospital visits.

3. Adequacy of complementary foods: 17 studies reported this
outcome (Aboud 2008; Aboud 2009; Aboud 2011; Bhandari
2001; Bhandari 2004; Campbell 2013; Daniels 2012; Koehler
2007; Negash 2014; Olaya 2013; Penny 2005; Reinbott 2016;
Schroeder 2015; Shi 2010; Tariku 2015; Vazir 2013; Vitolo
2005). This outcome was assessed by information on the types of
foods fed to infants, mouthfuls consumed, energy intakes, diet
scores, consistency of foods fed to infants, and dietary diversity.
This information was usually provided by caregivers (self-report)
during home or hospital visits, dietary recalls, or records based
on the observations of research assistants or field workers.

4. Hygiene practices: six studies reported this outcome
(Aboud 2009; Aboud 2011; Bhandari 2004; Negash 2014; Shi
2010, Tariku 2015). This outcome was assessed by information
provided by caregivers (self-report) during home or hospital
visits, and observations by research assistants or field workers
during home visits.

Secondary outcomes

1. Growth: 12 studies reported this outcome (Aboud 2008;
Aboud 2009; Bhandari 2001; Bhandari 2004; Campbell 2013;
Daniels 2012; Olaya 2013; Penny 2005; Saleem 2014; Schroeder
2015; Vazir 2013; Vitolo 2005). This outcome was commonly
assessed by anthropometric measurements during home or clinic
visits.

2. Diarrhoea: four studies reported this outcome (Bhandari
2001; Bhandari 2004; Reinbott 2016; Vitolo 2005). This
outcome was assessed by information provided by mothers/
caregivers (self-report) during home or hospital visits.

3. Hospitalisation: one study reported this outcome (Vitolo
2005). This outcome was assessed by information by provided
by mothers/caregivers (self-report) during home visits and
medical/hospital records.

4. Knowledge: seven studies reported this outcome (Aboud
2008; Aboud 2009; Aboud 2011; Negash 2014; Penny 2005;
Vazir 2013; Yin 2009). This outcome was assessed by messages
recalled by caregivers, change in knowledge scores, and change in
knowledge, attitude and practice scores.
In general, outcomes were commonly assessed across the studies
via information provided by caregivers (self-report) and observa-
tions by research assistants or field workers during home or hospi-
tal visits. Data collection methods included: records taken during
home visits; use of questionnaires; structured face-to-face inter-
views during home or hospital visits; data retrieval from medical
or hospital records; dietary recalls; anthropometric measurements
during home or clinic visits; and observations by research assis-
tants or field workers.
Anthropometric measurements were usually carried out by trained
data collectors or by clinic or hospital staff. In addition to these
methods, some studies also used telephone calls and standard-
ised telephone interviews to collect data on outcomes of interest
(Campbell 2013; de Oliveira 2012; Koehler 2007; Wen 2011).

Excluded studies

We excluded 51 studies (from 57 reports) after assessing the full-
text reports. These studies were mainly excluded on the basis of
having an ineligible population, intervention or design. The ex-
cluded studies and the reasons for their exclusion are found in the
Characteristics of excluded studies.

Studies awaiting classification

We grouped 10 studies as awaiting classification because we were
unable to obtain their full-text reports (Dunlevy 2010; Dunlvey
2012; Guan 2016; Jordan 2015; Palacios 2017; Paul 2011; Rabadi
2013; Savage 2010; Shafique 2013; Toure 2016). From their ab-
stracts, the studies included mothers of infants from birth to two
months of age; mother-infant dyads; full-term, low birth-weight
infants; and rural women who were pregnant or had a child un-
der two years of age. Common interventions included nutrition
education, nutrition, health and hygiene education, soothe and
sleep interventions, messages for improving feeding practices de-
livered via short mobile messages (SMS), and infant weaning talks.
Some of these interventions were delivered with additional inter-
ventions such as agricultural interventions, home gardening, pro-
vision of hand sanitisers, provision of micronutrient powders and
gender sensitisation. Details of these studies can be found in the
Characteristics of studies awaiting classification tables.
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Ongoing studies

We identified 10 ongoing studies that are likely to meet our inclu-
sion criteria (Campbell 2016; Cloutier 2015; Helle 2017; Hernes
2013; Horodynski 2011; Horodynski 2015; Kimani-Murage
2013; Kulwa 2014; SHINE Team 2015; Wasser 2015). These
studies were either cluster-RCTs or RCTs. Some of these studies
included first-time parents of infants less than two years of age or
infants less than two years of age and their mothers or caregivers,
while others included pregnant women in their last trimester. The
common interventions in these studies included educational inter-
ventions delivered via web-based materials, written sources, tele-
phone contacts, face-to-face sessions, home visits, skill-set training,
personalised home-based counselling, cooking courses, etc. The
interventions were delivered by dieticians or community health
workers. All the control arms received usual care except one study
that had an attention control that received safety education. De-
tails of these studies can be found in the Characteristics of ongoing
studies tables.

Risk of bias in included studies

See Figure 2 and Figure 3 for a summary of the ’Risk of bias’
assessment of all included studies.

Allocation

Random sequence generation

Community-based studies

Twelve of the 19 community-based studies used appropriate
methods to generate the random sequence (Aboud 2008; Aboud
2009; Bhandari 2004; Daniels 2012; Edward 2013; Kang 2017;
Reinbott 2016; Saleem 2014; Shi 2010; Tariku 2015; Vazir 2013;
Wen 2011). The method of random sequence generation was un-
clear in seven studies (Aboud 2011; Bhandari 2001; Campbell
2013; de Oliveira 2012; Negash 2014; Vitolo 2005; Yin 2009).

Facility-based studies

Three of the four facility-based studies used appropriate methods
to generate the random sequence (Koehler 2007; Olaya 2013;
Penny 2005), while the remaining study was unclear (Schroeder
2015).

Allocation concealment

Community-based studies

The allocation sequence was adequately concealed in five studies
(Bhandari 2004; Campbell 2013; Daniels 2012; Edward 2013;
Wen 2011), but was unclear in 14 studies (Aboud 2008; Aboud
2009; Aboud 2011; Bhandari 2001; de Oliveira 2012; Kang 2017;
Negash 2014; Reinbott 2016; Saleem 2014; Shi 2010; Tariku
2015; Vazir 2013; Vitolo 2005; Yin 2009).

Facility-based studies

The allocation sequence was adequately concealed in one study
(Olaya 2013) but unclear in three studies (Koehler 2007; Penny
2005; Schroeder 2015).

Blinding

Blinding of participants and personnel (performance bias)

Community-based studies

Blinding of participants and personnel was unclear in 13 of the 19
community-based studies (Aboud 2011; Bhandari 2001; Bhandari
2004; Daniels 2012; de Oliveira 2012; Edward 2013; Negash
2014; Reinbott 2016; Saleem 2014; Tariku 2015; Vazir 2013;
Wen 2011; Yin 2009), and judged to be at high risk of bias in six
studies (Aboud 2008; Aboud 2009; Campbell 2013; Kang 2017;
Shi 2010; Vitolo 2005).

Facility-based studies

All of the four included facility-based studies were unclear on
blinding of participants and personnel (Koehler 2007; Olaya
2013; Penny 2005; Schroeder 2015).

Blinding of outcome assessment (detection bias)

Community-based studies

We assessed eight of the 19 community-based studies as having low
risk of detection bias (Aboud 2008; Aboud 2009; Campbell 2013;
Daniels 2012; de Oliveira 2012; Reinbott 2016; Vazir 2013; Wen
2011), while blinding of outcome assessment was unclear in eight
studies (Aboud 2011; Bhandari 2001; Bhandari 2004; Edward
2013; Negash 2014; Saleem 2014; Tariku 2015; Yin 2009). We
considered three studies to be at high risk of detection bias (Kang
2017; Shi 2010; Vitolo 2005).
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Facility-based studies

Blinding of outcome assessors was unclear in two of the four facil-
ity-based studies (Koehler 2007; Schroeder 2015) and judged to
be at high risk of bias in the other two studies (Olaya 2013; Penny
2005).

Incomplete outcome data

Community-based studies

We assessed 11 studies as having low attrition bias because they
met at least one of the following criteria: the losses were similar
across intervention and control groups; study authors accounted
for losses to follow-up and also used appropriate statistical anal-
ysis methods to make up for the losses to follow-up (Aboud
2008; Aboud 2009; Aboud 2011; Bhandari 2004; Campbell 2013;
Daniels 2012; de Oliveira 2012; Edward 2013; Shi 2010; Tariku
2015; Wen 2011). In four studies the risk of attrition bias was
unclear (Reinbott 2016; Saleem 2014; Vitolo 2005; Yin 2009).
We assessed four studies at high risk of attrition bias (Bhandari
2001; Kang 2017; Negash 2014; Vazir 2013). In Bhandari 2001
and Vazir 2013 the attrition rates were reported to be 12% and
15% respectively, although the reasons for attrition were provided
for all participants in both studies, while the attrition rates in Kang
2017 and Negash 2014 were about 18% and 20%.

Facility-based studies

We assessed two studies at low risk of bias as the losses were bal-
anced across groups, study authors accounted for losses to follow-
up and also used appropriate statistical analysis methods to make
up for the losses to follow-up (Olaya 2013; Penny 2005). We rated
one study at unclear risk of bias as there was no information on
total number of participants lost to follow-up (Koehler 2007).
We rated one study at high risk of bias as the attrition rate was
high (21%) and no reason was given for the losses to follow-up
(Schroeder 2015).

Selective reporting

Community-based studies

We assessed one study as having low risk of reporting bias
(Campbell 2013). The study protocol was available for assessment
and study authors reported on all outcomes listed in the Methods
section of the study reports. We assessed 16 other studies as having
unclear risk of reporting bias in this domain because the study
protocols were not available for assessment (Aboud 2008; Aboud
2009; Aboud 2011; Bhandari 2001; Bhandari 2004; Daniels 2012;
de Oliveira 2012; Edward 2013; Kang 2017; Reinbott 2016;

Saleem 2014; Shi 2010; Vazir 2013; Vitolo 2005; Wen 2011; Yin
2009), and one of which, Yin 2009, was originally published in
Chinese and we were limited by the translated study. We assessed
two studies as having high risk of reporting bias (Negash 2014;
Tariku 2015). Negash 2014 did not report the results of the an-
thropometric measurements although the authors reported that
the measurements were taken, while Tariku 2015 did not clearly
present data for some outcomes.

Facility-based studies

We assessed the four facility-based studies as having unclear risk of
reporting bias (Koehler 2007; Olaya 2013; Penny 2005; Schroeder
2015). The studies reported on all outcomes listed in the Methods
section of the study reports but study protocols were unavailable
for assessment.

Other potential sources of bias

Community-based studies

We assessed 12 studies at low risk of other biases (Aboud 2008;
Aboud 2009; Aboud 2011; Bhandari 2001; Bhandari 2004;
Daniels 2012; de Oliveira 2012; Edward 2013; Negash 2014;
Saleem 2014; Tariku 2015; Vazir 2013). We assessed four studies
at unclear risk of other biases (Campbell 2013; Shi 2010; Wen
2011; Yin 2009), two of which reported baseline imbalances (Shi
2010; Wen 2011). We were unable to assess Yin 2009 since it was
originally published in Chinese and we were limited by the trans-
lated study report. We considered three studies as having high risk
of other biases (Kang 2017; Reinbott 2016; Vitolo 2005).

Facility-based studies

We judged two studies, which reported adequate comparability
between study arms at baseline, at low risk of bias (Koehler 2007;
Penny 2005). We judged Schroeder 2015 at unclear risk of bias.
Although it reported baseline imbalances in the ethnicity, employ-
ment, household income, education, home ownership, usage of
food stamps, usage of WIC (women, infants and children) pro-
gram services and breastfeeding rates, we were not sure how this
affected the results following the intervention, since it was a facil-
ity-based study and participants would have been exposed to the
same conditions. We judged Olaya 2013 at high risk of bias due
to baseline differences in child growth indices.

Effects of interventions

See: Summary of findings for the main comparison Educational
intervention versus no educational intervention for improving
complementary feeding practices; Summary of findings 2
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Educational intervention versus no educational intervention for
improving complementary feeding practices: growth outcomes

Primary outcomes

1a. Age at introduction of complementary foods

Community-based studies

Pooled results

Six, individually-randomised, community-based studies reported
the effect of educational intervention on age at introduction of
complementary foods. Four studies reported data suitable for
quantitative analysis (de Oliveira 2012; Edward 2013; Vitolo
2005; Wen 2011). The pooled effect estimate suggests that, com-
pared to standard care, educational intervention reduces the risk
of early introduction of complementary food (before four to six
months of age) by 12% (average RR 0.88, 95% CI 0.83 to 0.94;
4 studies, 1738 children; Tau2 = 0.00, I2 = 0%; moderate-qual-
ity evidence; Analysis 1.1; Summary of findings for the main
comparison). Studies used intervention delivery strategies that
ranged from counselling sessions to the use of printed materials
(booklets, brochures, leaflets), flip charts and videos, with some
studies using a combination of at least two of the listed delivery
strategies.

Single study results

Two community-based studies were not included in the meta-
analysis. Daniels 2012 reported a difference in mean age of com-
plementary food introduction (intervention mean age 22.8 (± 4.4)
weeks versus control mean age 22.7 (± 4.9) weeks; study author-

reported P = 0.85). Reinbott 2016 reported the proportion of
children introduced to semi-solid/soft foods between the WHO
recommended ages of six to eight months (intervention 88.1%
versus control 92.6%; study author-reported P = 0.349). Insuffi-
cient information was reported by Reinbott 2016 to estimate an
intervention effect and the study could not be included in the
meta-analysis. (See Table 5).

Facility-based studies

One facility-based study, Schroeder 2015, reported insufficient
information to estimate an intervention effect and therefore was
not included in Analysis 1.1 above. Schroeder 2015 narratively re-
ported that mothers in the intervention arm delayed the introduc-
tion of complementary foods compared with mothers in the con-
trol arm (study author-reported P < 0.051). This study used inter-
vention delivery strategies that included printed materials (educa-
tional brochures and reminder postcards containing intervention
messages) and telephone calls.

1b. Duration of exclusive breastfeeding

Four studies measured the effect of educational intervention on
the duration of exclusive breastfeeding (de Oliveira 2012; Penny
2005; Vitolo 2005; Wen 2011), of which three reported sufficient
data for inclusion in a meta-analysis (Penny 2005; Vitolo 2005;
Wen 2011). We conducted the analysis for duration of exclusive
breastfeeding (≥ four months of age) using the generic inverse
variance approach in RevMan 5 (Review Manager 2014), to allow
for inflating the standard error of Penny 2005 (see below). The av-
erage RR, pooled across both community- and facility-based stud-
ies was RR 1.58 (95% CI 0.77 to 3.22; 3 studies, 1544 children;
Tau2 = 0.30, I2 = 80%; very low-quality evidence; Analysis 1.2;
Summary of findings for the main comparison). We further inves-
tigated the impact of the ICC value on the pooled intervention
effect in a sensitivity analysis (See Sensitivity analysis and Figure
5).

Figure 5. Sensitivity analysis 3. Comparison of different ICC (primary outcomes), outcome: 3.1 duration of

exclusive breastfeeding (≥ 4 months of age)
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The intervention delivery strategy in Wen 2011 was counselling
and social support, Vitolo 2005 included dietary counselling,
printed materials (brochures with key messages; simple, coloured
leaflet with food pictures depicting a healthful meal), while that of
de Oliveira 2012 included counselling sessions and promotional
materials like booklets and flip charts. In Penny 2005 the interven-
tion involved group sessions for caregivers of children of similar
ages, demonstrations of the preparation of complementary foods,
the use of flip charts and single-page recipe fliers.

Community-based studies

Pooled results

Three studies examined community-based educational interven-
tion (de Oliveira 2012; Vitolo 2005; Wen 2011). Only two studies
reported data that could be combined in a meta-analysis (Vitolo
2005; Wen 2011). The pooled estimate of effect suggests that ed-
ucational intervention increased the duration of exclusive breast-
feeding by 132% (average RR 2.32, 95% CI 1.45 to 3.73; 2 stud-
ies, 1167 children; Tau2 = 0.00, I2 = 0%; low-quality evidence;
Analysis 1.2; Summary of findings for the main comparison).

Individual study results

de Oliveira 2012 reported insufficient information to be included
in the meta-analysis. The authors reported the median duration
of exclusive breastfeeding: 2.9 months (interquartile range 1.0 to
4.7) in the intervention arm and 1.3 (interquartile range 0.6 to
3.0) in the control arm, (study author-reported P = 0.001, no
further detail available).

Facility-based studies

Only one facility-based study reported the effect of educational
intervention on the duration of exclusive breastfeeding (Penny
2005). After we retrospectively accounted for clustering (using
the approximate approach outlined above in the Unit of analysis
issues section), and assuming an ICC of 0.02, the estimate of
intervention effect was compatible with both a decrease and an
increase in the duration of exclusive breastfeeding (RR 0.95, 95%
CI 0.70 to 1.29; 1 study, 377 children; low-quality evidence;
Analysis 1.2; Summary of findings for the main comparison).

1c. Adequacy of complementary foods

Eighteen studies reported the outcome of adequacy of comple-
mentary foods. However, the types of foods, measures and meth-
ods of assessment reported were too diverse to be combined in a
meta-analysis. Several studies reported a dietary diversity score or
infant/child feeding index, or both, but it was not sufficiently clear
from the reports whether they were based on comparable criteria
or food groups and so we considered it inappropriate to combine
them in a meta-analysis. We provide a narrative summary of the
individual study findings below.

Community-based studies

Thirteen community-based studies reported findings for the out-
come of adequacy of complementary foods fed to children (Aboud
2008; Aboud 2009; Aboud 2011; Bhandari 2001; Bhandari 2004;
Campbell 2013; Daniels 2012; Negash 2014; Reinbott 2016; Shi
2010; Tariku 2015; Vazir 2013; Vitolo 2005). We categorised out-
comes into those that focused on the adequacy of nutrient intake/
diversity of complementary food (i.e. quality), and the volume and
frequency of adequate complementary food (i.e. quantity).

Adequacy of nutrient intake/diversity of complementary food

Eleven community-based studies reported an outcome related
to the adequacy of nutrient intake/diversity of complementary
food (Aboud 2008; Aboud 2009; Aboud 2011; Bhandari 2001;
Bhandari 2004; Campbell 2013; Negash 2014; Reinbott 2016;
Shi 2010; Vazir 2013; Vitolo 2005). One study reported energy
intake only (Bhandari 2001), and one study reported details for
responsive feeding only (Daniels 2012).
Although we were unable to combine the studies in a meta-anal-
ysis, due to the manner in which the results were reported, 10 of
the 11 study authors reported intervention effect estimates or suf-
ficient details of at least one relevant outcome. One study reported
insufficient detail (Bhandari 2001).
Aboud 2008 reported the mean number of times specific foods
were eaten (in 24 hours) for separate foods and asserts, ”eggs,
fruit, vegetables and carbohydrates were more often reportedly
given to the children of caregivers in the complementary feeding
intervention, and biscuits/sugar more often given to controls“ (p
282). Intervention effect estimates at follow-up could be calculated
from Table 3 of their report for consumption of: rice (MD 0.07,
95% CI −0.12 to 0.26); dal (MD −0.12, 95% CI −0.31 to 0.07);
fish (MD −0.15, 95% CI −0.42 to 0.12); egg (MD 0.19, 95% CI
0.07 to 0.31); fruit (MD 0.28, 95% CI 0.06 to 0.50); vegetables
(MD 0.57, 95% CI 0.26 to 0.88), cows’ milk (MD 0.12, 95% CI
−0.19 to 0.43); carbohydrate (MD 0.32, 95% CI 0.08 to 0.56);
and biscuits (MD −0.30, 95% CI −0.60 to 0.00). All food types
are study author-reported.
Aboud 2009 also reported the mean number of times specific
foods were eaten (in 24 hours) for separate foods; rice (MD −0.11,
95% CI −0.32 to 0.10); dal (MD 0.09, 95% CI −0.05 to 0.23);
fish (MD 0.07, 95% CI −0.27 to 0.41); egg (MD 0.06, 95% CI
−0.07 to 0.19); fruit (MD 0.22, 95% CI 0.10 to 0.34); vegetables
(MD −0.42, 95% CI −0.86 to 0.02); cows’ milk (MD 0.09, 95%
CI −0.14 to 0.32); carbohydrate (MD −0.21, 95% CI −0.44
to 0.02); and biscuits (MD 0.10, 95% CI −0.24 to 0.44). All
food types are study author-reported. Aboud 2009 also reported a
mean dietary diversity score for each group, which can be used to
calculate an unadjusted difference in means; MD 0.32 (95% CI
0.05 to 0.59) in favour of the complementary-food intervention
group.
Aboud 2011 did not provide sufficient information to estimate an
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intervention effect for the adequacy of nutrient intake/diversity of
complementary food. Study author-reported findings stated that,
”of the 7 critical food categories, 20 control children ate a mean
of 2.96 foods and the children in the intervention group ate 3.07
foods“ (p e1195). In addition, they stated that group differences
were non significant at postintervention and follow-up. The study
authors also reported that dietary diversity scores increased for all
groups from pre-testing (mean = 2.61) to follow-up (mean = 3.03)
(study author-reported P < 0.001). No further information was
reported to allow estimation of relative effect.
Bhandari 2004 reported energy intake (Kj/24 hours) from all foods
at nine months of age (MD 531.00 Kj/24 hours, 95% CI 398.24
to 663.76) and at 18 months (MD 1230.00 Kj/24 hours, 95% CI
1052.50 to 1407.50).
The types of food consumed (24-hour recall) were also reported
at nine months of age and 18 months of age. At nine months
of age foods consumed were: commercially-available bread (RR
6.77, 95% CI 3.11 to 14.71); home-made bread (RR 1.03, 95%
CI 0.93 to 1.14); rice (RR 3.08, 95% CI 1.48 to 6.39); potatoes
(RR 2.40, 95% CI 1.44 to 3.99); legumes (RR 2.68, 95% CI 1.77
to 4.06); any milk (i.e. breastmilk or non-breastmilk) (RR 1.11,
95% CI 1.05 to 1.17); meat or egg (RR 4.47, 95% CI 0.22 to
92.81); vegetables (RR 3.35, 95% CI 1.55 to 7.22); fruits (RR
1.36, 95% CI 0.97 to 1.91). At 18 months of age foods consumed
were: commercially-available bread (RR 2.16, 95% CI 1.54 to
3.01); home-made bread (RR 0.95, 95% CI 0.90 to 1.01); rice
(RR 1.09, 95% CI 0.68 to 1.73); potatoes (RR 1.31, 95% CI 1.04
to 1.66); legumes (RR 1.24, 95% CI 0.99 to 1.56); any milk (i.e.
breastmilk or non-breastmilk) (RR 1.03, 95% CI 1.00 to 1.05);
meat or egg (RR 4.53, 95% CI 0.22 to 94.07); vegetables (RR
1.08, 95% CI 0.85 to1.36); and fruits (RR 1.11, 95% CI 0.95 to
1.30). All food types are study author-reported.
Intakes of cereal legume gruels or mixes (RR 3.52, 95% CI 2.44
to 5.06), milk cereal gruels or milk cereal mixes (RR 3.20, 95% CI
2.36 to 4.32), undiluted milk (RR 3.02, 95% CI 2.42 to 3.78),
addition of butter/oil (RR 17.42, 95% CI 4.23, 71.70), and rec-
ommended snacks (RR 1.31, 95% CI 1.15 to 1.49) were also re-
ported by study authors to be higher in nine-month-old children in
the educational intervention communities. Similar patterns were
seen at 18 months of age, but the study authors reported that dif-
ferences between the two groups were less pronounced for cereal
legume gruels than those at nine months of age, possibly because
these foods are commonly given at this age. Estimates are based
on raw means, SDs and percentages, as reported in the original
paper.
Campbell 2013 reported a 24-hour dietary recall outcome at
postintervention for average daily consumption of: fruits (MD
10.99, 95% CI −6.09 to 28.06); vegetables (MD 4.53, 95% CI
−4.38 to 13.43); non-core drinks (MD −2.21, 95% CI −13.71
to 9.30); non-core sweet foods such as chocolate, candy and cakes
(MD −3.69, 95% CI −6.41 to 20.96); non-core savoury foods
such as crisps and savoury biscuits (MD −1.01, 95% CI −2.82

to 0.80); and water consumption (MD 24.17, 95% CI −9.85 to
58.20). All food types, effect estimates and 95% CIs are study
author-reported.
Negash 2014 reported the raw mean dietary energy intake (kcal)
at postintervention, from which we calculated the MD with 95%
CIs (MD 160.00, 95% CI −24.31 to 344.31). They also reported
mean protein intake (g) for each intervention group (MD 7.10 g,
95% CI 1.56 to 12.64); mean fat intake (g) (MD −0.60 g, 95%
CI −10.35 to 9.15); carbohydrate intake (g) (MD 32.00 g, 95%
CI 3.18 to 60.82); and iron intake (mg) (MD 9.70 mg, 95% CI
4.19 to 15.21). It is not stated whether nutrient intakes are based
on a 24-hour recall.
Reinbott 2016 assessed dietary diversity (RR 1.16, 95% CI 1.04
to 1.30), and minimum acceptable diet (RR 1.26, 95% CI 1.07
to 1.48). They also reported that a 24-hour dietary diversity score
was calculated using a seven-food-group score, the child dietary
diversity score (RR 0.20, 95% CI 0.00 to 0.40), and reported
individually for: grains (RR 1.01, 95% CI 0.99 to 1.03); roots
and white tubers (RR 1.87, 95% CI 1.50 to 2.34); legumes, nuts
and seeds (RR 1.03, 95% CI 0.86 to 1.24); dairy products (RR
0.75, 95% CI 0.57 to 0.98); flesh foods namely meat, poultry, fish
and offal (RR 1.02, 95% CI 0.95 to 1.09); eggs (RR 1.28, 95%
CI 1.09 to 1.50); pro-vitamin-A-rich foods such as yellow- and
orange-fleshed roots and tubers, orange-fleshed fruits, and dark
green leafy vegetables (RR 1.17, 95% CI 1.03 to 1.33); other fruits
and vegetables (RR 1.12, 95% CI 1.01 to 1.25); fats and oils (RR
1.02, 95% CI 0.92 to 1.14); and sugary foods and crisps (RR 0.93,
95% CI 0.86 to 1.00). All food types are study author-reported.
Shi 2010 reported findings for diversity of complementary foods
at three time points: when child was six months, nine months and
12 months of age. RR greater than 1 suggested the educational in-
tervention increased the consumption of the food. They reported
whether the child had ever been fed at six months: bread, rice or
noodles (RR 1.37, 95% CI 1.22 to 1.54); roots or tubers (RR 1.06,
95% CI 0.78 to 1.43); yellow or orange foods (RR 1.25, 95%
CI 1.02 to 1.53); green leafy vegetables (RR 1.78, 95% CI 1.33
to 2.38); beans, peas or lentils (RR 2.22, 95% CI 1.61 to 3.04);
fruits (RR 1.16, 95% CI 1.05 to 1.28); eggs (RR 1.27, 95% CI
1.14 to 1.41); meats (RR 2.84, 95% CI 1.91, 4.21); and cooking
oils/fats (RR 1.92, 95% CI 1.40 to 2.63).
At nine months the findings were: bread, rice or noodles (RR 1.03,
95% CI 1.00 to 1.06); roots or tubers (RR 1.10, 95% CI 1.00 to
1.21); yellow or orange foods (RR 1.15, 95% CI 1.07 to 1.24);
green leafy vegetables (RR 1.20, 95% CI 1.12 to 1.30); beans, peas
or lentils (RR 1.43, 95% CI 1.28 to 1.59); fruit (RR 1.04, 95%
CI 1.01 to 1.07); eggs (RR 1.04, 95% CI 1.00 to 1.07); meats
(RR 1.61, 95% CI 1.44 to 1.81); and cooking oils/fats (RR 1.19,
95% CI 1.09 to 1.29).
At 12 months the findings were: bread, rice or noodles (RR 1.01,
95% CI 0.99 to 1.04); roots or tubers (RR 1.23, 95% CI 1.13 to
1.34); yellow or orange foods (RR 1.27, 95% CI 1.18 to 1.37);
green leafy vegetables (RR 1.11, 95% CI 1.05 to 1.17); beans, peas
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or lentils (RR 1.37, 95% CI 1.24 to 1.51); fruits (RR 1.03, 95%
CI 1.00 to 1.06); eggs (RR 1.08, 95% CI 1.03 to 1.12); meats
(RR 1.67, 95% CI 1.49 to 1.86); and cooking oils/fats (RR 1.21,
95% CI 1.13 to1.30).
Vazir 2013 reported the percentage of each group who consumed
the following foods, at nine and 15 months: rice (9 months: RR
1.17, 95% CI 1.09 to 1.27; 15 months: RR 2.92, 95% CI 1.89 to
4.51); goat’s liver (9 months: RR 13.42, 95% CI 4.97 to 36.27; 15
months: RR 2.92, 95% CI 1.89 to 4.51); goat’s meat (9 months:
RR 4.85, 95% CI 2.33 to 10.07; 15 months: RR 1.33, 95% CI
1.01 to 1.75); poultry (9 months: RR 2.65, 95% CI 0.72 to 9.83;
15 months: RR 1.98, 95% CI 1.37 to 2.85); banana (9 months:
RR 1.58, 95% CI 1.27 to 1.97; 15 months: RR 1.28, 95% CI 1.11
to 1.48); buffalo milk (9 months: RR 0.99, 95% CI 0.97 to 1.01;
15 months: RR 1.13, 95% CI 1.00 to 1.27); egg (9 months: RR
3.14, 95% CI 2.22 to 4.44; 15 months: RR 1.37, 95% CI 1.16 to
1.61); spinach (9 months: RR 17.90, 95% CI 4.38 to 73.20; 15
months: RR 1.42, 95% CI 1.06 to 1.90); pulses (9 months: RR
1.01, 95% CI 0.98 to 1.03; 15 months: RR 1.25, 95% CI 1.12 to
1.40); and added fat (9 months: RR 2.10, 95% CI 1.56 to 2.83;
15 months: RR 1.42, 95% CI 1.06 to 1.90). Median nutrient and
energy intakes were also reported.
Vitolo 2005 reported the relative effect of caregiver educational
intervention on the consumption of energy-dense food at 12 to
16 months of age. RR less than 1 suggested the educational in-
tervention reduced the consumption of energy-dense food; can-
dies (RR 0.85, 95% CI 0.74 to 0.98); soft drinks (RR 0.88, 95%
CI 0.79 to 0.99); table sugar (RR 0.98, 95% CI 0.93 to 1.03);
honey (RR 0.65 95% CI 0.50 to 0.84); cookies (RR 0.79, 95%
CI 0.71 to 0.89); chocolate (RR 0.72, 95% CI 0.60 to 0.86); salty
snacks (RR 0.86, 95% CI 0.76 to 0.97); lipid-dense foods group
(RR 0.62, 95% CI 0.49 to 0.80); and sugar-dense foods group
(RR 0.46, 95% CI 0.31 to 0.68). The effect estimates are study
author-reported (Vitolo 2012 in Vitolo 2005). At two to three
years’ follow-up (when children were aged three to four years old),
the study authors also reported a Health Eating Index score (MD
3.52, 95% CI 1.18 to 5.88) (Vitolo 2010 in Vitolo 2005). For
the outcome of ’good diet’ (Healthy Eating Index score > 80), the
study-author-reported RR was 2.12 (95% CI 1.09 to 4.12).
With regards to consumption of specific foods and nutrients at the
two-to-three-year follow-up time point, the study authors reported
the following MDs for the following food types: grains (MD -
0.11, 95% CI 0.60 to 0.38); meats (MD 0.10, 95% CI −0.56 to
0.75); vegetables (MD 0.53, 95% CI 0.10 to 0.95); fruits (MD
0.87, 95% CI 0.15 to 1.59); milk (MD 0.34, 95% CI −0.20
to 0.88); total fat* (MD 0.07, 95% CI −0.32 to 0.46); sodium*
(MD 0.91, 95% CI 0.15 to 1.66); cholesterol* (MD −0.31, 95%
CI −0.69 to 0.07); saturated fat* (MD 0.33, 95% CI −0.43 to
1.09). (*Lower scores indicate a greater intake.)

Volume and frequency of adequate complementary food

Seven community-based studies reported outcomes related to the
volume and frequency of adequate complementary food (quan-
tity). Intervention effect estimates were either reported by study
authors or could be estimated by the review authors in all of these
studies.
For the outcome ’total mouthfuls’ for Aboud 2008, we calculated
an unadjusted MD of 1.45 (95% CI −0.74 to 3.64). For the out-
come percentage child self-fed mouthfuls, we calculated a follow-
up MD of 16.42 (95% CI 3.32 to 29.52).
Aboud 2009 also reported that the mean number of mouthfuls
per meal consumed by children at follow-up did not differ, with
an overall MD of −0.39 (95% CI −4.62 to 3.84). The mean
number of self-fed mouthfuls as a percentage of total mouthfuls
was 47.8 (± 42.4) in the intervention group compared with 32.2
(± 41.0) in the control group (study author-reported); MD 15.60
(95% CI 3.83 to 27.37). The results of the ANCOVA, as reported
by study authors, was d = 0.37 P = 0.01.
Aboud 2011 reported mean number of mouthfuls per meal for
control and two active intervention groups. Here, we combined
the two active arms of the intervention (it was a three-armed study)
to allow this comparison to be made; MD 5.76, 95% CI 2.10 to
9.42. Also reported was the mean number of self-fed mouthfuls
which, as a percentage of the total for each group, favoured the
intervention: MD 10.19 (95% CI −0.20 to 20.58).
Bhandari 2004 reported mean meal frequency within a 24-hour
period at nine months of age (MD 0.50, 95% CI 0.31 to 0.69) and
18 months of age (MD 0.50, 95% CI 0.33 to 0.67) in favour of the
intervention. Study author-reported P values for the comparisons
were < 0.01.
Campbell 2013 also reported the effect of the educational inter-
vention on prevalence of any (versus none) non-core food and
drink consumption at postintervention (mean child age = 18
months). For non-core drink intake the study authors reported an
odds ratio (OR) of 0.81 (95% CI 0.51 to 1.30), for sweet snack
intake an OR of 0.69 (95% CI 0.43 to 1.10), and for savoury
snack intake an OR of 1.25 (95% CI 0.87 to 1.81). These effect
estimates are not adjusted for covariates.
Reinbott 2016 reported the minimum meal frequency (as defined
by WHO) as a RR of 1.04 (95% CI 0.98 to 1.10). The study
authors also reported the following results from a linear regression
of seven-day food frequency, adjusted for age of child, wealth and
maternal education: fish (B (beta) = 0.73, SE (standard error)(B)
= 0.36, 95% CI 0.02 to 1.44, P = 0.05), pro-vitamin-A-rich roots
and tubers (B = 1.11, SE(B) = 0.25, 95% CI 0.62 to 1.60, P <
0.001), and dark green leafy vegetables (B = 1.15, SE(B) = 0.33,
95% CI 0.51 to 1.80, P = 0.001). Other categories of food fre-
quencies were not reported.
Shi 2010 reported meal frequency (semi-solid or solid foods) at
three time points: six, nine and 12 months of age. At six months of
age the MD was 0.57 (95% CI 0.34 to 0.80) and at nine months
of age the MD was 2.72 (95% CI 2.35 to 3.09). Incomplete data
were reported for the 12-month outcome and we were unable to

28Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

(Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



calculate an effect estimate for this time point.

Facility-based studies

Amongst the facility-based studies, Koehler 2007 reported com-
pliance with food-based recommendations and standardised daily
nutrition scores. It was not possible to estimate an intervention
effect from the published paper.
Olaya 2013 assessed the frequency and number of portions of
each food consumed. Study author-reported findings for the mean
number of portions (per week) of each food consumed were re-
ported in box and whisker plots for meat, red meat, vegetables,
fruit, follow-on formula milk, cows’ milk, legumes, and sugar and
sweetened foods (frequency). We have not extracted effect esti-
mates from this plot. Olaya 2013 also reports the proportion of in-
fants consuming recommended food groups, at the recommended
frequency per week for the following food groups: meat (all types)
(RR 1.65, 95% CI 1.10 to 2.46); red meat (RR 1.48, 95% CI
1.17 to 1.87); vegetables (RR 2.45, 95% CI 1.43 to 4.20); fruit
(RR 1.59, 95% CI 1.19 to 2.12); and legumes (RR 1.44, 95%
CI 0.91 to 2.26). Study authors also reported the MD for iron
and zinc status between the intervention and control groups at six
and 12 months of age (six months: ferritin = MD 24.69, 95% CI
221.8 to 12.4 mg/L; zinc = MD 3.65, 95% CI 28.8 to 16.0 mg/
dL. 12 months: ferritin = MD 6.31, 95% CI 2.7 to 15.4 mg/dL;
zinc = MD 24.23, 95% CI 217.9 to 9.4 mg/dL).
Adequacy of complementary food outcomes reported in Penny
2005 included eating nutrient-dense, thick foods at lunch (a rec-
ommended complementary feeding practice) (six months: inter-
vention 48 (31%) of 157 versus control 29 (20%) of 147; dif-
ference between groups 19 (11%), P = 0·03); achieving dietary
requirements for energy (8 months: intervention 30 (18%) of 170
versus control 45 (27%) of 167, P = 0·04; 12 months: 64 (38%)
of 168 versus 82 (49%) of 167, P = 0·043); dietary iron intake
from complementary foods (8 months: intervention 155 (91%) of
170 versus control 161 (96%) of 168, P = 0.047; 9 months: 152
(93%) of 163 versus 165 (99%) of 167, P = 0.003); and dietary
zinc intake from complementary foods (9 months: intervention
125 (77%) of 163 versus control 145 (87%) of 167, P = 0·012).
Effect estimates and P values are as reported by Penny 2005. Un-
adjusted mean energy and nutrient intakes from complementary
foods (24-hour recall) were reported in a figure, but we were not
able to estimate an intervention effect for the outcomes
It was not possible to estimate intervention effect estimates from
Schroeder 2015. The study authors reported that the ”interven-
tion group was less likely to use infant cereal (P < 0.001) or stage
1 vegetables (P < 0.05) as the first complementary food. Also,
the intervention group offered significantly less soda (P < 0.006),
sweetened tea (P < 0.01), punch (P < 0.02), or cows’ milk (P <

0.001) than the control group“ (p 3). A comparison between six
and 24 months indicated that the control group increased con-
sumption of unsweetened drinks (P < 0.04) and of vitamin sup-
plements (P < 0.04) relative to the intervention group, as reported
by study authors. Parents in the intervention group exerted more
dietary restriction on their child (P < 0.01) and were more active
in monitoring child feeding (P < 0.05) than those in the control
group.

1d. Hygiene practices

Six community-based studies reported the impact of educational
interventions on hygiene practices (Aboud 2009; Aboud 2011;
Bhandari 2004; Negash 2014; Shi 2010; Tariku 2015), of which
only one was an individually-randomised study (Negash 2014)
and five were cluster-randomised studies.
There was considerable variation in the definition of the outcome
of hygiene practices across studies; for example, washing a child’s
hands before feeding (Aboud 2009; Bhandari 2004; Shi 2010),
washing a child’s hands with soap (Aboud 2011; Tariku 2015),
washing of the caregivers’ hands before feeding or food prepara-
tion (Bhandari 2004; Negash 2014; Shi 2010; Tariku 2015), and
handwashing after defecation (Negash 2014). Where a study re-
ported more than one handwashing outcome, we chose the out-
come relating to handwashing before feeding and prioritised care-
giver handwashing for the meta-analysis. The intervention deliv-
ery strategies included group education sessions, demonstrations/
practicals of meal preparation, role play with infants, use of printed
materials (posters, flip books, feeding-recommendation cards, pic-
ture books), home visits, women’s group meetings, village rallies,
debates, side plays and nutrition fairs.

Community-based studies

Pooled results

Four studies provided sufficient data for inclusion in a meta-anal-
ysis, having retrospectively accounted for clustering (assuming an
ICC of 0.02) (Aboud 2009; Aboud 2011; Bhandari 2004; Shi
2010). We conducted a random-effects meta-analysis using the
generic inverse variance approach in RevMan 5 (Review Manager
2014), and explored the impact of the ICC in the sensitivity analy-
ses in Figure 6. Having accounted for clustering, there was moder-
ate-quality evidence that educational intervention increased care-
giver-reported handwashing before feeding by an average of 38%
(Analysis 1.3: average RR 1.38, 95% CI 1.23 to 1.55; 4 studies,
2029 participants; Tau2 = 0.00, I2 = 0%; Summary of findings for
the main comparison).
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Figure 6. Sensitivity analysis 3. Comparison of different ICC (primary outcomes), outcome: 3.2 hygiene:

handwashing before feeding

Single study results

Two studies were not included in the meta-analysis (Negash 2014;
Tariku 2015), as neither reported sufficient information to calcu-
late an intervention effect estimate. Negash 2014 narratively re-
ported that handwashing before feeding and after defecation had
decreased in the intervention group but remained unchanged in
the control group. We could not calculate an effect estimate for ei-
ther study, due to a lack of clarity around the numbers randomised.
Tariku 2015 reported, ”regarding to the hand washing practice,
the proportion of mothers who would wash their hands after inter-
vention significantly increased for all Kebeles [administrative dis-
trict] compared to pre-intervention, but no significant differences
were found in the proportion of hand washing practices. For the
use of soap to wash their child’s hand, there were significant dif-
ference between the Traditional intervention and Control Kebe-
les (p = .005); and between the Health Belief Model intervention
and Control Kebeles (p = .001)“ (p 8). Note, the study authors
reported P values only, and we were unable to estimate an inter-
vention effect estimate due to insufficient information reported in
the paper.

Facility-based studies

None of the facility-based studies reported the effect of educational
intervention on hygiene practices.

2. Adverse events

One study investigated the compliance with, and acceptability of,
the intervention (Olaya 2013). They reported a 74% compliance
rate with the recommendations of the intervention. Only one out
of the 38 mothers felt that the recommendations were not help-
ful. On the affordability of recommended complementary foods,
83.8% of the mothers could afford the recommended comple-
mentary food while six mothers found the foods too expensive.
The recommended complementary food was tolerated by all in-
fants in the study and there were no reported adverse effects.

Secondary outcomes

1. Growth

Fourteen studies reported growth outcomes (Aboud 2008; Aboud
2009; Bhandari 2001; Bhandari 2004; Campbell 2013; Daniels
2012; Negash 2014; Olaya 2013; Penny 2005; Reinbott 2016;
Saleem 2014; Schroeder 2015; Shi 2010; Vazir 2013). Of these,
we were able to combine eight quantitatively in at least one of
the growth meta-analyses. Four studies were not included in the
meta-analyses because they included age ranges or reported growth
data at time points that were insufficiently similar to other studies
(Aboud 2008; Aboud 2009; Negash 2014; Saleem 2014). They
are reported below under the heading ’Individual study results’.
Campbell 2013 was not included in the meta analysis because
the study reported body mass index (BMI) only and we could
not combine this with other measures of growth. Reinbott 2016
reported mean height-for-age (HAZ) and mean weight-for-age
(WAZ) z scores, rather than stunting, wasting or underweight
outcomes. The results from Campbell 2013 and Reinbott 2016
are also reported below.
The 14 studies moreover reported growth outcomes at various
time points. However, we had a priori selected time points of six
and 12 months of age because these mark the half and first year of
an infant’s life respectively. Thereafter, we chose to analyse growth
parameters at six-monthly intervals (18 and 24 months of age),
since the rate of growth reduces after infancy.

Pooled analysis results

We conducted the meta-analysis using the generic inverse variance
approach, to allow for inflating the standard error of Penny 2005,
Schroeder 2015 and Shi 2010. For all growth outcomes, we as-
sumed an ICC = 0.05. Overall, the body of evidence for all growth
outcomes was considered low quality. See Summary of findings 2.
For attained weight (kg), the pooled results for the three studies
that recruited women during pregnancy (Bhandari 2001; Shi
2010; Vazir 2013) are compatible with both a reduction and an
increase in attained weight at six months of age, relative to control
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(MD 0.03 kg, 95% CI −0.10 to 0.17; 3 studies, 1221 children;
Tau2 = 0.00, I2 = 0%; very low-quality evidence). This was also
observed at 12 months of age (MD 0.06 kg, 95% CI −0.04 to
0.15; 5 studies, 2464 children; Tau2 = 0.00, I2 = 0%; very low-
quality evidence), 18 months of age (MD 0.10 kg, 95% CI −0.14
to 0.35; 2 studies, 1402 children; Tau2 = 0.02, I2 = 52%; very
low-quality evidence), and at 24 months of age (MD −0.14 kg,
95% CI −0.36 to 0.08; 2 studies, 920 children; Tau2 = 0.00, I2

= 0%; low-quality evidence). See Analysis 2.1.
For the outcome of mean height/length (cm), findings from the
meta-analysis are indicative of both a harm and a benefit of educa-
tional intervention relative to the control intervention, at all four
time points assessed (see Analysis 2.2). Summary effect estimates
were similar at six months of age (MD 0.16 cm, 95% CI −0.21
to 0.52; 3 studies, 1221 children; Tau2 = 0.00, I2 = 0%; very low-
quality evidence), 12 months of age (MD 0.32 cm, 95% CI 0.11
to 0.52; 5 studies, 2464 children; Tau2 = 0.00, I2 = 0%; low-qual-
ity evidence), 18 months of age (MD 0.58 cm, 95% CI −0.22 to
1.38; 2 studies, 1402 children; Tau2 = 0.21, I2 = 61%; very low-
quality evidence), and 24 months of age (MD −0.13 cm, 95%
CI −0.58 to 0.32; 2 studies, 920 children; Tau2 = 0.00, I2 = 0%;
low-quality evidence).

Individual study results

Six studies could not be included in the meta analyses (Aboud
2008; Aboud 2009; Campbell 2013; Negash 2014; Reinbott
2016; Saleem 2014).
Aboud 2008 reported mean attained weight (kg) at five months
postintervention in each group (MD 0.46 kg, 95% CI 0.07 to
0.85) and weight gain (kg) (MD 0.34 kg, 95% CI 0.12 to 0.56).
Aboud 2008 also reported effect sizes for weight (d = 0.28) and
weight gain (d = 0.48). It was not feasible to combine this study
in the meta-analysis due to the different age groups studied (aged
12 to 24 months at baseline).
Aboud 2009 reported two growth outcomes: WAZ (MD 0.01,
95% CI −0.24 to −0.26) and child’s attained weight (kg) (MD
0.01 kg, 95% CI −0.29 to 0.31). Again, it was not feasible to
combine this outcome due to the different age groups studied
(aged 8 to 20 months at baseline).
It was not possible to calculate intervention effect estimates for
Negash 2014. The only information available was study author-
reported, ”control and intervention children had similar gains in
weight (~ 0.9 kg) and height (~ 4 cm)“ (p 483).
Saleem 2014 measured the following infant growth outcomes:
weight, length, mid upper-arm circumference (MUAC), stunt-
ing, wasting, and underweight at four time points. They reported
weight, length and MUAC at follow-up in a figure, all of which
favoured the intervention group (P values = 0.001, 0.002 and
0.001 respectively). We have not extracted effect estimates from
this plot. They also reported the reduction of stunting and under-
weight as OR 8.36 (95% CI 5.6 to 12.42) and OR 0.75 (95% CI

0.4 to1.79), favouring the intervention compared to the control
group (adjusted OR).

2. Incidence of malnutrition among participants

Pooled analysis results

We report the findings of the meta-analyses for the outcome of
nutritional status measures in Analysis 2.3. Five studies reported
stunting, defined as HAZ ≤ −2 SD (Bhandari 2001; Bhandari
2004; Kang 2017; Olaya 2013; Penny 2005). Two studies reported
usable data for wasting, defined as WHZ ≤ −2 SD (Bhandari
2001; Kang 2017). Three studies reported usable data for the out-
come of underweight, defined as WAZ ≤ −2 SD (Bhandari 2004;
Kang 2017; Olaya 2013). For the outcome of stunting, the 95%
CIs for the effect estimate are suggestive of both a harm and a
benefit of educational intervention, relative to the control inter-
vention (average RR 0.89, 95% CI 0.74 to 1.06; 5 studies, 3487
children; Tau2 = 0.00, I2 = 0%; low-quality evidence). For the
outcome of wasting, 95% CI are again suggestive of both a benefit
and harm of the complementary feeding intervention relative to
control (average RR 0.79, 95% CI 0.48 to 1.30; 2 studies, 2000
children; Tau2 = 0.00, I2 = 0%; low-quality evidence). Three stud-
ies were included in the analysis for underweight (Bhandari 2004;
Kang 2017; Olaya 2013). Again, 95% CIs for the average RR were
compatible with both an increase and decrease in the outcome
(average RR 0.99, 95% CI 0.68 to 1.44; 3 studies, 2900 children;
Tau2 = 0.00, I2 = 0%; low-quality evidence).
Individual results for studies that could not be included in the
meta-analyses are presented below.

Individual study results

Daniels 2012 reported HAZ (MD−0.02, 95% CI−0.19 to 0.15),
WAZ (MD −0.13, 95% CI 0.27 to 0.01). They also reported
rapid weight gain (OR 1.5, CI 95% 1.1 to 2.1) (control put on
more weight, more rapidly).
Saleem 2014 reported MUAC, stunting, wasting, and under-
weight at four time points. They reported weight, length and
MUAC at follow-up in a figure, all of which favoured the inter-
vention group (P values = 0.001, 0.002 and 0.001 respectively).
We have not extracted effect estimates from this plot. They also
reported the reduction of stunting and underweight as OR 8.36
(95% CI 5.6 to 12.42) and OR 0.75 (95% CI 0.4 to1.79), favour-
ing the intervention group compared to the control group (ad-
justed OR).
Reinbott 2016 reported unadjusted means for the following nu-
tritional status outcomes: HAZ (MD −0.06, 95% CI −0.20 to
0.08), WHZ (MD 0.00, 95% CI −0.13 to 0.13) and WAZ (MD
−0.02, 95% CI −0.15 to 0.11).
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3. Morbidity

Morbidity was measured by episodes of diarrhoea. We were unable
to conduct a meta-analysis for this outcome due to differences in
the ways it was measured and reported. Four studies evaluated the
effect of educational intervention on diarrhoea (Bhandari 2001;
Bhandari 2004; Reinbott 2016; Vitolo 2005). Vitolo 2005 re-
ported a beneficial effect of educational intervention on the inci-
dence of diarrhoea, with the number of events reported as 46 in
the intervention arm and 98 in the control arm. Numbers were
not provided.
Bhandari 2001 reported that the intervention had no effect on
diarrhoea episodes and prevalence: nutritional counselling group
(study author-reported episodes per child in the intervention
group = 6.9 (± 3.2), prevalence per 100 d 14.6 (± 12.0); episodes
per child in the visitation/control group = 6.7 (± 3.4), prevalence
per 100 d 13.2 (± 9.8)). Diarrhoea prevalence at 12 months of
age as reported by Bhandari 2004 was 16.8 in the intervention
arm versus 13.1% in the control arm (study author-reported P =
0.174).
Reinbott 2016 reported a decrease in the prevalence of diarrhoea
in the past two weeks in the intervention and control groups be-
tween the baseline (control 41.6%, intervention 36.9%) and im-
pact survey (control 26.2%, intervention 27.9%).
See Table 5 for details of the effect of the intervention on diarrhoea
as reported by the study authors.

4. Mortality

None of the included studies reported or evaluated the effects of
educational intervention on infant/child mortality.

5. Hospitalization

Only one, community-based study measured the effect of educa-
tional intervention on hospitalisation (Vitolo 2005). The study
reported that the number of days spent hospitalised was nine days
in the intervention arm and 15 days in the control group.
See Table 6 for details of the effect of the intervention on hospi-
talisation as reported by the study authors.

6. Change in knowledge

Eight of the included studies reported positive outcomes of the
intervention on the knowledge of caregivers (Aboud 2008; Aboud
2009; Aboud 2011; Negash 2014; Penny 2005; Shi 2010; Vazir
2013; Yin 2009). More intervention mothers recalled the interven-
tion messages at follow-up, could recall the recommended feeding
practices and messages accurately, gave correct responses to ques-
tions on complementary feeding practices, and had higher knowl-
edge scores. We were unable to combine the results in a meta-
analysis due to differences in the measures of knowledge that were

used in the various studies. We present the study authors’ report
on the effect of the intervention on knowledge outcomes in Table
7.

Sensitivity analyses

We conducted sensitivity analyses for the primary outcomes only.
We re-ran all analyses assuming a fixed-effect model. The conclu-
sions remained unchanged.
We investigated the impact of assuming an alternative ICC on
the summary effect estimates for the following primary outcomes:
duration of exclusive breastfeeding (≥ four months of age) and
hygiene practices (predominantly defined as washing hands be-
fore feeding). For both outcomes we compared the impact on the
pooled summary estimates using ICCs of 0.01, 0.05 and 0.10.
For the outcome of duration of exclusive breastfeeding, only three
studies were included in the meta-analysis, and a single study was
adjusted (Penny 2005). Increasing the ICC to 0.10 did not impact
the results for this outcome (see Analysis 3.1). For the outcome of
hygiene practices (handwashing before feeding), results remained
in favour of educational intervention (see Analysis 3.2).
For the main analyses, we included studies according to intention-
to-treat principles for dichotomous outcomes, and assumed that
all study dropouts (regardless of allocation) had not experienced
the ’event’. For complementary food introduced before four to six
months, 149 participants dropped out of the intervention arms
and 184 dropped out from the control arms. In the main analysis,
we assumed that these participants had not introduced comple-
mentary foods. In the sensitivity analysis, therefore, we examined
the impact of assuming dropouts had introduced complementary
food before six months. The pooled average RR and 95% CI are
very slightly attenuated towards the null (RR 0.89, 95% CI 0.81
to 0.97; Analysis 3.1), however, conclusions remained unchanged.
For duration of exclusive breastfeeding, 122 participants dropped
out of the intervention arms and 160 dropped out from the con-
trol arms. In the main analysis it was assumed that these partic-
ipants had not exclusively breastfed for at least four months. In
the sensitivity analysis, we assumed that dropouts had been ex-
clusively breastfed for four months or longer. The pooled average
RR and 95% CI are attenuated towards the null (RR 1.00, 95%
CI 0.85 to 1.18; Analysis 3.2). However, due to the extent of the
uncertainty in the main analysis (RR 1.58, 95% CI 0.77 to 3.22),
our conclusions for this outcome remain unchanged.
For improved hygiene practices (handwashing before feeding),
181 participants dropped out of the intervention arms and 150
dropped out from the control arms. (Note, for Shi 2010, we as-
sumed the 110 dropouts had occurred equally between the control
and intervention arms.) In the sensitivity analysis, we assumed that
dropouts used appropriate hygiene practices before feeding their
infant. Conclusions for this outcome also remain unchanged (RR
1.30, 95% CI 1.17 to 1.46; Analysis 3.3).
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Educational intervention versus no educational intervention for improving complementary feeding practices: growth outcomes

Patient or population: children of complementary feeding age

Settings: community and facility

Intervention: educat ional Intervent ion

Comparison: no educat ional intervent ion

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)
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(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk
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Follow-up: 9 to 12

months

52 higher)

Height/ length (at 12

months of age)

Measurement:

cm (mean and standard

deviat ion)

Follow-up: 9 to 18

months

- The mean height/

length at 12 months

of age in the interven-

t ion groups was 0.32

cm higher (0.11 to 0.52

higher)

- 2464

(5 studies)

⊕⊕©©

Lowa

-

Nutritional status:

stunting (H/LAZ ≤ −2

SD)

Measurement: propor-

t ion of part icipants with

events

Follow-up: 6 to 24
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RR 0.89
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* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95%CI) is based on the assumed

risk in the comparison group and the relative effect of the intervent ion (and its 95%CI)

CI: conf idence interval; ICC: intra-class correlat ion coef f icient; H/LAZ: height/ length-for-age z-score; RR: risk rat io; SD: standard deviat ion; WAZ: weight-for-age z-score; WH/

LZ: weight-for-height/ length z-score

GRADE Working Group grades of evidence

High quality: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect

Moderate quality: we are moderately conf ident in the ef fect est imate; the true ef fect is likely to be close to the est imate of ef fect, but there is a possibility that it is substant ially

dif f erent

Low quality: we are moderately conf ident in the ef fect est imate; the true ef fect is likely to be close to the est imate of ef fect, but there is a possibility that it is substant ially

dif f erent

Very low quality: we have very lit t le conf idence in the ef fect est imate; the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

aWe downgraded the quality of the evidence by two levels due to very serious risks of bias; the method of sequence generat ion,

allocat ion concealment and blinding of outcome assessors was unclear or not undertaken in most of the studies
bWe downgraded the quality of the evidence by one level due to serious imprecision; the CI crossed the line of no ef fect
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D I S C U S S I O N

Summary of main results

The review sought to assess the effectiveness of educational in-
terventions for improving complementary feeding practices and
other related health and growth outcomes in young children. We
identified a total of 23 studies, 19 of which were community-based
studies and four were facility-based studies. Overall, the evidence
available suggests that educational interventions improve comple-
mentary feeding practices marginally; there was little evidence of
an effect for growth patterns or nutritional status.

Effect of educational intervention on complementary

feeding practices

There was a small positive effect of educational interventions on
the time of commencement of complementary feeding by the care-
givers of the children. However, the studies that were included in
the meta-analysis were all conducted in high-income and lower-
and upper- middle-income countries (de Oliveira 2012; Edward
2013; Vitolo 2005; Wen 2011). The studies conducted in the
lower-middle- and low-income countries did not report on time
of commencement of complementary feeding hence there was no
information to report. Edward 2013 showed greater benefit of the
intervention in delaying the onset of complementary feeding than
other studies. This may have been due to the mentorship model
employed in the study as community doulas were used to deliver
the educational intervention to adolescent mothers. These doulas
had also been teenage mothers and were sufficiently familiar with
the ethos and environment of the participants.
The focus of most of the included studies seemed to be on the
adequacy (quality and quantity) of complementary foods fed to
infants. Eighteen of the 23 included studies reported on this out-
come in ways that were too varied to be combined for any form
of analysis. All of the studies, however, reported improvements
in the quality and quantity of complementary foods as indicated
by the conclusions of the study authors. This showed that most
caregivers in the intervention arms complied with the intervention
messages irrespective of the fact that the studies did not provide
complementary foods as part of the interventions. A possible ex-
planation for this improvement is that most of the studies were
conducted after undertaking formative research to identify gaps
and resources available in these locations. This made the interven-
tion messages culturally appropriate and enhanced the acceptabil-
ity or affordability (or both) of the interventions, since most of
the recommended foods were readily available in the intervention
settings. This strengthens the evidence that educational interven-
tions without the provision of foods are effective in improving
complementary feeding practices. Although standard measures for
accessing infant and young child feeding have been developed (e.g.
the WHO minimum acceptable diet, minimum dietary diversity,
minimum meal frequency), only one, recently conducted study

put them to use (Reinbott 2016). This made it difficult to assess
the adequacy of foods fed to infants using these indicators in a
meta-analysis and, as such, in this review we assessed adequacy of
food fed to children based on results reported in the individual
studies and the study authors’ conclusions.
Educational interventions showed positive effect on the duration
of exclusive breastfeeding for studies conducted in the commu-
nity (Vitolo 2005; Wen 2011), but showed no effect on the stud-
ies conducted in health facilities (Penny 2005). The test for sub-
group differences between community and facility-based studies
suggested a difference in treatment effect by setting.
Analysis of the (mostly community-based) studies that reported
hygienic practices showed that educational interventions had a
weak positive effect on hygiene practices (Aboud 2009; Aboud
2011; Bhandari 2004; Shi 2010). One study conducted in sub-
Saharan Africa reported that educational intervention had a neg-
ative effect on hygiene practices (not included in meta-analysis;
Negash 2014). Although the study authors did not report on wa-
ter availability in the study area, it is well established that this can
threaten compliance with recommended hygiene practices. Inter-
estingly, all of the studies that reported on hygiene practices were
conducted in the community.
The effect of educational interventions in preventing diarrhoea
showed mixed results. Four community-based studies reported this
outcome and only one study recorded a clearly beneficial effect
of educational interventions in reducing the episodes of diarrhoea
in the intervention group. The other three studies found no clear
effect on the incidence and prevalence of diarrhoea.
Educational interventions were effective in reducing the days spent
in the hospital in one community-based study. Other studies did
not report this outcome.
Educational interventions were also effective in improving the
knowledge of caregivers in all of the included studies. Although
we were unable to pool the results in a meta-analysis, the study
authors reported that caregivers in the intervention groups were
able to recall the intervention messages at follow-up, recall recom-
mended feeding practices and messages accurately, and had higher
knowledge scores.
None of the studies reported any clear adverse effects of the inter-
ventions.

Effect of educational intervention on growth

The studies included in the meta-analyses did not show an effect
of educational intervention on growth parameters. The test for
differences in the weight of the children taken at baseline and at
6, 12, 18 and 24 months did not show any statistical difference.
The analysis showed similar findings for height/length and for
underweight, stunting and wasting.
Of the studies not included in the quantitative analysis, three
showed a positive effect of educational intervention on growth
parameters, while the other two did not suggest a positive effect
of educational intervention.
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Although the study authors measured growth parameters at various
time points, we only included growth parameters at 6, 12, 18
and 24 months of age in the meta-analysis. This is because 6 and
12 months of age mark the half and first year of an infant’s life
respectively, and since the rate of growth reduces after infancy, we
choose a six-monthly interval thereafter (18 and 24 months of
age).
We found no studies evaluating or reporting the effects of educa-
tional interventions on mortality.

Overall completeness and applicability of
evidence

Of the 23 studies included in this review, five were conducted in
high-income countries: Australia (Campbell 2013; Daniels 2012;
Wen 2011), Germany (Koehler 2007) and the USA (Schroeder
2015). Six were conducted in upper-middle-income countries:
Brazil (de Oliveira 2012; Vitolo 2005), China (Shi 2010; Yin
2009), Colombia (Olaya 2013), and Peru (Penny 2005). Eight
were conducted in lower-middle-income countries, including
Bangladesh (Aboud 2008; Aboud 2009; Aboud 2011), Cambo-
dia (Reinbott 2016), India (Bhandari 2001; Bhandari 2004; Vazir
2013), and Pakistan (Saleem 2014). Three studies were conducted
in a low-income country: Ethiopia in tropical Africa ((Kang 2017;
Negash 2014; Tariku 2015). The location of one study was not
stated in the study report (Edward 2013).
Eight of the 23 studies were conducted in urban settings (Daniels
2012; de Oliveira 2012; Edward 2013; Koehler 2007; Olaya 2013;
Schroeder 2015; Vitolo 2005; Wen 2011), two in peri-urban set-
tings (Penny 2005; Saleem 2014), one in an urban slum (Bhandari
2001), and 11 in rural settings (Aboud 2008; Aboud 2009; Aboud
2011; Bhandari 2004; Kang 2017; Negash 2014; Reinbott 2016;
Shi 2010; Tariku 2015; Vazir 2013; Yin 2009). One study report
stated that the study was conducted in local government areas but
did not state clearly whether the setting was urban, semi-urban or
rural (Campbell 2013). Community-based studies were well dis-
tributed among the high- and middle-income countries but health
facility-based studies were conducted mainly in the high- and up-
per-middle-income countries.
The findings of these studies could be applied across the social
groups because the studies were conducted in high-, upper-mid-
dle- and lower-middle-income countries. However, it is important
to note that the studies from low-income settings were all from
the same country in sub-Saharan Africa (Ethiopia), consequently
while the findings of this study could be applied in the high-,
lower-upper- and lower-middle-income countries, the same can-
not be said of the low-income countries where the three studies in
this classification were conducted in the same country (Ethiopia).
The participants included in the studies, mother/caregiver-child
pairs, were also properly suitable for the review since the children
included in the studies ranged from birth to 24 months of age and
this age bracket includes the time frame for the onset of comple-

mentary feeding. Most of the outcomes were measured on chil-
dren while mothers/caregivers received the educational interven-
tion. The intervention delivery mechanisms and promotional ac-
tivities are also assessed as applicable across settings since they gen-
erally included group sessions/meetings, demonstration and prac-
tical sessions, the use of flip charts, picture books and brochures.
These strategies are easily reproducible across settings irrespective
of income classification or development rating.
The intervention messages were also culturally appropriate and
incorporated locally available foods in recommendations on the
types of foods and food groups to be fed to children of complemen-
tary feeding age. This encouraged the mothers/caregivers to use re-
sources locally available to them and increased the acceptability of
the intervention. This was evident by the rate of compliance and,
in one of the studies, the mothers contributed the cooking materi-
als used in the nutrition sessions. The messages also included key
aspects of adequate complementary feeding such as recommenda-
tions on the duration of breastfeeding, continued breastfeeding in
addition to complementary foods, dietary diversity, consistency of
complementary foods, hygiene and feeding based on satiety cues.
In general, the majority of the interventions were delivered to
groups of women (typically the mothers) or caregivers in their
own homes. Interventions used a mixture of interactive sessions,
demonstrations of correct practice, imitation, role plays, group
discussions, peer support, story telling, picture books and village
rallies amongst others. Reporting of exact intervention content
was mostly poor; for example, replication of interventions from
reported detail may not be possible. In the same vein, an appraisal
of the educational approaches used in the studies is most likely not
feasible. Nothwithstanding that this review did not set out to eval-
uate the education models/approaches used in implementing the
studies, participatory approaches, such as the ’Trials of Improved
Practices’ (TIPs) and other formative research procedures, are be-
lieved to yield higher levels of acceptability for the interventions
being implemented.
The studies also measured key child-feeding indicators and out-
comes, which are generally measurable across settings and, as such,
can be easily applied and replicated.

Quality of the evidence

We assessed the quality of evidence using the GRADE approach
(Guyatt 2008). The evidence that educational interventions im-
prove complementary feeding practices (time of introduction of
complementary foods) is considered to be of moderate quality
(Summary of findings for the main comparison), while that of
growth outcomes is considered to be of low to very low quality
(Summary of findings 2). Most of the studies were at unclear risk
of selection bias due to unclear allocation concealment. In addi-
tion, some of the studies were at high or unclear risk of perfor-
mance and detection bias since they did not blind or describe the
blinding of participants, personnel and outcome assessors. Most
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of the studies favoured the intervention arms, although the results
of the meta analysis showed some imprecision.
Consequently, further research is likely to have an important im-
pact on our confidence in the estimate of effect and may change
the estimate for improved complementary feeding practices. We
are very uncertain about the estimates of effects for the growth out-
comes, which indicate that evidence is insufficient to confirm that
education is an effective intervention for improving the growth of
infants, while further research is very likely to have an important
impact on our confidence in the estimate of effect for nutritional
status and is likely to change the estimate.

Potential biases in the review process

This review attempted to assess the effect of educational inter-
ventions on a broad spectrum of topical aspects of complemen-
tary feeding. It is the only Cochrane Review that has evaluated
the effectiveness of education on four key aspects of complemen-
tary feeding across the globe. Other non-Cochrane reviews have
assessed the effectiveness of education and other complementary
feeding interventions on complementary feeding and growth in
low-income countries (Imdad 2011; Lassi 2013; Shi 2011), while
Dewey 2008 assessed the effectiveness of complementary feed-
ing interventions in general in low-income countries. Our search
strategy was highly sensitive and we did not apply any language
restrictions. We also included published data and contacted study
authors for unpublished data.
As shown in the ’Risk of bias’ assessment, one potential bias in the
review process was that a number of included studies were unable
to blind participants and personnel, as such we cannot rule out
the possibility of detection bias and its effect on the results in the
intervention groups. We were also unable to retrieve the full texts
of 10 studies we believe might qualify for inclusion in this review
(see Studies awaiting classification). Due to the limited number
of studies we were able to include in our meta-analyses, we did
not conduct the planned sensitivity analyses to detect the effect
of excluding studies with missing data, unpublished studies, and
studies with high risk of bias on the overall results of the meta-
analysis.
Some studies in our analysis either did not account for the effect of
clustering in their analysis, or reported raw (unadjusted) estimates.
As such, we followed section 16.3.4 and 16.3.5 of the Cochrane
Handbook for Systematic Reviews of Interventions for calculating
the effective sample size and incorporating cluster studies in the
meta-analysis (Higgins 2011). These are approximate methods
and results should be interpreted accordingly.

Agreements and disagreements with other
studies or reviews

The effectiveness of educational interventions for improving com-
plementary feeding practices in low-income countries has been
previously studied by Shi 2011. The findings of this review agree
with that of Shi 2011, although it was limited to low-income
countries. On the effect of educational interventions on growth,
the findings of this review are similar to those of Imdad 2011 and
Lassi 2013, notwithstanding that the studies were also undertaken
in low-income countries. In general, the review by Dewey 2008
found educational interventions to be an effective strategy for pro-
moting appropriate complementary feeding in low-income coun-
tries.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Overall, educational interventions led to improvement in comple-
mentary feeding practices. It delayed the early onset of comple-
mentary feeding, increased the duration of exclusive breastfeeding,
enhanced the adequacy of complementary foods in both settings
and improved hygiene practices in community-based settings. The
weight of evidence from the community-based studies (four of five
included studies) was in favour of educational interventions as a
promoter of hygienic practices.

The facility-based studies did not assess hygiene practices. Com-
munity-based studies are preferred in assessing hygiene practices
of caregivers as the facility-based studies are conducted in an ’ideal’
condition hence hygiene of the environment is taken care of by the
study team and not the caregivers. The improvement in hygiene
practices was mainly due to improved practice of handwashing by
caregivers before feeding of children. No information was avail-
able on water sanitation practices and food preparation and stor-
age properties. This review showed that educational interventions
without the provision of complementary foods were effective in
improving complementary feeding practices. This may have been
accounted for by the formative research undertaken by most of
the studies before the commencement of the intervention, making
the interventions culturally appropriate and acceptable.

Implications for research

The findings of this review point to the need for further research
of high methodological quality to determine the effectiveness of
educational interventions for improving complementary feeding
practices. There is a need for studies with adequate concealment
of allocation sequence and studies that blind outcome assessors.

Also, structured methods or metrics for assessing and reporting
complementary feeding practices are needed for accurate judge-
ment of the complementary feeding practices. We observed that
study authors used highly subjective methods that made it impos-
sible to conduct meta-analysis. This also has implications on our
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confidence in the outcomes of the interventions given the high rate
of self-reporting since there is the tendency for caregivers to report
socially desirable behaviours. This may have accounted for the lit-
tle or nonexistent effect of the intervention on growth outcomes,
which were measured objectively, despite reports of high compli-
ance with the interventions, and is contrary to the clear effects of
the intervention on complementary feeding practices mostly self-
reported by caregivers.

None of the included studies reported the effect of educational
interventions on the storage and preservation of complementary
foods by mothers/caregivers of the children as well as on mor-
tality. Well-conducted research, which assesses these outcomes, is
therefore necessary to fill this gap. There is also a need for more
studies that deploy participatory approaches and other formative
research in order to boost the acceptability and sustainability of
the interventions and newly imbibed practices at the end of the
studies.

Furthermore, there is need for more studies to be conducted in
African and other low-income countries to make the conclusions
on the effectiveness of the intervention more robust across the
various settings.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Aboud 2008

Methods Design: cluster-RCT
Unit of randomisation: village clusters
Intention to treat: yes
Adjustment for clustering: yes

Participants Total number randomised: intervention: 16 villages with 102 mother-child pairs; control:
16 villages with 100 mother-child pairs
Inclusion criteria: children aged of 12-24 months at pre-test
Exclusion criteria: child is physically or mentally handicapped or not yet started on
complementary foods
Age: children aged 12-24 months at pre-test
Gender: intervention: 38.2% male, 61.8% female; control: 55% male, 45% female
Ethnicity: not reported
Settings: rural subdistrict of Sripur, in the district of Gazipur, Bangladesh, 60 km north
of the capital Dhaka
Country: Bangladesh
Attrition: intervention: 9/102 (8.8%); control: 9/100 (9%)

Interventions Intervention (see Table 2 for detailed description): 6 sessions on responsive feeding added
on to the regular programme
Control: regular weekly sessions on nutrition (regular programme)
Duration of each intervention session: not reported

Outcomes Primary outcomes:
1. attained and gained weight
2. mouthfuls eaten
3. self-fed mouthfuls
4. mother’s responsive acts
5. self-feeding
6. maternal responsiveness

Secondary outcomes:
1. child refusals
2. maternal non-responsive encouragement
3. forceful feeding
4. foods fed to the child
5. messages recalled by the mother

Time points reported: 2 weeks after the sessions ended (post-test) and at 5-month follow-
up

Notes Study start and end dates: ”study took place between March and November 2006“
(quote, p 277)
Study duration: 9 months
Conflict of interest: ”none declared“ (quote, p 286)
Source of funding: ”funding was provided by the UK Department for International
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Aboud 2008 (Continued)

Development, Bangladesh with additional amounts from Plan International, Bangladesh
and BRAC University’s Institute of Educational Development. The pilot study was
funded by Concordia University’s Human Development Research Center grant from
FQRSC.“ (quote, p 285-6)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Comment: random number table (see p
278)

Allocation concealment (selection bias) Unclear risk Comment: no information on whether al-
location was concealed from study person-
nel. Study authors comment in paper that
”mothers were told they could participate
in the group sessions even if they did not
want to be involved in the research. Thus,
allocation to the intervention group was
concealed during recruitment“ (quote, p
278). However, ”mothers were informed
that they would receive nutrition educa-
tion, and signed their consent to participate
in data collection“ (quote, p 277)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: ”Peer educators implementing the
responsive feeding intervention received
extra training and knew that they were
participating in a non-regular programme“
but ”eight research assistants, blind to the
group assignment, recruited mothers to the
study“ (p 278)
Comment: in addition, it is unlikely that
participants could be blinded to receiving
the intervention

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: ”the research team’s independence
from the implementation of sessions was
maintained; research assistants were not
present in the area when the intervention
was being implemented. To assess the con-
tinued blindness of research assistants, af-
ter follow-up we asked them what par-
enting programmes the mothers had re-
ceived. They assumed all had received mes-
sages about responsive feeding, and were
unaware that there were two programmes.
No one noticed special feeding messages or
materials in the homes they visited“ (p 278)
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Aboud 2008 (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Quote: ”...analysis was based on intention
to treat“ (p 281)

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available

Other bias Low risk Comment: none observed

Aboud 2009

Methods Design: cluster-RCT
Unit of randomisation: village clusters
Intention to treat: yes
Adjustment for clustering: design effect calculated and incorporated in sample size cal-
culations

Participants Total number randomised: mothers and children from 37 village groups (intervention:
19 clusters (108 mother-child pairs); control: 18 clusters (95 mother-child pairs))
Inclusion criteria: children aged 8-20 months at pre-test
Exclusion criteria: not stated
Age: children aged 8-20 months at pre-test
Gender: intervention: 61.1% male, 38.9% female; control: 49.5% male, 50.5% female
Ethnicity: not reported
Settings: rural subdistrict of Jaldhaka, in the district of Nilphamari, Bangladesh, 650 km
north of the capital Dhaka
Country: Bangladesh
Attrition: intervention: 2/108 (1.85%); control: 7/95 (7.36%)

Interventions Intervention (see Table 2 for detailed description): 6 educational sessions on responsive
feeding in addition to the regular programme
Control: regular programme
Duration of each intervention session: not reported

Outcomes Primary outcomes:
1. weight
2. mouthfuls eaten
3. self-fed mouthfuls
4. mother’s responsive verbal acts

Secondary outcomes:
1. child refusals and maternal non-responsive encouragement
2. feeding position
3. handwashing
4. foods fed to the child
5. messages recalled by the mother

Time points reported: 2 weeks after the sessions ended (post-test), and at follow-up 5
months after the sessions ended, and 6 weeks after the booster
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Aboud 2009 (Continued)

Notes Study start and end dates: ”study took place between April to December 2007“ (quote,
p 1739)
Study duration: 9 months
Conflicts of interest: ”no conflicts of interest“ (quote, p 1738)
Source of funding: not stated

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Comment: random number table (see p
1739)

Allocation concealment (selection bias) Unclear risk Comment: not described, probably not
done

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: ”Peer educators implementing the
responsive feeding intervention received
extra training and knew that they were par-
ticipating in an atypical program. Mothers’
awareness of different programs was not as-
sessed“ (p 1739)
Quote: ”Mothers were informed that they
would receive nutrition education and
signed consent forms to participate in data
collection“ (p 1739)

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: ”eight research assistants who were
not aware of group assignment visited
mothers at home and recruited them into
the study during May. They recruited all el-
igible mothers from the organization’s on-
going health and nutrition program. The
research team’s independence from the im-
plementation of sessions was maintained;
research assistants were not present in the
area when the intervention was being im-
plemented. After follow-up they were still
unaware that there were 2 distinct pro-
grams“ (p 1739)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Quote: ”approximately 5% of the sample
was lost to follow-up, 7% of control moth-
ers and 2% of intervention mothers. Also,
analysis was by intention to treat“ (p 1740)

Selective reporting (reporting bias) Unclear risk Comment: none observed. No protocol
was available for assessment
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Aboud 2009 (Continued)

Other bias Low risk Comment: none observed

Aboud 2011

Methods Design: cluster-RCT
Unit of randomisation: village clusters
Intention to treat: yes
Adjustment for clustering: design effect calculated and incorporated in sample size cal-
culations

Participants Total number randomised: 302 mother-child pairs in 45 village groups (intervention 1
(RFS): 15 village clusters; intervention 2 (RFS plus Sprinkles) 14 village clusters; control:
16 village clusters)
Inclusion criteria: mothers with children aged 8-20 months
Exclusion criteria: disabled children and those who had not started complementary
feeding
Age: mothers and their children aged 8-20 months at pre-test
Gender: intervention 1: 46% male, 54% female; intervention 2: 43% male, 57% female;
control: 51% male, 49% female
Ethnicity: not reported
Settings: Khansama subdistrict of northern Bangladesh
Country: Bangladesh
Attrition: intervention 1: 7/92 (7.6%); intervention 2: 1/100 (1%); control: 9/110 (8.
18%)

Interventions Intervention (see Table 2 for detailed description):
1. intervention 1 (RFS): 6 weekly sessions on responsive parenting (feeding and

stimulation) in addition to the regular programme
2. intervention 2 (RFS plus Sprinkles): 6 weekly sessions on responsive parenting

(feeding and stimulation) in addition to the regular programme and 6 months of a
food powder fortified with minerals and vitamins
Control: regular programme
For the purpose of comparison, we considered intervention group 1 and the control arm
Duration of each intervention session: not reported

Outcomes 1. Home Observation for Measurement of the Environment (HOME) Inventory
2. Mother-child responsive talk
3. Directive talk
4. Language development
5. Child mouthfuls eaten
6. Self-fed mouthfuls
7. Mother’s verbal responses
8. Child refusals
9. Handwashing

10. Weight
11. Length
12. Messages recalled by the mother
Time points reported: 2 weeks after the RFS sessions ended (post-test), and at follow-up
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Aboud 2011 (Continued)

Notes Study start and end dates: unclear
Study duration: unclear
Conflicts of interest: ”the authors have indicated they have no financial relationships
relevant to this article to disclose“ (quote, p e1191)
Source of funding: ”this research was supported by a grant from the Social Sciences and
Humanities Research Council of Canada“ (quote, p e1197)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Comment: study was cluster-randomised
field study but not described (p e1192)

Allocation concealment (selection bias) Unclear risk Comment: not described, probably not
done

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: ”ten research assistants who
were kept unaware of group assignment
throughout the study visited mothers and
recruited them“ (p e1192)
Comment: it is unlikely that participants
could be blinded to fact that they were re-
ceiving an intervention

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: not described, probably not
done

Incomplete outcome data (attrition bias)
All outcomes

Low risk Quote: ”approximately 5.6% of the sam-
ple was lost to follow-up: 8% of control
mothers, 7% of mothers in the RFS group,
and 1% of mothers in the RFS group“ (p
e1194)
Comment: also, analysis was by intention
to treat

Selective reporting (reporting bias) Unclear risk Comment: none observed. No protocol
available

Other bias Low risk Comment: none observed
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Bhandari 2001

Methods Design: RCT
Unit of randomisation: children
Intention to treat: no
Adjustment for clustering: N/A. Parallel-group study

Participants Total number randomised: 418 children. Intervention group 1 (food supplementation
group - 104), intervention group 2 (nutritional counselling group -104), intervention
group 3 (visitation group - 104), control group (no intervention - 106)
Inclusion criteria: infants enrolled as they reached the age of 4 months if written informed
consent was available
Exclusion criteria: infants of families likely to emigrate during the study and with major
congenital malformations
Age: infants enrolled at 4 months of age and followed up until 12 months of age
Gender: food supplementation: 54% male, 46% female; nutritional counselling: 43.3%
male, 56.7% female; no intervention: 41.9% male, 58.1% female; visitation (control):
48.4% male, 51.6% female
Ethnicity: not reported
Settings: South Delhi, the urban slum of Nehru place, India
Country: India
Attrition: food supplementation: 17/104 (16.3%); nutritional counselling: 7/104 (6.
7%); no intervention: 13/106 (12.2%); visitation (control): 13/104 (12.5%)

Interventions Intervention (see for Table 2 detailed description):
1. intervention group 1: received a milk-based cereal and nutritional counselling
2. intervention group 2: monthly nutritional counselling alone
3. intervention group 3: visitation group (used as the control group in the study)

Control: no intervention
For the purpose of comparison we considered intervention group 2 and intervention
group 3
Duration of each intervention session: not reported

Outcomes 1. Weight
2. Length
3. Energy intake from food packet and usual diet
4. Number of infants breastfed
5. 24-hour breastfeeding frequency
6. Diarrhoea
7. Dysentery
8. Acute lower respiratory infections
9. Fever

Time points reported: 26, 38, 52 weeks

Notes Study start and end dates: not stated
Study duration: 8 months (infants were followed from 4 months to 12 months of age)
Conflict of interest: not stated
Source of funding: ”supported by United Nations Children’s Fund, Delhi“ (quote, p
1946)

Risk of bias

57Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

(Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Bhandari 2001 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Comment: not described

Allocation concealment (selection bias) Unclear risk Comment: not described, probably not
done

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described, probably not
done

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: not described, probably not
done

Incomplete outcome data (attrition bias)
All outcomes

High risk Quote: ”four hundred and eighteen chil-
dren were randomised and end study
weight was available in 368 (88%). The
common reasons for missing anthropom-
etry were non availability of the family
(72%), emigration (8%) and refusal to par-
ticipate in the study after an initial consent
(8%). Six infants died during the study, two
each in the counselling and no intervention
groups and one each in the food supple-
mentation and visitation group“ (p 1948)
Comment: analyses not by intention to
treat

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available for thorough assessment

Other bias Low risk Comment: none observed

Bhandari 2004

Methods Design: cluster-RCT
Unit of randomisation: communities
Intention to treat: yes
Adjustment for clustering: yes. Quote: ”All results reported are adjusted for cluster ran-
domisation (using the “cluster” option of the “regress” command)“ (p 2344)

Participants Number: 8 communities with 1025 newborn infants (intervention: 552; control: 473)
Inclusion criteria: newborns enrolled if they were local residents and informed written
consent was obtained
Exclusion criteria: not stated
Age: newborns enrolled and followed up every 3 months up to the age of 18 months
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Gender: intervention: 52.2% male, 47.8% female; control: 53.5% male, 46.5% female
Ethnicity: not reported
Settings: State of Haryana
Country: India
Attrition: intervention: 117/552 (21.2%); control: 79/473 (16.7%)

Interventions Intervention (see Table 2 for detailed description):
1. large group education
2. feeding demonstrations

Control: treatment as usual (routine services)
Duration of each intervention session: not reported

Outcomes 1. Effect on physical growth (weights and lengths)
2. Complementary feeding practices (effects of the types of food fed to children,

responsive feeding, hygiene practices)
3. Prevalence of diarrhoea

Not used in this review:
1. prevalence of cough
2. prevalence of fever

Time points reported: weights and lengths at 6, 12 and 18 months, and complementary
feeding practices at 9 and 18 months

Notes Study start and end dates: not reported
Study duration: 18 months
Conflict of interest: not stated
Source of funding: ”supported by the Department of Child and Adolescent Health and
Development, World Health Organization, Geneva, Switzerland“ (quote, p 2342)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Comment: sequence was generated using
random numbers table (see p 2344)

Allocation concealment (selection bias) Low risk Quote: ”a statistician, not involved with
the study, generated 4 single-digit random
numbers using a random numbers table“
(p 2344)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described, probably not
done

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: not described, probably not
done
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Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: more than 10% loss (196/
1025) but ”all analyses were by intention
to treat“ (quote, p 2344)

Selective reporting (reporting bias) Unclear risk Comment: none observed. No protocol
available

Other bias Low risk Comment: none observed

Campbell 2013

Methods Design: cluster-RCT
Unit of randomisation: clusters
Intention to treat: yes
Adjustment for clustering: yes

Participants Total number randomised: 542 mother/infant pairs (271 children in the intervention
and 271 children in the control group)
Inclusion criteria:

1. individual parents: gave informed written consent, were first-time parents, and
were able to communicate in English

2. parent groups: ≥ 8 parents enrolled or ≥ 6 parents enrolled in areas of low
socioeconomic position
Exclusion criteria: not explicitly stated
Gender: intervention: 51.7% male, 48.3 female; control: 53.5% male, 46.5 % female
Ethnicity: not reported
Settings: 14 LGAs randomly selected from the 28 eligible LGAs located within a 60 km
radius of the research centre, situated within the major metropolitan city of Melbourne
Country: Australia
Attrition: 10%, intervention: 21/241; control: 27/239

Interventions Intervention (see Table 2 for detailed description): 6 x 2-h dietitian-delivered sessions,
DVD and written resources for infant aged 4-15 months
Control: parents received usual care
Duration: each session lasted 2 h

Outcomes 1. Infant diet (3 x 24-h diet recalls)
2. Physical activity (accelerometry)
3. Television viewing time
4. BMI

Time points reported: 4, 9 and 20 months of age

Notes Study start and end dates: June 2008 and February 2010
Study duration: 20 months
Conflict of interest/financial disclosure: ”Drs Campbell and Crawford are supported
by fellowships from the Victorian Health Promotion Foundation; Dr Hesketh is sup-
ported by a National Heart Foundation of Australia Career Development Award; Dr
Lioret is supported by a Deakin University Alfred Deakin Postdoctoral Fellowship; Dr

60Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

(Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Campbell 2013 (Continued)

McNaughton is supported by an Australian Research Council Future Fellowship; Dr
Cameron is supported by a fellowship from the Australian National Health and Medical
Research Council; Dr Ball is supported by a Senior Research Fellowship from the National
Health and Medical Research Council. Dr Salmon is supported by a National Health
and Medical Research Council Principal Research Fellowship (APP1026216); Dr Uk-
oumunne is supported by the UK National Institute for Health Research funded Penin-
sula Collaboration for Leadership in Applied Health Research and Care; Ms Hnatiuk
is supported by a Deakin International Postgraduate Research Scholarship; the other
authors have indicated they have no financial relationships relevant to this article to
disclose“ (quote, p 660)
Source of funding: ”supported by the National Health and Medical Research Council
(grant 425801). Additional funds were supplied by the Heart Foundation Victoria and
Deakin University“ (quote, p 660)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Comment: not enough information is pro-
vided. The study authors only state that
”This study was a cluster RCT with bal-
anced (1:1) randomisation. Fourteen local
government areas (LGAs) were randomly
selected from the 28 eligible LGAs located
within a 60-km radius of the research cen-
ter, situated within the major metropoli-
tan city of Melbourne,Australia “ (quote, p
653) ”Randomization (stratified by LGA)
was conducted by an independent statisti-
cian“ (quote, p 653)

Allocation concealment (selection bias) Low risk Quote: ”randomization of first-time par-
ents’ groups (clusters) occurred after re-
cruitment to avoid selection bias“ (p 653)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: ”although parents were not blinded
to allocation, they were not informed of the
study aims or hypotheses. Staff measuring
height and weight were not blinded to in-
tervention status because they also deliv-
ered the intervention. Participants were not
blinded so may have revealed their group
allocation to outcome assessors“ (p 653)

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: ”all dietary recalls, data entry, and
analyses were conducted with staff blinded
to participant’s group allocation“ (p 653)
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Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: 10% (21/241 in the interven-
tion arm and 27/239 in the control arm)
(see p 656)
Comment: missing data were accounted
for, see Figure 1. In addition analysis was
on intention-to-treat basis

Selective reporting (reporting bias) Low risk Comment: none observed. Protocol as-
sessed and all outcomes stated in methods
were reported

Other bias Unclear risk Comment: duplicate report but protocol is
available

Daniels 2012

Methods Design: RCT
Unit of randomisation: mother-infant dyads
Intention to treat: yes
Adjustment for clustering: N/A. Parallel-group study

Participants Total number randomised: 698 mothers (intervention: 352; control: 346) with healthy
infants
Inclusion criteria: first-time mothers (≥ 18 years) who had delivered a healthy-term
infant (> 35 weeks, > 2500 g), had no documented history of domestic violence or
intravenous drug use, had no self-reported eating or psychiatric disorder, had facility
with written and spoken English, had an ability to attend group sessions, were still
living locally (that is, could attend intervention sessions), had no serious infant health
problems, had a maternal score on the Kessler 10 Psychological Distress Scale < 30 (not
indicative of high maternal psychological distress)
Exclusion criteria: not stated explicitly
Age: newborn infants but intervention commenced at 4-6 months of age and infants
were followed-up to 2 years of age
Gender: intervention: 49% male, 51% female; control: 50% male, 50% female
Ethnicity: not reported
Settings: 2 Australian states, Brisbane and Adelaide
Country: Australia
Attrition: intervention: 65/346 (18.7%); control: 92/352 (26.1%)

Interventions Intervention (see Table 2 for detailed description): comprehensive skills-based pro-
gramme, which focused on feeding and parenting practices that mediate children’s early
feeding experiences. It comprised 2 group education modules of 6, fortnightly group
sessions (10-15 mothers per group), each of 1-1.5 h duration
Control: self-directed access to usual, community, child health services
Duration: each session lasted 1-1.5 h

Outcomes 1. Maternal feeding practices
2. Weight-for-age z-scores
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3. BMI-for-age z-scores
Time points reported: 9 months from baseline (infants aged 13-15 months, 6 months
after completion of the
first and immediately before commencement of the second module) and 18 months
from baseline (children aged 2 years, 6 months after the second module)

Notes Study authors provided additional data
Study start and end dates: not reported
Study duration: not reported
Conflict of interest: ”the authors declare no conflict of interest“ (quote, p 1298)
Source of funding: ”NOURISH was funded 2008-2010 by the Australian National
Health and Medical Research Council (Grant 426704). Additional funding was provided
by HJ Heinz (postdoctoral fellowship KM), Meat and Livestock Australia (MLA), De-
partment of Health South Australia, Food Standards Australia New Zealand (FSANZ)
, Queensland University of Technology, and NHMRC Career Development Award
390136 (JMN)“ (quote, p 1298)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Comment: sequence was generated using a
permutated-block schedule (see p 1293)

Allocation concealment (selection bias) Low risk Quote: ”individual dyads were allocated
randomly to the intervention or control
group by a statistician external to the study“
(p 1293)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described. Probably not
done

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: ”anthropometric measurements
were undertaken by trained study staff
blinded to participant allocation status and
not involved in intervention delivery“ (p
1293)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: total attrition was at 18 months
was 22% and 14% at 9 months but ”anal-
ysis was by intention to treat“ (quote, p
1294)

Selective reporting (reporting bias) Unclear risk Comment: duplicate publication and total
attrition in Daniels 2012 was reported at
9 months (14%) instead of at 18 months
(22%)
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Other bias Low risk Quote: ”despite our rigorous sampling
strategy and strong retention, there is ev-
idence of selection and retention bias“ (p
1297)
Quote: ”however, these biases do not com-
promise the internal validity of the study“
(p e116)

de Oliveira 2012

Methods Design: RCT
Unit of randomisation: adolescent mothers
Intention to treat: yes
Adjustment for clustering: N/A. Parallel-group study

Participants Total number randomised: 323 mother-child pairs (intervention: 163; control: 160)
Inclusion criteria: adolescent mothers, infants, and maternal grandmothers living in the
city of Porto Alegre, with healthy non-twin newborn infants, in the rooming-in ward,
having started breastfeeding, with infant birth weight ≥ to 2500 g
Exclusion criteria:

1. pairs who had to be separated due to problems related to the mother or the baby
2. adolescents who lived with their newborns’ paternal grandmother

Age: newborn infants followed up to 6 months of age
Gender: intervention: 46.6.% male, 53.4% female; control: 55 male, 45% female
Ethnicity: not reported but skin colour reported as white (intervention: 63.8%; control:
61.9%)
Settings: Porto Alegre
Country: Brazil
Attrition: intervention: 28/163 (17.2%); control: 35/160 (21.9%)

Interventions Intervention (see Table 2 for detailed description) (2 arms): counselling sessions on
breastfeeding and complementary feeding
Control: (2 arms): not described
Duration of each intervention session: not reported

Outcomes 1. Time of introduction of non-breast milk
2. Time of introduction of complementary foods

Time points reported: 4 and 6 months of infant’s age

Notes Study start and end dates: May 2006. End date not reported
Study duration: unclear
Conflict of interest: the study authors reported no conflict of interest
Source of funding: not stated

Risk of bias

Bias Authors’ judgement Support for judgement

64Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

(Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



de Oliveira 2012 (Continued)

Random sequence generation (selection
bias)

Unclear risk Quote: ”subjects were assigned to the study
groups by block random allocation in
groups of two“ (p 358)

Allocation concealment (selection bias) Unclear risk Quote: ”two spheres of similar texture and
size, one bearing the word “Yes” (assign-
ment to intervention group) and the other
bearing the word “No” (assignment to con-
trol group) were drawn from a dark bag and
subjects allocated to the study groups ac-
cordingly“ (p 358)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described. Probably not
done

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: ”the interviewers were blind to the
group to which the mothers belonged“ (p
358)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: about 20% loss to follow-up.
Study reported ”data were analysed accord-
ing to intention to treat“ (quote, p 358)

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available for assessment

Other bias Low risk Comment: none observed

Edward 2013

Methods Design: RCT
Unit of randomisation: mothers
Intention to treat: yes
Adjustment for clustering: N/A. Parallel-group study

Participants Total number randomised: 248 pregnant women (intervention- doula group: 124; con-
trol: 124)
Inclusion criteria: women who were < 34 weeks pregnant, under 21 years of age, and
planning to deliver at the affiliated hospital
Exclusion criteria: mothers who were aware at the time of recruitment that they would
require a surgical delivery, who planned to move from the area, or who planned to give
up custody of the infant
Age: newborn infants enrolled and followed up to age 4 months
Gender: not reported
Ethnicity: young, African-American mothers
Setting: a major urban university hospital and community
Country: unclear
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Attrition: intervention: 16/124 (12.9%); control: 11/124 (8.9%)

Interventions Intervention (see Table 2 for detailed description):
1. breastfeeding advocacy
2. timing of introduction of complementary foods

Control: treatment as usual
Duration of each intervention session: not reported

Outcomes 1. Attempted breastfeeding at the hospital
2. Breastfeeding duration
3. Timing of introduction of complementary foods

Time points reported: 4 months

Notes Study start and end dates: unclear
Study duration: unclear
Conflict of interest: the study authors indicated they had no potential conflicts of interest
to disclose
Source of funding: ”all phases of the research study reported in this paper were supported
by the Maternal and Child Health Bureau Research Program, HRSA, DHHS, grant R40
MC 00203. The intervention implementation was funded by grants from the Irving B.
Harris Foundation, the Blowitz-Ridgeway Foundation, the Prince Charitable Trusts, the
Visiting Nurses Association Foundation, and the Michael Reese Health Trust.“ (quote,
p s160)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: ”randomisation took place in
blocks of 4, 6, or 8, with equal numbers
assigned to the intervention and control
groups within each block“ (p s162)

Allocation concealment (selection bias) Low risk Quote: ”a biostatistician prepared a set of
opaque envelopes, each labelled with a sub-
ject ID number and containing a group as-
signment“ (p s162)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described. Probably not
done

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: not described. Probably not
done

Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: overall attrition was low about
11%. All participants lost to follow-up were
accounted with reasons. 12.9% from inter-
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vention and 8.9% from control group
Quote: ”all analyses were by intent-to-
treat“ (p s163)

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available for assessment

Other bias Low risk Comment: none observed

Kang 2017

Methods Design: cluster-RCT
Unit of randomisation: village clusters
Intention to treat: no
Adjustment for clustering: design effect calculated and incorporated in sample size cal-
culations

Participants Total number randomised: mothers and children from 12 village groups (intervention:
6 areas (1032 mother-child pairs); control: 6 areas (1032 mother-child pairs))
Inclusion criteria: all children aged 6-12 months residing in the two districts
Exclusion criteria: not explicitly stated
Age: 6-12 months
Gender: intervention: 53.4.% male, 46.6% female; control: 51.5% male, 48.5% female
Ethnicity: not reported
Settings: rural Kebeles (the smallest administrative unit) in Habro and Melka Bello
Country: Ethiopia
Attrition: out of the 2064 children randomly selected from the roster, 876 children from
the intervention areas and 914 children from the control areas were enrolled in the study.
Exclusions were related to not finding children/refusal (intervention: 89; control: 14) or
age criteria not being met (intervention: 67; control: 104). Thus, a total of 1790 child
and mother pairs were enrolled at visit 1 and followed up every 3 months
Quote: ”out of 1790 subject children, 750 (82.1%, n = 914 in control area) and 725
(82.8%, n = 876 in intervention area) were included in the longitudinal analysis, who
had at least two measures at different time points.“ (p 7)

Interventions Intervention (see Table 2 for detailed description): 12-day group nutrition sessions in
addition to the ongoing routine Essential Nutrition Action (ENA) programme and the
Community-based Management of Acute Malnutrition (CMAM) programme in both
study areas
Control: ongoing routine ENA programme and the CMAM programme in both study
areas
Duration of each intervention session: not reported

Outcomes Primary outcomes:
1. monthly change in LAZ, weight-forage (WAZ) and WLZ scores from 6-24

months of age
2. absolute risk differences in prevalences of stunting (LAZ < 2), underweight (WAZ

< 2) and wasting (WLZ < 2) at a 12-month follow-up
Time points reported: cohort of children aged 6-12 months: at enrolment (visit 1), 3
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months (visit 2), 6 months (visit 3), 9 months (visit 4), and at the 12-month follow-up
(visit 5)

Notes Study start and end dates: August 2012 and August 2013
Study duration: 12 months
Conflict of interest: ”Yunhee Kang and Parul Christian had no conflict of interest related
to the study. Sungtae Kim is an employee of World Vision Korea. Sisay Sinamo is an
employee of World Vision International“ (quote, p 13)
Source of funding: ”this project was supported by World Vision Korea (project #
E197814) and Korea International Cooperation Agency (KOICA). The funding agen-
cies had no role in the design of the study, data collection and analysis, or presentation
of the results“ (quote, p 13)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: ”intervention allocation was de-
cided by tossing a coin in the presence of
the local authorities“ (p 3)

Allocation concealment (selection bias) Unclear risk Quote: ”intervention allocation was not
blinded among study subjects and commu-
nity members because of the public nature
of the intervention“ (p 3)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: ”the intervention allocation and
data collection procedures were not blinded
to subject mothers and interviewers by the
nature of the intervention of the CPNP.
Some mothers knew of the existence of
the CPNP programme in their community,
but they still did not know that the purpose
of this study was to evaluate the interven-
tion impact“ (p 12)

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Quote: ”the intervention allocation and
data collection procedures were not blinded
to subject mothers and interviewers by the
nature of the intervention of the CPNP.
Some mothers knew of the existence of
the CPNP programme in their community,
but they still did not know that the purpose
of this study was to evaluate the interven-
tion impact“ (p 12)

Incomplete outcome data (attrition bias)
All outcomes

High risk Comment: about 17.2% in the interven-
tion area and 17.9% in the control area
Quote: ”out of 1790 subject children, 750
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(82.1%, n = 914 in control area) and 725
(82.8%, n = 876 in intervention area) were
included in the longitudinal analysis, who
had at least two measures at different time
points.“ (p 7)
Comment: analysis was not by intention to
treat

Selective reporting (reporting bias) Unclear risk Comment: all primary outcomes indicated
in the study protocol were reported. Re-
sults of the secondary outcomes listed in
the study protocol (complementary feed-
ing practices such as dietary diversity and
feeding frequency, and hand washing prac-
tices) although measured were not reported

Other bias High risk Comment:
1. possible cross contamination. Quote:

”in the control area, 3.3% of the children
were reported to have experienced CPNP
participation“ i.e. the intervention (p 7)

2. imbalances in favour of the
intervention area. Quote: ”However, the
intervention area had a higher proportion
of fathers having any primary education
or higher, fewer households with severe
food insecurity, higher availability of
mobile phones, fewer poor households
and greater access to the larger health
facilities“ (p 7)

3. Quote: ”our anthropometric
measurements had considerable
measurement error despite continually
checking for data quality and conducting
refresher trainings. However, we improved
the data by systematically identifying and
excluding suspicious data (18.5% of
length and 16.0% of weight measures)
through sensitivity analysis.“ (p 12)

Koehler 2007

Methods Design: RCT
Unit of randomisation: mothers
Intention to treat: no
Adjustment for clustering: N/A. Parallel-group study
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Participants Total number randomised: 183 (intervention 1: 55; intervention 2: 40; intervention 3:
47; intervention 0 (control): 41)
Inclusion criteria:

1. for mothers: speak German, be available by telephone, and provide written
informed consent of participation

2. for infants: good health, full-term birth (> 37 weeks of pregnancy), and birth
weight exceeding > 2500 g
Exclusion criteria: not described
Age: newborn infants. Intervention commenced when the infant reached 2 months of
age and lasted until the infant was 12 months old
Gender: male (control 24.4%, intervention 75.6%), female (control 20.4%, intervention
79.6%)
Ethnicity: not reported but inclusion criteria stated that the mothers speak German
Settings: Dortmund
Country: Germany
Attrition: not reported

Interventions Intervention (see Table 3 for detailed description): nutritional counselling
1. intervention group 1: offered a telephone hotline 3 times per week, open for 2 h

each time
2. intervention group 2: received additional written information on the Dietary

Schedule distributed in 3 parts, each dealing with the diet in the coming period
3. intervention group 3: offered additional personal telephone counselling

Control: no intervention
Duration: mean duration of personal telephone counselling was 14 min

Outcomes 1. Compliance with food-based recommendations by the different food groups
2. Standardised daily nutrition scores

Time points reported: 4, 6, 9 and 12 months

Notes Study start and end dates: unclear
Study duration: 10 months
Conflict of interest: not reported
Source of funding: unclear but study authors report that the study was ”supported by
NOVITAS Vereinigte BKK, Duisburg, Germany“ (quote, p 106), a nationwide com-
pulsory health insurance company

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: ”infants were randomly assigned
to the study groups by random numbers
generated with the RANUNI function“ (p
108)

Allocation concealment (selection bias) Unclear risk Comment: not described
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Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Comment: no information on total num-
ber of participants lost to follow-up

Selective reporting (reporting bias) Unclear risk Comment: all measures discussed in the
methods section of the article were reported
in the results, but no protocol available for
assessment

Other bias Low risk Comment: none observed

Negash 2014

Methods Design: RCT
Unit of randomisation: mother-child pairs
Intention to treat: no
Adjustment for clustering: no. Reported as a parallel-group study, but possibly a cluster
study

Participants Number: 197 caregivers (intervention: 100; control: 97)
Inclusion criteria: caregivers who had been residents of the study area for > 6 months
and who gave consent
Exclusion criteria: children who had signs of illness, such as persistent vomiting, cough-
ing, diarrhoea or fever, or acute signs such as runny nose, watery eyes, itchy eyes, red
eyes, or redness around the lips and swollen lips
Age: children aged 6-23 months at baseline
Gender: not reported
Ethnicity: not reported
Settings: 2 Kebeles (Titicha and Debicha) of Hula Woreda, Southern Nations Nation-
alities and Peoples’ Region (SNNPR)
Country: Ethiopia
Attrition: not reported

Interventions Intervention (see Table 2 for detailed description):
1. nutrition education session on young child feeding using visual materials (posters)

from Alive and Thrive
2. demonstration of the preparation of the 30% broad-bean-supplemented maize-

barley porridge, followed by tasting
Control: no intervention
Duration of each intervention session: 2 h
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Outcomes 1. Knowledge and practice regarding complementary feeding (scores)
2. Dietary practice
3. Dietary intakes (nutrients)
4. Weight and height (nutritional status)
5. Handwashing

Time points reported: baseline and end-line

Notes Study start and end dates: September 2012 and March 2013
Study duration: 6 months
Conflict of interest: not reported
Source of funding: ”financial support was provided by the Canadian Department of
Foreign Affairs, Trade and Development, International Development Research Centre
(IDRC) Canadian International Food Security Research Fund (CIFSRF)“ (quote, p 485)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Comment: not described

Allocation concealment (selection bias) Unclear risk Comment: not described

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: not described

Incomplete outcome data (attrition bias)
All outcomes

High risk Comment: loss to follow-up not reported
in the study but table 3 shows an attrition
rate of almost 20% at end line (see p 484).
Analyses not by intention to treat

Selective reporting (reporting bias) High risk Quote: ”by the end of the intervention pe-
riod, physical growth assessment was com-
pleted for 78.5% of the children in both
groups, and 24-hour recall was completed
for 85% of the study participants in both
groups“ (p 482)
Comment: the results of the anthropomet-
ric measurements were not reported in the
study although the study authors reported
that ”the limitations of our study included a
large age range (6 of 23 months) of the chil-
dren enrolled at baseline and the fact that
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older children were outside this range after
6 months of follow-up. This made analysis
of changes in growth parameters difficult
to evaluate“ (quote, p 485)

Other bias Low risk Comment: none observed

Olaya 2013

Methods Design: RCT
Unit of randomisation: individual
Intention to treat: no
Adjustment for clustering: N/A. Parallel-group study

Participants Total number randomised: 85 children (intervention: 42; control: 43)
Inclusion criteria: mothers of term infants with a birth weight > 2500 g who were still
being breastfed at 6 months of age
Exclusion criteria: not meeting above criteria or infants with a haemoglobin concentra-
tion of 11 g/dL (the cutoff used to define anaemia in Colombia)
Age: 6 months and followed up to 12 months of age
Gender: intervention 50% male, 50% female; control 50% male, 50% female
Ethnicity: not reported
Settings: 2 hospitals in Bogota, Colombia, that serve populations with low socioeconomic
status
Country: Colombia
Attrition: intervention: 4/42 (9.5%); control: 5/43 (11.6%)

Interventions Intervention (see Table 3 for detailed description): nutrition counselling with face-to-
face sessions and detailed verbal and written guidance from researchers (new guideline
group, NGG)
Control: standard advice on complementary feeding from healthcare professionals in the
growth monitoring programme (control group-CG)
Duration: each session lasted ~ 45 min

Outcomes 1. Linear growth from 6-12 months of age
2. Haemoglobin, haematocrit, iron (serum ferritin), and zinc status at 12 months of

age
3. Intake of recommended foods at 12 months of age (by using a food-frequency

questionnaire)
4. Acceptability, affordability of the new guidelines and tolerance of the

complementary foods recommended
Time points reported: 6 and 12 months of age

Notes 1. Mothers were reimbursed for their travel expenses. All participants received a
weaning set consisting of a bowl and spoon as a gift for participating, and these sets
were also used to standardise the assessment of food portions. At the end of the study,
the mother also received an infant feeding beaker

2. To prevent iron and vitamin A deficiency, the Colombian government
recommends iron supplementation (2 mg/kg weight and vitamin A supplementation
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(100,000 UI (39)) at 6 and 12 months of age. However, compliance with iron and
vitamin A supplements was very low; 4 infants (10.8%) in the NGG and 6 infants (15.
8%) in the CG received a first dose of iron at 6 months of age; 3 infants (7.9%) in the
CG and no infants (0%) in the NGG received the second dose at 12 months of age. 4
infants (10.8%) in the NGG and 7 infants (18.4%) in the CG received vitamin A
supplementation at 6 months of age, and 2 infants (5.4%) in the NGG and 4 infants
(10.8%) in the CG received the second dose at 12 months of age
Study authors provided additional data
Study start and end dates: unclear
Study duration: unclear
Conflict of interest: ”none of the authors declared a conflict of interest following the
guidelines of the International Committee of Medical Journal Editors“ (quote, p 992)
Source of funding: ”supported by the Childhood Nutrition Research Centre, University
College London Institute of Child Health, and Pontificia Universidad Javeriana. Tommee
Tippee (United Kingdom) donated the feeding spoons, cups, and beakers used in the
study“ (quote, p 983)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: ”randomization assignments were
prepared by using randomised blocks of
permuted length...“ (p 984)

Allocation concealment (selection bias) Low risk Quote: ”... by a member of the team who
had no contact with study subjects and were
stored in sealed opaque envelopes“ (p 984)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described. Probably not
done

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Quote: ”it was not possible to blind re-
searchers who collected anthropometric
and food-intake data, but laboratory mea-
surements were blinded“ (p 984)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: all participants lost to follow-
up (4 in the intervention arm and 5 in the
control arm) were accounted for (see p 985)

Selective reporting (reporting bias) Unclear risk Comment: all measures discussed in the
methods section of the article were reported
in the results, but no protocol available for
assessment
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Other bias High risk Quote: ”for all infants randomly assigned,
those in the CG were significantly heav-
ier with higher mid upper arm circum-
ference (MUAC), weight-for-age z score
(WAZ), weight-for-length z score (WLZ)
, and MUAC z score (MUACZ) at base-
line (6 mo of age); for infants with data at
12 mo of age, CG infants were also heavier
with higher MUAC at baseline“ (p 897)

Penny 2005

Methods Design: cluster-RCT
Unit of randomisation: health facilities
Intention to treat: yes
Adjustment for clustering: no

Participants Total number randomised: 12 health facilities (intervention: 6 facilities with 187 babies;
control: 6 facilities with 190 babies)
Inclusion criteria: newborns who were found at home, who were aged ≤ 10 days, who
had no known congenital malformation or chronic condition that could affect growth,
and whose parents gave written informed consent
Exclusion criteria: the main reasons for infants not being enrolled were that the needed
sample size had been achieved or that the baby had been born before predicted and was
outside the age criterion. Also excluded congenital malformation or chronic conditions
that could affect growth of the baby. Health facilities excluded if the randomisation
resulted in a control site being directly adjacent to an intervention site
Age: newborn infants enrolled and followed up from birth to 18 months of age
Gender: intervention: 54% male, 46% female; control: 48% male, 52% female
Ethnicity: not reported
Setting: health facilities in Trujillo, a poor peri-urban area (i.e. shanty town) of Peru
Country: Peru
Attrition: intervention: 16/187 (8.5 %); control: 23/190 (12.1%)

Interventions Intervention (see Table 3 for detailed description): nutrition advice based on recom-
mended complementary feeding practices
Control: not described
Duration of each intervention session: not reported

Outcomes 1. Growth measured by weight, length, and WAZ and LAZ at age 18 months
2. Proportion of children receiving recommended feeding practices
3. 24-h dietary intake of energy, iron, and zinc from complementary foods at ages 6,

9, 12, and 18 months
4. Morbidity: diarrhoea, fever, anorexia, children’s visit to health facilities
5. Knowledge of key feeding practices and messages

Time points reported: 3, 4, 6, 8, 9, 12, 15, 18 months
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Notes Study authors provided additional data
Study start and end dates: 13 August 1999. End date unclear
Study duration: 2 years
Conflict of interest: ”we declare that we have no conflict of interest“ (quote, p 1871)
Source of funding: ”this project was supported by the Family Health and Child Survival
Cooperative Agreement between the United States Agency for International Develop-
ment and Department of International Health, Johns Hopkins Bloomberg School of
Public Health, MD, USA“ (quote, p 1871)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Comment: sequence was generated by toss-
ing a coin (see p 1864)

Allocation concealment (selection bias) Unclear risk Comment: not described

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: participants were blinded but it
is not feasible to blind the personnel who
delivered intervention
Quote: ”families were not told whether
they were in the intervention or control
group“ (p 1865)
Comment: study authors did not describe
the control intervention

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Quote: ”the study could not be blinded,
which could have led to bias. However,
data collection was standardised, interviews
were structured, and interviewers rotated
between intervention and control areas
to limit any bias that might result from
the same team always interviewing inter-
vention or control families. Nevertheless,
knowledge of the group could have influ-
enced data collectors’ interpretation of re-
sponses or the recording of dietary-recall
data, but this knowledge is unlikely to have
affected weight or height measurements“ (p
1870)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: number lost to follow-up re-
ported with reasons (10%). Also analysis
was by intention to treat (see p 866)

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available for assessment
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Other bias Low risk Comment: none observed

Reinbott 2016

Methods Design: cluster-RCT
Unit of randomisation: communes
Intention to treat: no
Adjustment for clustering: yes. Design effect reported

Participants Number: intervention: 10 communes with 510 caregiver-child pairs; control: 5 com-
munes with 233 caregiver-child pairs
Inclusion criteria: for the nutrition education programme, caregivers with a child aged
5-18 months were recruited on the basis of their interest in participating; priority was
given to caregiver-child pairs from households already participating in a farmer field or
farmer business school
Exclusion criteria: children with missing birth certificates, vaccination cards or where
the month of birth of the child could not be estimated and/or the primary caregiver was
not available
Age: children aged from birth to 23 months at baseline
Gender: intervention: 56.9% male, 43.1% female; control: 51.5% male, 48.5% female
Ethnicity: not reported
Settings: Preah Vihear and Oddar Meanchey in rural Cambodia
Country: Cambodia
Attrition: not reported

Interventions Intervention (see Table 2 for detailed description): households had access to farmer
field/business school training (agricultural intervention) and nutrition education by the
’Improving market linkages for smallholder farmers’ (MALIS) project
Control: households had access to MALIS farmer field/business school training (agri-
cultural intervention) only
Duration: nutrition education sessions were conducted 2-4 h weekly or biweekly de-
pending on the availability of the participants

Outcomes 1. Nutritional status: HAZ, WLZ, WAZ
2. Introduction of semi-solid foods
3. Diarrhoea
4. Child dietary diversity

Time points reported: baseline and impact

Notes 1. Each farmer was given a voucher to purchase items for their farm (fertiliser, seeds,
tools, etc.) or kitchen equipment. The farmers were obliged to pay back 60% of the
value of the voucher to the co-operative after receiving income from harvest.

2. Soap and kitchen equipment were provided to the participants.
Study authors provided additional data
Study start and end dates: 2012 and 2014
Study duration: 2 years
Conflict of Interest: not reported
Source of funding: ”the research was funded by the FAO with support of the German
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Reinbott 2016 (Continued)

Federal Ministry of Food and Agriculture. FAO supported the research team in providing
office space at the project sites and information about the intervention at all stages
of the project, but neither the project staff nor the project management at country
level participated in the study design, data collection, analysis or interpretation of the
results. FAO headquarters staff were aware of the research design while designing and
implementing the nutrition education intervention to allow the rigorous research design“
(quote, p 1467)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: ”intervention and comparison ar-
eas were identified using the software pack-
age ‘Experiment’ and the operation ‘ran-
domise’. The ‘Experiment’ package is a
software extension to the statistical software
R©. The restricted randomisation was used
to identify ten intervention and five com-
parison communes out of the sixteen sur-
veyed communes.“ (p 1459)

Allocation concealment (selection bias) Unclear risk Comment: not described, probably not
done

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described, probably not
done

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: ”at impact, enumerators were blind
to group assignment“ (p 1461)

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Comment: unclear. Not described

Selective reporting (reporting bias) Unclear risk Comment: none observed. No protocol
available

Other bias High risk Comment:
1. participants were recruited based on

their interest in participating in the
intervention and after baseline assessment

2. number of participants during
baseline survey is greater than number of
participants during the impact survey
(743 vs 921)
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Saleem 2014

Methods Design: cluster-RCT
Unit of randomisation: geographically distinct areas
Intention to treat: no
Adjustment for clustering: yes. Design effect reported

Participants Total number randomised: 10 clusters with 212 infants (intervention: 118; control: 94)
Inclusion criteria: infants aged 10-20 weeks, who were either exclusively or partially
breastfed but had not started complementary feeding or had recently started (< 1 week
prior to enrolment), and lived in the study area
Exclusion criteria: infants already below the 5th percentile in WHO growth charts on
weight-for-age at baseline, had a history of ≥ 2 hospital admissions at the time of
enrolment (each hospital stay > 7 days), had serious congenital anomalies (cleft palate,
congenital heart disease, neural tube defect), other chronic conditions impairing feeding
(e.g. cerebral palsy), or the presence of acute illness or severe anaemia (or both), which
required urgent hospitalisation at the time of enrolment
Age: infants aged 10-20 weeks
Gender: intervention: 59% male, 41% female; control: 64% male, 36% female
Ethnicity: not stated
Settings: Bhains Colony (Cattle Colony), a peri-urban setting of Karachi located in Bin
Qasim Town, Karachi
Country: Pakistan
Attrition: intervention: 8/118 (6.8%); control: 10/94 (10.6%)

Interventions Intervention (see Table 2 for detailed description): education sessions on breastfeeding
and complementary feeding using 10 key messages developed based on recommended
practices (WHO/UNICEF 2000 and 2006)
Control: advice about breastfeeding according to national guidelines (usual care)
Duration: each teaching session lasted an average of 15-20 min

Outcomes 1. Infant growth: weight, length, mid upper arm circumference
2. Wasting
3. Stunting
4. Underweight

Time points reported: baseline, visit 2 (10 weeks), visit 3 (20 weeks), visit 4 (30 weeks)

Notes Design effect of 1.25
Study start and end dates: unclear
Study duration: 30 weeks
Conflct of interest: not reported
Source of funding: ”this study was funded by Aga Khan University Research Council
and NIH-Fogarty research training fund. Dr Ali Faisal Saleem received research training
support from the Fogarty International Center (1 D43 TW007585-01) of the National
Institutes of Health, USA.“ (quote, p 631)

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection
bias)

Low risk Comment: sequence generated using ran-
dom number table (see p 624)

Allocation concealment (selection bias) Unclear risk Comment: not described

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Quote: ”a total of 212 infants (118 in the
intervention and 94 in the control clusters)
were recruited in the study. One hundred
and ninety-four infants (intervention 110
and control 84) were considered in the final
statistical analysis. Overall, there were 95
remaining infants in the intervention, and
75 in the control cluster at the end of the
study (fourth visit)“ (p 626)
Quote: ”we used a mixed model approach
for analysis that deals with the missing val-
ues in the data“ (p 630)

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available for assessment

Other bias Low risk Quote: ”in order to minimize the bias, ed-
ucational session was conducted, and in-
fants’ anthropometric measurements were
taken by different teams and on different
days“ (p 625)

Schroeder 2015

Methods Design: cluster-RCT
Unit of randomisation: health centres
Intention to treat: no
Adjustment for clustering: no

Participants Total number randomised: 4 clinics with 292 infants (intervention: unclear; control:
unclear) but final analyses (intervention: 112; control: 110)
Inclusion criteria: all healthy newborns with ≥ 2000 g body weight not requiring spe-
cialised medical or nutritional care and discharged home within 5 days after birth
Exclusion criteria: not described
Age: newborns followed up to 2 years of age
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Gender: centre 1: 31 male, 32 female (n = 63); centre 2: 18 male, 31 female (n = 49);
centre 3: 31 male, 26 female (n = 57); centre 4: 28 male, 25 female (n = 53); all at final
analysis
Ethnicity: black 48%, white 35%, Asian 2%, Hispanic 2%, Indian 0%, multiracial 0%,
others 6%, and unknown 7%
Settings: health centres from the Johns Hopkins Community Physicians (JHCP) network
in Maryland
Country: USA
Attrition: 60/292 (20.55%)

Interventions Intervention (see Table 3 for detailed description): educational sessions based on the
modules of Growing Leaps and Bounds (GLB), a set of educational materials developed
by a group of experts and funded by the Dannon Institute
Control: no intervention
Duration: the GLB programme was designed to be presented in about 5 min, focusing
on ≤ 3 items at each visit and including a printed brochure as a permanent record of
each mini session

Outcomes 1. Child feeding practices
2. Dietary intake
3. Weight (kg)
4. Height
5. Triceps and subscapular skin folds
6. BMI
7. BMI z-score

Time points reported: anthropometry at baseline, 12 months, 24 months; child feeding
practices at 24 months

Notes Participating paediatricians signed a memorandum of agreement and received compen-
sation of USD 150 per infant enrolled
Study start and end dates: not stated
Study duration: not stated
Conflict of interest: ”the authors have no conflict of interests to disclose. The authors
have no financial relationships relevant to this paper to disclose“ (quote, p 6)
Source of funding: ”this study was funded by a competitive grant from the Dannon
Institute (USA)“ (quote, p 6)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Comment: method of randomisation not
described

Allocation concealment (selection bias) Unclear risk Comment: not described, probably not
done
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Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described, probably not
done even though most important out-
comes were measured objectively so not
blinding would not likely affect them

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: probably not done. While there
may be bias towards subjective outcomes,
anthropometric outcomes are unlikely to
be affected
Quote: ”all staff were trained on how to
complete the various measurements and
followed up with a gold standard check
where one staff member completed a re
measure of the infant to check for agree-
ment. This was completed approximately
once a quarter. Two repeat measures were
completed if the initial two measurements
were more than a set amount apart“ (p 2)

Incomplete outcome data (attrition bias)
All outcomes

High risk Comment: attrition rate was high (21%)
and no reason was given for the loss to fol-
low-up
Quote: ”a total of 292 infants were enrolled
and 232 completed the study. This was con-
sistent with our predicted attrition rate of
20%. All clinics but one had retention rates
above 80%“ (p 2)

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available for assessment

Other bias Unclear risk Comment: the intervention group had
higher number of African-American care-
givers, higher unemployment rate, lower
household income, lower completed edu-
cation level, and less home ownership than
the control group. The intervention group
also used more food stamps and more WIC
programme services and had lower rates of
breastfeeding (see p 2 & 3)
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Shi 2010

Methods Design: cluster-RCT
Unit of randomisation: townships
Intention to treat: yes
Adjustment for clustering: no

Participants Total number randomised: 599 infants (intervention: 294; control: 305) in 8 townships
(intervention: 4; control: 4)
Inclusion criteria: all infants in the selected townships who were full term (gestational
age > 37 weeks), singletons, without major birth defects, and aged 2-4 months at the
time of the baseline survey were eligible for the study. 8 townships were selected that
each had at least 2 primary healthcare providers who could provide intervention and
evaluation for the study. Townships were paired based on population, geographic type
and economic condition
Exclusion criteria: not stated
Age: infants aged 2-4 months and followed up until 1 year of age
Gender: intervention: 48.3% male, 51.7% female; control: 53.1% male, 46.9% female
Ethnicity: Han and other minorities
Settings: Laishui County of Hebei Province in the north west
Country: China
Attrition: 72 (12%) at 6 months; 127 (21%) at 9 months; 110 (18%) at 12 months

Interventions Intervention: (see Table 2 for detailed description): educational messages and enhanced
home-prepared recipes disseminated to caregivers through group training and home visits
Control: ”standard package of child health care from the township hospitals, which
included breast-feeding counselling but did not contain other than standard counselling
on complementary feeding“ (quote, p 557)
Duration of each intervention session: not reported

Outcomes 1. Caregivers’ complementary feeding practices, measured by the following
indicators:

i) meal frequency
ii) proportions of children consuming a variety of food groups

iii) Caregivers preparing easy-to-digest foods for children
iv) washing hands before feeding, using soap and clean water
v) encouraging the child to eat when the child refuses

vi) breastfeeding frequency
2. Infants’ physical growth, assessed by attained weight and length and incremental

weight and length
Time points reported: 6, 9, 12, 15 and 18 months

Notes Study start and end dates: April 2006. End date not clear
Study duration: unclear
Conflict of interest: ”the authors do not have any financial, personal or professional
conflicts of interest“ (quote, p 564)
Source of funding: ”the study was funded by the Proctor & Gamble Fellowship provided
through the Johns Hopkins Bloomberg School of Public Health. The funding source had
no role in the study design, data analysis, interpretation of data, writing of the report,
or in the decision to submit the paper for publication“ (quote, p 564)
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Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: ”the paired townships were listed
alphabetically in blocks of two and assigned
randomly to be intervention or control
sites“ (p 557)

Allocation concealment (selection bias) Unclear risk Comment: not described

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: ”due to the shortage of health-care
staff, those people conducting question-
naire survey and anthropometric measure-
ment were the same ones who delivered the
intervention, and they were aware of the
treatment assignment. The study partici-
pants were also aware of their treatment as
it was clearly stated in the consent proce-
dure. However, we believe that this should
not have introduced information bias be-
cause the anthropometric outcomes were
objective.“ (p 563)

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Quote: ”due to the shortage of health-care
staff, those people conducting question-
naire survey and anthropometric measure-
ment were the same ones who delivered the
intervention, and they were aware of the
treatment assignment. The study partici-
pants were also aware of their treatment as it
was clearly stated in the consent procedure.
However, we believe that this should not
have introduced information bias because
the anthropometric outcomes were objec-
tive. In addition, we implemented strict
training, supervision and quality control
measures“ (p 563)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: attrition rates (at 6 months -
72 (12%); at 9 months -127 (21%); at 12
months -110 (18%). Analysis was by inten-
tion to treat. (p 558)

Selective reporting (reporting bias) Unclear risk Comment: duplicate publication. Not all
outcomes measured at time points covered
in the original report were reported in the
original study report but reported as in a
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different report

Other bias Unclear risk Comment: baseline differences in mother’s
and father’s employment: ”more mothers
at intervention sites than controls engaged
in agriculture work (57.1% vs 49.8%, P <
0.05) and more fathers at intervention sites
than controls were migrant labourers who
worked temporarily in cities (67.3% vs 55.
7%, P < 0.05)“ (quote, p 558), but study re-
ports that ”the intervention group did not
differ significantly from controls with re-
spect to infant gender, age, birth weight and
length, parents’ age, ethnicity, education,
number of siblings, household possessions,
as well as parents’ weight and height (Table
1)“ (quote, p 558)

Tariku 2015

Methods Design: cluster-RCT
Unit of randomisation: Kebeles
Intention to treat: no
Adjustment for clustering: yes. Design effect reported

Participants Total number randomised: 180 households with children 6-18 months of age. 60 house-
holds per group (intervention group 1: 60 children; intervention group 2: 60 children;
control: 60 children)
Inclusion criteria: being resident in the Kebele and likely to be resident for the entire 3-
month intervention period. The child must have been breastfed during the pre-inter-
vention (baseline) data collection period
Exclusion criteria: children without a mother and those with serious congenital anomalies
Age: children 6-18 months of age
Gender: 76 boys (45.8%). Number in intervention and control arms unclear
Ethnicity: not reported
Settings: rural-Dore Bafano district, a district of the Sidama Zone in the Southern
Nations, Nationalities, and People’s Region (SNNPR) of Ethiopia.
Country: Ethiopia
Attrition: 14 households out of 180 households

Interventions Intervention: (see Table 2 for detailed description):
1. group 1: nutrition education using the traditional model
2. group 2: nutrition education using the health belief model

Control: no education (routine activities)
Duration of each intervention session: not reported

Outcomes 1. Bottle feeding
2. Continued breastfeeding duration and frequency
3. Meal frequency
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Tariku 2015 (Continued)

4. Hygiene: mothers’ hand washing and use of soap to wash child’s hands
5. Dietary diversity

Time points reported: pre-intervention and postintervention

Notes Study start and end dates: April 2012 and July 2012
Study duration: 4 months
Conflict of interest: not reported
Source of funding: not reported

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “using the lottery method, one
group of matched Kebeles was selected to
comprise each study group: one allocated to
the HBM intervention (Jara Gelelcha), one
to the Traditional education (Udo Wotate),
and the third one as Control (Doyo Chale)
; again allocated to the intervention group
by lottery method.” (p 3)

Allocation concealment (selection bias) Unclear risk Comment: not described, probably not
done

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described, probably not
done

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: not described, probably not
done

Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: 14 (7.8%) out of 180 house-
holds. All missing data were accounted for
with reasons “of households, 14 were lost
to follow-up; 5 households later refused to
participate in the nutrition education and
after a repeated attempt, a further 9 were
not at their home during the post-interven-
tion data collection” (quote, p 5)

Selective reporting (reporting bias) High risk Comment: data for some outcomes were
not clearly presented e.g. data for Hygiene
(handwashing)
Quote: “for example, regarding to the hand
washing practice, the proportion of moth-
ers who would wash their hands after inter-
vention significantly increased for all Ke-
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Tariku 2015 (Continued)

beles compared to pre-intervention, but no
significant differences were found in the
proportion of hand washing practices. For
the use of soap to wash their child’s hand,
there were significant difference between
TM and Control Kebeles (p = .005); and
HBM and Control Kebeles (p = .001).”

Other bias Low risk Comment: none observed

Vazir 2013

Methods Design: cluster-RCT
Unit of randomisation: clusters
Intention to treat: no
Adjustment for clustering: yes. Cluster-adjustment method. All results reported were
adjusted for cluster randomisation using mixed models for continuous variables

Participants Total number randomised: 60 village clusters randomised into 3 groups with 20 clusters
per group and 200 mother-infant dyads in each group
Inclusion criteria: pregnant women in their third trimester in Integrated Child Devel-
opment Services (ICDS) programme areas
Exclusion criteria: not described
Age: 3-month old infants followed up for 12 months
Gender: intervention group 1: male 48.3%, female 51.7%; intervention group 2: male
49.0%, female 51%; control: male 50.8%, female 49.2%
Ethnicity: scheduled castes, scheduled tribes, other backward castes, other castes
Settings: rural Andhra Pradesh, India
Country: India
Attrition: actual loss to follow-up was 15%

Interventions Intervention (see Table 2 for detailed description):
1. group 1: the complementary feeding group received the integrated child

development services plus the WHO recommendations on breastfeeding and
complementary foods

2. group 2: the responsive complementary feeding and play group received the same
intervention as the CFG plus skills for responsive feeding and psychosocial stimulation
Control: standard of care- the Integrated Child Development Services (ICDS) pro-
gramme
For the purpose of comparison we considered intervention group 1 and the control arm
Duration of each intervention session: not reported

Outcomes 1. Nutrient intake
2. Growth
3. Child development measures
4. Morbidity
5. Haemoglobin
6. Maternal knowledge, beliefs and responsive feeding behaviours

Time points reported: 6, 9, 12 and 15 months of infants’ age
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Vazir 2013 (Continued)

Notes Study start and end date: unclear
Study duration: about 15 months
Conflict of interest: ”the authors declare that they have no conflicts of interest“ (quote,
p 115)
Source of funding: ”Indian Council of Medical Research, India and the NIH/NICHD
(5 R01 HD042219-S1); additional funding from UNICEF, New York“ (quote, p 115)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: ”random allocation using a random
number generator“ (p 101)

Allocation concealment (selection bias) Unclear risk Comment: not described, probably not
done

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described, probably not
done

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: ”the assessment teams (psycholo-
gists and nutritionists) were blinded to the
intervention and had no interaction with
the VW“ (p 104)

Incomplete outcome data (attrition bias)
All outcomes

High risk Comment: 15% attrition after 12 months
of intervention
Quote: ”all 60 clusters remained in the
study. Loss to follow-up was greater in the
RCF&PG (22%) compared with the CG
(9%) and CFG (16%) although this dif-
ference was not statistically significant (see
Fig. 1 for full details of attrition)“ (p 106)
Comment: reasons for attrition provided
for all participants (see p 102). Analyses not
by intention to treat

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available for assessment

Other bias Low risk Comment: none observed
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Vitolo 2005

Methods Design: RCT
Unit of randomisation: mothers
Intention to treat: unclear
Adjustment for clustering: N/A. Parallel-group study

Participants Total number randomised: 500 (intervention: 200; control: 300)
Inclusion criteria: newborns weighing > 2.500 kg and > 37 weeks’ gestation age. Child-
birth by the public system
Exclusion criteria: HIV-positive mothers, need for the intensive care unit, twins, con-
genital malformation
Age: newborn infants, followed up to 16 months of age
Gender: intervention: 57.1% male, 42.9% female; control: 55.5% male, 44.5% female
Ethnicity: not reported
Settings: City of São Leopoldo, in Rio Grande do Sul
Country: Brazil
Attrition: intervention: 37/200 (18.5%); control: 66/300 (22%)

Interventions Intervention (see Table 2 for detailed description): dietary guidance based on Ten Steps
to Healthy Feeding: A Nutritional Guide for Children under Two (Dez Passos para uma
Alimentação Saudável: Guia Alimentar para Crianças Menores de Dois Anos). Mothers were
given a simplified illustrated folder on the Ten Steps and a printed sheet with 4 recipes
providing examples of food groups and meal preparation
Control: 2 visits at 6 and 12 months old to collect anthropometric, feeding, social,
demographic and health data
Duration: each dietary counselling session lasted 30 to 40 minutes

Outcomes 1. Feeding practices:
i) exclusive breastfeeding

ii) breastfeeding
iii) consumption of sweets
iv) child consumption of sugar-dense and lipid-dense foods at 12 to 16 months
v) food consumption: measured by lipid profile, overweight and obesity, fruits

and vegetables
2. Morbidities:

i) diarrhoea
ii) days in hospital

3. Nutritional status:
i) small stature

ii) over weight
4. Not used in this review:

i) anaemia incidence
ii) prevalence of iron deficiency

iii) prevalence of iron deficiency anaemia
iv) fever
v) respiratory problems

vi) medication use
vii) dental cavity

viii) haemoglobin < 11 g/dl-VCM < 74 ft
Time points reported: 3 months, 12 to 16 months, 3 to 4 years and 7 to 8 years
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Vitolo 2005 (Continued)

Notes Randomised study with parallel design taken from Vitolo 2005 (translated into English)
Study start and end dates: unclear
Study duration: 8 years
Conflict of interest: ”no conflicts of interest declared concerning the publication of this
article“ (p 33)
Source of funding: ”Supported by the Brazil CNPq (National Funding for Research) and
Capes Foundation, Ministry of Education (M.R.V. Postdoctoral Fellowship, No. 2080/
09-5)“ (p 2002)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Comment: block randomisation. One re-
searcher that was not directly involved with
the sample selection was responsible for the
randomisation

Allocation concealment (selection bias) Unclear risk Comment: one researcher that was not di-
rectly involved with the sample selection
was responsible for the randomisation. No
further information provided

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: team, participants and evalua-
tors were not blinded. The study authors
report that there was one limitation of this
study. They say that in studies about feed-
ing behaviour it is impossible to blind the
participants and evaluators: ”em estudos de
intervenção sobre comportamento alimen-
tar, não é possível cegar os indivíduos e en-
trevistadores“ (quote, p 1455)

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Comment: team, patients and evaluators
were not blinded. The study authors report
that there was one limitation of this study.
They say that in studies about feeding be-
haviour it is impossible to blind the partic-
ipants and evaluators: ”em estudos de in-
tervenção sobre comportamento alimentar,
não é possível cegar os indivíduos e entre-
vistadores“ (quote, p 1455)

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Comment: study authors do not clearly de-
scribe how they handled participants who
withdrew or who were lost to follow-up
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Vitolo 2005 (Continued)

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available for assessment

Other bias High risk Comment: study has multiple publications
reporting different outcomes and differ-
ent time points. Bortolini 2012, Louzada
2012, Vitolo 2010, Vitolo 2012

Wen 2011

Methods Design: RCT
Unit of randomisation: individuals
Intention to treat: yes
Adjustment for clustering: N/A. Parallel-group study

Participants Total number randomised: 667 first-time mothers (intervention: 337; control: 330)
Inclusion criteria: women were eligible for the study if they were aged ≥ 16 years, were
expecting their first child, were between weeks 24 and 34 of pregnancy, were able to
communicate in English, and lived in the local area
Exclusion criteria: women were excluded from the study if they had a severe medical
condition as evaluated by their physicians
Age: newborn infants followed up to 12 months of age
Gender: not stated
Ethnicity: not stated
Settings: socially and economically disadvantaged areas of southwest Sydney
Country: Australia
Attrition: intervention: 69/337 (20.4%); control: 71/330 (21.5%)

Interventions Intervention (see Table 2 for detailed description): counselling on infant feeding practices,
infant nutrition and active play, family physical activity and nutrition, as well as social
support
Control: families in the control group received the usual childhood nursing service

Outcomes Primary outcomes:
1. duration of exclusive breastfeeding
2. timing of introduction of solids

Secondary outcomes:
1. tummy time
2. cup usage
3. bottle at bedtime
4. food for reward

Time points reported: 6 and 12 months

Notes Study start and end dates: 1 January 2007 and 31 December 2010
Study duration: 4 years
Conflict of interest: ”none reported“ (quote, p 706)
Source of funding: ”this study is part of the Healthy Beginnings Trial funded by the Aus-
tralian National Health and Medical Research Council (ID number: 393112)“ (quote,
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Wen 2011 (Continued)

p 706)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: ”group allocation was determined
by a computer-generated random number.
Randomization was stratified by hospital,
with a block size of 50“ (p 702)

Allocation concealment (selection bias) Low risk Quote: ”random allocation was concealed
by sequentially numbered, sealed, opaque
envelopes containing the group allocation,
which was determined by a computer-gen-
erated random number. Randomization
was stratified by hospital, with a block size
of 50. A research assistant who had no
direct contact with participating mothers
was responsible for generating the random
numbers and preparing the envelopes“ (p
702)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: ”the data collectors and the research
staff who dealt with data entry and analy-
sis were masked to treatment allocation“ (p
702)

Incomplete outcome data (attrition bias)
All outcomes

Low risk Comment: a total of 106 participating
mothers were lost to follow-up at 6 months
and an additional 34 at 12 months
Comment: all losses to follow-up were ac-
counted for and were similar across both
arms (69 in intervention group, 71 in con-
trol group) (p 703)

Selective reporting (reporting bias) Unclear risk Comment: none observed, but no protocol
available for assessment

Other bias Unclear risk Quote: ”those lost to follow-up at 12
months were significantly younger and less
educated and were more likely to be unem-
ployed or have low income“ (p 703)
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Yin 2009

Methods Design: RCT
Unit of randomisation: individuals
Intention to treat: yes
Adjustment for clustering: N/A. Parallel-group study

Participants Total number randomised: 515 mother-infant pairs (intervention 1: 160; intervention
2: 180; control: 175)
Inclusion criteria: mothers who had infants aged 4-6 months
Exclusion criteria: premature birth, low birth weight, asphyxia, newborn with chronic
disease or congenital disease
Age: infants aged 4-6 months
Gender: all participants were female
Ethnicity: not stated
Settings: rural areas of Tianjin municipality
Country: China
Attrition: not reported

Interventions Intervention (see Table 2 for detailed description):
1. intervention group 1: mothers were educated with feeding guideline on infants

and young children and had had group lectures and advice from experts about
maternal and child nutrition to teach them how to feed their children

2. intervention group 2: mothers trained themselves with feeding guideline on
infants and young children
Control: mothers in the control group received routine guidance at the local health
station

Outcomes 1. Scores of knowledge, attitude and practice (KAP) of the mothers
Time points reported: before intervention (baseline), 3 months after intervention, 6
months after intervention

Notes Study start and end dates: March 2007 and September 2007
Study duration: 6 months
Conflict of interest: unclear
Source of funding: unclear

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Comment: not described (allocations were
firstly stratified according to local health
station, then simple randomisation was ap-
plied)

Allocation concealment (selection bias) Unclear risk Comment: not described

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: not described
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Yin 2009 (Continued)

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: not described

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Comment: the study authors did not men-
tion how they dealt with those lost to fol-
low-up

Selective reporting (reporting bias) Unclear risk Comment: not described

Other bias Unclear risk Comment: not described

BMI: body mass index; DHHS: Department of Health and Human Services; FAO: Food and Agriculture Organization of the United
Nations; FQRSC: Fonds de recherche du Québec - Société et culture; HRSA: Health Resources & Services Administration; Kebele:
small administrative area in Ethiopa; LAZ: length-for-age z-score; LGA: local government area; N/A: not applicable; NIH: National
Institutes of Health; NICHD: National Institute of Child Health and Human Development; RCT: randomised controlled trial;
RFS: responsive feeding and stimulation; WAZ: weight-for-age z-score; WHO: World Health Organization; WLZ: weight-for-
length z-score

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Arimond 2017 Evaluation study of 4 RCTs

Arpadi 2009 Control group not without intervention. The control group participated in a programme that encouraged
continued exclusive breastfeeding to 6 months of age with gradual introduction of complementary foods.
Participants were HIV-infected mothers

Black 2001 The definition of optimal feeding (assumed to be adequate complementary feeding) at 3 months of age included
sugar, which is not compliant with the WHO’s definition and time of onset of complementary feeding

Brown 1992 Study not randomised

Cameron 2013 No educational intervention on complementary feeding

Clark 2009 Participants were childcare providers from childcare centres who were asked to assess an infant-feeding website

Dumaguing 2015 Study not randomised but a longitudinal prospective study

Faerber 2017 Intervention and control arms both received educational interventions
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(Continued)

Fangupo 2015 2 of the 3 intervention arms did not receive educational intervention alone, also the intervention message was
not on complementary feeding alone and the results were not stratified according to the arms but according
to the main interventions

Fernald 2016 All arms, including the control arm, received educational intervention

Fildes 2015 Trial did not assess complementary feeding practices per se but infants’ consumption of a novel vegetable and
their liking of this vegetable

Ford 2009 Before and after study where participants were pregnant and postpartum women, not infant of complementary
feeding age, and also did not assess complementary feeding practices at all

Guldan 2000 Study not randomised

Haider 2013 Study not randomised

Hotz 2005 Study not randomised

Jakobsen 2008 Study had no component on complementary feeding. It was focused on breastfeeding only

Kabahenda 2011 The children included in the study were aged 6-48 months, which did not meet the inclusion criteria of 4-24
months of age. Also, the results reported were not stratified by age

Kapur 2003 Age of children included in the trial does not met the eligibility criteria

Kilaru 2005 Study not randomised

Kim 2016 The study design is a before and after study not a RCT

Klingberg 2017 Study not randomised

Kuchenbecker 2017 Although it described itself as a randomised trial, the approach taken made it difficult to extract reliable sample
size and number randomised (n/Ns). Baseline measurements were not taken on the same cohort of caregivers/
infants as those at follow-up

Maslowsky 2016 Outcomes measured at 3 months of age, which is not compliant with the WHO’s definition and time of onset
of complementary feeding considered in this review

Menon 2016 Control arm received information on IYCF. They also received mass media campaigns on various aspects of
IYCF targeted at mothers, family members and health workers

Mulualem 2016 Quasi-experimental study promoting a particular complementary food

Nair 2017 The intervention objective was to evaluate the effectiveness of a new strategy proposed by the government
involving the engagement of a new community health worker for conducting home visits and participatory
women’s group meetings. The control arm, in addition to routine care, also participated in meetings targeted
at strengthening the capacity of village health sanitation and nutrition committees to assess community health
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(Continued)

needs, prepare and implement village health plans, and monitor the provision of local health and nutrition
services

Neyzi 1991 Study had no component on complementary feeding. It was focused on breastfeeding only

Nikiema 2017 Intervention was targeted at health workers with the objective of improving health providers’ skills in: 1.
providing appropriate feeding counselling; 2. assessing child nutritional status and feeding problems; and
3. making recommendations. Particular attention was paid to imparting communication skills to the health
providers

Olney 2015 The intervention groups did not receive educational interventions alone

Owais 2017 Study not randomised

Pachon 2002 Study area was commune hamlets with the highest levels of malnutrition

Pant 1996 Intervention was not on complementary feeding practices and participants included children up to 10 years
of age

Pelto 2004 Participants were health workers (doctors)

Reich 2010 The intervention message was not on complementary feeding alone but included other aspects such as infant
physical, cognitive and emotional development; safety practices inside and outside of the home and in the car;
maternal self-care; benefits of breastfeeding; discipline strategies; and nutrition recommendations. In addition,
the results were not stratified according to the intervention message

Reinsma 2016 Study not randomised

Robling 2016 The intervention did not include education on complementary feeding and study did not measure outcomes
of interest

Roset-Salla 2016 Intervention was aimed at promoting adherence of the consumption of the Mediterranean diet and not
complementary feeding in general and included children aged 1 year and above

Roy 2005 Participants were moderately-malnourished children

Roy 2007 Participants were well-nourished or mildly malnourished children and the results were not separated for each
category

Salehi 2004 Age of children included in the trial does not meet the eligibility criteria

Santos 2001 Participants were doctors and not caregivers of children of complementary feeding age

Savage 2016 Study focused on responsive parenting for preventing obesity

Spigelblatt 1991 The study aimed to delay the introduction of solids to infants until 2 months of age, which is at variance with
WHO guideline on complementary feeding
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Taylor 2017 Intervention was aimed at promoting a baby-led, infant self-feeding approach for reducing the risk of over-
weight by making infants have a greater control over their eating rather than the conventional spoon feeding
of infants by their caregivers

Thompson 2012 Age of children included in the trial does not meet the eligibility criteria

Vitolo 2014 Participants were primary healthcare professionals and the objective of the trial was to assess the impact of a
child feeding training programme for primary healthcare professionals about breastfeeding and complementary
feeding practices

Wambach 2011 Study had no component on complementary feeding. It was focused on breastfeeding only

Waswa 2015 Although it described itself as a randomised trial, the approach taken made it difficult to extract reliable sample
size and number randomised. Baseline measurements were not taken on the same cohort of caregivers/infants
as those at follow-up, but on a different, randomly selected group of women

Yousafzai 2016 Intervention group 1 received nutrition education and an adjunctive intervention (multiple micronutrient
powder), which was not administered to the control group

Zaman 2008 Participants were health workers and the objective of the study was to determine the efficacy of training health
workers in nutrition counselling in enhancing their communication skills and performance, and improving
feeding practices

Zhang 2016 The main intervention was a daily complementary food supplement for children aged 6-23 months in addition
to complementary feeding counselling

IYCF: Infant and young child feeding; n/N: sample size; RCT: randomised controlled trial; WHO: World Health Organization

Characteristics of studies awaiting assessment [ordered by study ID]

Dunlevy 2010

Methods RCT

Participants Pregnant women

Interventions The participants were invited to attend and evaluate a weaning talk during their third trimester and complete a
questionnaire on their planned time to wean

Outcomes Planned time to wean and parents’ evaluation of the antenatal intervention talk

Notes
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Dunlvey 2012

Methods RCT

Participants Pregnant women and their partners

Interventions In the 3rd trimester the intervention group (group 1) and their partners were invited to attend an educational infant
weaning talk

Outcomes Timing of introduction of nutrient-specific weaning foods

Notes

Guan 2016

Methods Cluster-RCT

Participants Caregivers with children aged 6-11 months

Interventions Nutrition education based on 6 locally adapted lessons for complementary feeding practices and behaviours com-
prising group training and cooking demonstrations were conducted monthly over a period of 6 months in village
health facility

Outcomes Haemoglobin levels and complementary feeding behaviours score

Notes

Jordan 2015

Methods Cluster-RCT

Participants Children < years and their primary caregivers

Interventions Agriculture interventions were carried out in both arms, intervention and control, whereas nutrition education was
carried out in the intervention arm only

Outcomes Changes in children’s dietary diversity

Notes

Palacios 2017

Methods RCT

Participants Mothers of infants aged from birth to 2 months participating in the women, infants and children programme

Interventions Participants were randomised to receive short mobile messages (SMS) about general infant’s health issues (control)
or SMS for improving feeding practices (intervention) for 4 months
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Palacios 2017 (Continued)

Outcomes Infant feeding practices

Notes Conference abstract

Paul 2011

Methods RCT

Participants 160 mother-infant dyads

Interventions 1 of 4 treatment cells. The first intervention (“Soothe/Sleep”) instructed parents on discriminating between hunger
and other sources of infant distress. Soothing strategies were taught to minimise feeding for non-hunger-related
fussiness and to prolong sleep duration, particularly at night; the second intervention (“Introduction of Solids”)
taught parents about hunger and satiety cues, the timing for the introduction of solid foods, and how to overcome
infants’ initial rejection of healthy foods through repeated exposure; to receive both; or no interventions delivered at
2 nurse home visits

Outcomes Weight-for-length percentile at 1 year of age, conditional weight gain score

Notes

Rabadi 2013

Methods RCT

Participants 118 mother-child pairs

Interventions The intervention group received key messages and support for positive infant feeding practices during home-visits
throughout the 16 months. The comparison group were not exposed to any messages but were visited only for data
collection such as disease incidence

Outcomes Infant feeding practices; exclusive breastfeeding, duration of breastfeeding above 1 year, timely introduction of the
complementary meals and minimum meal diversity

Notes

Savage 2010

Methods RCT

Participants 110 mother-infant dyads

Interventions The intervention group received an intervention that taught parents about the timing and methods for the introduc-
tion of solid foods and how to overcome food neophobia, using repeated exposure to improve liking and acceptance
of unfamiliar foods such as vegetables

Outcomes Timing of introduction of complementary foods, infant feeding practices
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Savage 2010 (Continued)

Notes

Shafique 2013

Methods Cluster-RCT

Participants Full-term, low-birth-weight infants

Interventions 1. From birth to 6 months
i) nutrition, health and hygiene education (NHHE) alone; or

ii) nutrition, health and hygiene education (NHHE) plus water-based hand sanitisers (HS)
2. From 6-12 months

i) NHHE alone
ii) NHHE plus HS

iii) NHHE plus micronutrient powders (MNP) (to be provided with complementary foods)
iv) NHHE plus both HS and MNP

Outcomes Growth, morbidity

Notes

Toure 2016

Methods Cluster-RCT

Participants Rural women who were pregnant or had a child < 2 years

Interventions Multi-faceted intervention (home gardening, gender sensitisation), with and without nutrition education

Outcomes Maternal self-efficacy in complementary feeding

Notes Conference abstract

RCT: randomised controlled trial

Characteristics of ongoing studies [ordered by study ID]

Campbell 2016

Trial name or title The extended Infant Feeding, Activity and Nutrition Trial (InFANT Extend) program: a cluster-randomized
controlled trial of an early intervention to prevent childhood obesity

Methods Cluster-RCT
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Campbell 2016 (Continued)

Participants First time parents of children (aged 3 months at baseline)

Interventions Intervention: 6 x 2-h, dietitian-delivered sessions; web-based materials; Facebook® engagement and written
resources
Control: usual care

Outcomes 1. BMI
2. Physical activity
3. Television viewing time
4. 24-h dietary recall

Starting date Not stated

Contact information Karen Campbell
Deakin University, Centre for Physical Activity and Nutrition Research, School of Exercise and Nutrition
Sciences, Faculty of Health
Email: karen.campbell@deakin.edu.au

Notes ANZCTR ACTRN12611000386932
Conflict of interest: ”The authors declare that they have no competing interests“ (quote, p 174)
Source of funding: ”This project was funded by a World Cancer Research Fund grant (no. 2010/244)“ (quote,
p 175)

Cloutier 2015

Trial name or title The Early Childhood Obesity Prevention Program (ECHO): an ecologically-based intervention delivered by
home visitors for newborns and their mothers

Methods RCT

Participants Pregnant women or women who had just delivered a baby

Interventions Intervention: enhanced Nurturing Family Network (NFN) home programme (education and skill-set training
with materials to implement the behaviours recommended. Using a motivational interviewing framework,
intervention participants will receive dietary and activity counselling, develop a Family Wellness Plan and
will be linked to community resources)
Control: usual care (NFN home visitation)

Outcomes Number of months of breastfeeding

Starting date June 2013

Contact information Michelle M Cloutier
Department of Pediatrics, University of Connecticut Health Center
Email: mclouti@connecticutchildrens.org
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Cloutier 2015 (Continued)

Notes ClinicalTrials.gov NCT02052518
Conflict of interest: not reported
Source of funding: Connecticut Children’s Medical Center,University of Connecticut, UConn Health

Helle 2017

Trial name or title Early food for future health: a randomized controlled trial evaluating the effect of an eHealth intervention
aiming to promote healthy food habits from early childhood

Methods RCT

Participants Parents of infants

Interventions Intervention: parents receive monthly emails with links to age-appropriate website when child between 6 and
12 months of age
Control: receive ordinary care from child health centres

Outcomes Infant primary outcome measures:
1. child eating behavior
2. food intake and food variance

Parent primary outcome measures:
1. feeding style and feeding practices
2. feeding self-efficacy
3. parenting style
4. making more homemade baby food in the weaning period

Secondary outcomes:
1. child body mass index
2. child weight

Starting date 1 February 2015

Contact information Christine Helle
Department of Public Health, Sport and Nutrition, Faculty of Health and Sport Sciences, University of Agder,
PO Box 422, 4604 Kristiansand, Norway
Email: christine.helle@uia.no

Notes ISRCTN registry ISRCTN13601567
Conflict of interest: ”The authors declare that they have no competing interests“ (quote, p 39)
Source of funding: ”The study is funded by the University of Agder, with financial support from the Eckbo
Foundation, Norway. The financial contributors were not involved in designing the study, collection, analyses
and interpretation of data or in writing the manuscript.“ (quote, p 39)
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Hernes 2013

Trial name or title First food for infants

Methods RCT

Participants Parents of infants

Interventions Intervention: parents participate in 2 cooking courses on how to prepare a variety of baby food
Control: given a brochure about infant nutrition only

Outcomes The project will show whether a practical cooking course to parents will increase homemade food practice
resulting in a greater variety in food intake, reduce prevalence of neophobia and reduce risk of obesity at
toddler’s age

Starting date Autumn 2011

Contact information S Hernes
Department of Public Health, Sport and Nutrition, University of Agder, Kristiansand, Norway

Notes onlinelibrary.wiley.com/o/cochrane/clcentral/articles/796/CN-01006796/frame.html
Conflict of interest: not reported
Source of funding: not reported

Horodynski 2011

Trial name or title Healthy babies through infant-centered feeding protocol: an intervention targeting early childhood obesity
in vulnerable populations

Methods RCT

Participants 372 economically and educationally disadvantaged African American, Hispanic, and white mothers with
infants

Interventions Intervention: 6 in-home visits by a trained paraprofessional instructor, followed by 3 reinforcement telephone
contacts when the baby is 6, 8, and 10 months old
Control: usual care

Outcomes Main maternal outcomes include:
1. maternal responsiveness
2. feeding style
3. feeding practices

Main infant outcome: infant growth pattern

Starting date February 2010

Contact information Mildred A Horodynski
College of Nursing, Michigan State University, 1355 Bogue Street, Bott, Nursing Building, East Lansing, MI
48824, USA
Email: millie@msu.edu
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Horodynski 2011 (Continued)

Notes ClinicalTrials.gov NCT01816516
Conflict of interest: ”The authors declare that they have no competing interests“ (quote, p 874)
Source of funding: ”This project is funded by the United States Department of Agriculture, National Institute
of Food and Agriculture No. 2009-55215-05220“ (quote, p 874)

Horodynski 2015

Trial name or title Tools for teen moms to reduce infant obesity: a randomised clinical trial

Methods RCT

Participants 100 low-income African-American and white adolescents, first-time mothers of infants

Interventions Intervention: provides infant feeding information to mothers via a web-based application, and includes daily
behavioural challenges, text message reminders, discussion forums, and website information as a comprehen-
sive social media strategy over 6 weeks. Participants continue to receive usual care during the intervention
Control: usual care

Outcomes Main maternal outcomes include:
1. maternal responsiveness
2. feeding style
3. feeding practices

Primary infant outcome: infant weight

Starting date June 2014

Contact information Mildred A Horodynski
College of Nursing, Michigan State University, 1355 Bogue Street, Bott, Nursing Building, East Lansing, MI
48824, USA
Email: millie@msu.edu

Notes ClinicalTrials.gov NCT02244424
Conflict of interest: ”The authors declare they have no competing interests“ (quote, p 28)
Source of funding: ”The National Institute of Child Health and Development funds this trial (NIH grant
number 1R21HDO75974-OIAL)“ (quote, p 28)

Kimani-Murage 2013

Trial name or title Effectiveness of personalised, home-based nutritional counselling on infant feeding practices, morbidity and
nutritional outcomes among infants in Nairobi slums: study protocol for a cluster randomised controlled trial

Methods Cluster-RCT

Participants 780 mother-child pairs
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Kimani-Murage 2013 (Continued)

Interventions Intervention: mothers will receive regular, personalised, home-based counselling by trained community health
workers on maternal, infant and young child nutrition (MIYCN)
Control: usual care

Outcomes 1. Regular assessment of knowledge, attitudes and practices on MIYCN
2. Assessments of nutritional status of the mother-child pairs
3. Assessments of diarrhoea morbidity for the children

Starting date March 2012

Contact information Elizabeth Kimani-Murage
African Population and Health Research Center (APHRC), PO 10787, 00100, Nairobi, Kenya
Email: ekimani@aphrc.org

Notes ISRCTN registry ISRCTN83692672
Conflict of interest: ”The authors declare that they have no competing interests“ (quote, p 455)
Source of funding: ”This study is funded by the Wellcome Trust, Grant # 097146/Z/11/Z. We also ac-
knowledge core funding for APHRC from The William and Flora Hewlett Foundation and the Swedish
International Cooperation Agency (SIDA); and funding for the NUHDSS from the Bill and Melinda Gates
Foundation“ (quote, p 455)

Kulwa 2014

Trial name or title Effectiveness of a nutrition education package in improving feeding practices, dietary adequacy and growth
of infants and young children in rural Tanzania: rationale, design and methods of a cluster randomised trial

Methods Parallel, cluster-RCT

Participants Infants aged 6 months

Interventions Intervention: nutrition education package in addition to routine health education
Control: routine health education offered monthly by health staff at health facilities

Outcomes Primary outcome: linear growth as length-for-age z-scores
Secondary outcomes:

1. changes in weight-for-length z-scores
2. mean intake of energy, fat, iron and zinc from complementary foods
3. proportion of children consuming 4 or more food groups and recommended number of semi-solid/

soft meals and snacks per day
4. maternal level of knowledge and performance of recommended practices

Assessed at baseline and ages 9, 12 and 15 months

Starting date September 2014

Contact information KBM Kulwa
Department of Food Science and Technology, Sokoine University of Agriculture, P,O, Box 3006, Chuo Kikuu,
Morogoro, Tanzania kissakulwa@yahoo.com
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Kulwa 2014 (Continued)

Notes ClinicalTrials.gov NCT02249754
Conflict of interest: the study authors declare they have no competing interests
Source of funding: ”Funding was provided at different phases by Schlumberger Foundation’s Faculty for
the Future Programme, Nestle Foundation for the Study of Problems of Nutrition in the World, Belgian
Development Agency and Nutrition Third World. The views expressed are those of the author(s) and not
necessarily those of the funding organisations. The funding bodies had no role in the design, data collection
and analysis and interpretation of results.“ (quote, p 1092)

SHINE Team 2015

Trial name or title Sanitation, Hygiene, Infant Nutrition Efficacy (SHINE) project

Methods RCT

Participants Pregnant women

Interventions Intervention: 3 groups
1. Improved WASH: a ventilated pit latrine, handwashing facilities with soap, drinking-water treatment,

a protected play space and health lessons to adopt improved hygiene behaviours
2. Improved Infant Nutrition: health lessons on best infant feeding practices and a nutritional

supplement (Nutributter) to be fed daily to babies from 6-18 months
3. Improved WASH and Infant Nutrition: both interventions

Control: standard of care

Outcomes 1. Infant length at 18 months
2. Infant haemoglobin at 18 months
3. Infant weight
4. Infant mid-upper arm circumference
5. Infant head circumference
6. Exclusive breastfeeding
7. Improved infant feeding
8. Diarrhoea

Starting date November 2012

Contact information Professor Jean Humphrey
Johns Hopkins Bloomberg School of Public Health
Email: not provided

Notes ClinicalTrials.gov NCT01824940
Conflict of interest: not reported
Source of funding: Johns Hopkins Bloomberg School of Public Health
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Wasser 2015

Trial name or title Mothers and others: designing a randomised trial to prevent obesity among infants and toddlers

Methods RCT

Participants Mothers recruited through antenatal clinics

Interventions Intervention: multi-component obesity prevention intervention in promoting healthy weight gain patterns
among African-American (AA) infants. Delivery channels include face-to-face peer counselling through 6
home visits, support from a lactation consultant, 6 newsletters, and twice-weekly text messages
Control: attention control (child safety)

Outcomes Main outcome: weight-for-length z-scores at 18 months
Secondary outcomes:

1. breastfeeding
2. healthy complementary feeding
3. age-appropriate sleep duration
4. lower levels of television and electronic media exposure

Formative feedback was generally positive, with target participants also requesting information on postpartum
weight loss, depression, maternal sleep, father-infant bonding and maintaining intimate relationships

Starting date October 2013

Contact information Margaret Bently
Nutrition University of North Carolina, Chapel Hill (NC), United States

Notes ClinicalTrials.gov NCT01938118
Conflict of interest: not reported
Source of funding: University of North Carolina, Chapel Hill

BMI: body mass index; RCT: randomised controlled trial
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D A T A A N D A N A L Y S E S

Comparison 1. Educational intervention versus no educational intervention for improving complementary feeding

practices (ICC = 0.02)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Complementary food introduced
at appropriate age

4 1738 Risk Ratio (M-H, Random, 95% CI) 0.88 [0.83, 0.94]

1.1 Community intervention
(≥ 6 months old)

3 1490 Risk Ratio (M-H, Random, 95% CI) 0.86 [0.80, 0.93]

1.2 Community intervention
(≥ 4 months old)

1 248 Risk Ratio (M-H, Random, 95% CI) 0.92 [0.83, 1.02]

2 Duration of exclusive
breastfeeding (≥ 4 months old)

3 1544 Risk Ratio (Random, 95% CI) 1.58 [0.77, 3.22]

2.1 Community-based
intervention

2 1167 Risk Ratio (Random, 95% CI) 2.32 [1.45, 3.73]

2.2 Facility-based intervention 1 377 Risk Ratio (Random, 95% CI) 0.95 [0.70, 1.29]
3 Hygiene practices:

community-based intervention
4 2029 Risk Ratio (Random, 95% CI) 1.38 [1.23, 1.55]

4 Knowledge 2 399 Mean Difference (IV, Random, 95% CI) 1.29 [0.33, 2.25]

Comparison 2. Educational intervention versus no educational intervention for improving complementary feeding

practices: growth outcomes (ICC = 0.05)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Weight 7 Mean Difference (Random, 95% CI) Subtotals only
1.1 Mean weight (kg) at 6

months old
3 1221 Mean Difference (Random, 95% CI) 0.03 [-0.10, 0.17]

1.2 Mean weight (kg) at 12
months old

5 2464 Mean Difference (Random, 95% CI) 0.06 [-0.04, 0.15]

1.3 Mean weight (kg) at 18
months old

2 1402 Mean Difference (Random, 95% CI) 0.10 [-0.14, 0.35]

1.4 Mean weight (kg) at 24
months old

2 920 Mean Difference (Random, 95% CI) -0.14 [-0.36, 0.08]

2 Height/length 7 Mean Difference (Random, 95% CI) Subtotals only
2.1 Height/length (cm) at 6

months old
3 1221 Mean Difference (Random, 95% CI) 0.16 [-0.21, 0.52]

2.2 Height/length (cm) at 12
months old

5 2464 Mean Difference (Random, 95% CI) 0.32 [0.11, 0.52]

2.3 Height/length (cm) at 18
months old

2 1402 Mean Difference (Random, 95% CI) 0.58 [-0.22, 1.38]
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2.4 Height/length (cm) at 24
months old

2 920 Mean Difference (Random, 95% CI) -0.13 [-0.58, 0.32]

3 Nutritional status (underweight,
stunting, wasting)

5 Risk Ratio (Random, 95% CI) Subtotals only

3.1 Stunting (HAZ ≤ -2 SD) 5 3487 Risk Ratio (Random, 95% CI) 0.89 [0.74, 1.06]
3.2 Wasting (WHZ ≤ -2 SD) 2 2000 Risk Ratio (Random, 95% CI) 0.79 [0.48, 1.30]
3.3 Underweight (WAZ ≤ -2

SD)
3 2900 Risk Ratio (Random, 95% CI) 0.99 [0.68, 1.44]

Comparison 3. Sensitivity analyses for dropouts (primary outcomes)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Sensitivity analysis: introduction
of complementary food

4 1738 Risk Ratio (M-H, Random, 95% CI) 0.89 [0.81, 0.97]

2 Sensitivity analysis: duration
of exclusive breastfeeding
(dropouts as responders)

3 1544 Risk Ratio (Random, 95% CI) 1.00 [0.85, 1.18]

3 Sensitivity analysis: hygiene
practice (dropouts as
responders)

4 2029 Risk Ratio (Random, 95% CI) 1.30 [1.17, 1.46]
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Analysis 1.1. Comparison 1 Educational intervention versus no educational intervention for improving

complementary feeding practices (ICC = 0.02), Outcome 1 Complementary food introduced at appropriate

age.

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 1 Educational intervention versus no educational intervention for improving complementary feeding practices (ICC = 0.02)

Outcome: 1 Complementary food introduced at appropriate age

Study or subgroup

Educational
interven-

tion

No
educational

intervention Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Community intervention (≥ 6 months old)

de Oliveira 2012 21/169 19/154 1.1 % 1.01 [ 0.56, 1.80 ]

Vitolo 2005 117/200 215/300 20.4 % 0.82 [ 0.71, 0.94 ]

Wen 2011 230/337 256/330 43.9 % 0.88 [ 0.80, 0.97 ]

Subtotal (95% CI) 706 784 65.4 % 0.86 [ 0.80, 0.93 ]

Total events: 368 (Educational intervention), 490 (No educational intervention)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.07, df = 2 (P = 0.59); I2 =0.0%

Test for overall effect: Z = 3.83 (P = 0.00013)

2 Community intervention (≥ 4 months old)

Edward 2013 101/124 110/124 34.6 % 0.92 [ 0.83, 1.02 ]

Subtotal (95% CI) 124 124 34.6 % 0.92 [ 0.83, 1.02 ]

Total events: 101 (Educational intervention), 110 (No educational intervention)

Heterogeneity: not applicable

Test for overall effect: Z = 1.60 (P = 0.11)

Total (95% CI) 830 908 100.0 % 0.88 [ 0.83, 0.94 ]

Total events: 469 (Educational intervention), 600 (No educational intervention)

Heterogeneity: Tau2 = 0.0; Chi2 = 2.09, df = 3 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 4.04 (P = 0.000054)

Test for subgroup differences: Chi2 = 0.93, df = 1 (P = 0.34), I2 =0.0%

0.5 0.7 1 1.5 2

Favours educational intervention Favours no educational intervention
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Analysis 1.2. Comparison 1 Educational intervention versus no educational intervention for improving

complementary feeding practices (ICC = 0.02), Outcome 2 Duration of exclusive breastfeeding (≥ 4 months

old).

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 1 Educational intervention versus no educational intervention for improving complementary feeding practices (ICC = 0.02)

Outcome: 2 Duration of exclusive breastfeeding (≥ 4 months old)

Study or subgroup

Educational
interven-

tion

No
educational

intervention log [Risk Ratio] Risk Ratio Weight Risk Ratio

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

1 Community-based intervention

Vitolo 2005 200 300 0.89609 (0.2772464) 35.0 % 2.45 [ 1.42, 4.22 ]

Wen 2011 337 330 0.67294 (0.4954188) 24.2 % 1.96 [ 0.74, 5.18 ]

Subtotal (95% CI) 537 630 59.3 % 2.32 [ 1.45, 3.73 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.15, df = 1 (P = 0.69); I2 =0.0%

Test for overall effect: Z = 3.48 (P = 0.00049)

2 Facility-based intervention

Penny 2005 187 190 -0.05129 (0.1547407) 40.7 % 0.95 [ 0.70, 1.29 ]

Subtotal (95% CI) 187 190 40.7 % 0.95 [ 0.70, 1.29 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.33 (P = 0.74)

Total (95% CI) 724 820 100.0 % 1.58 [ 0.77, 3.22 ]

Heterogeneity: Tau2 = 0.30; Chi2 = 9.85, df = 2 (P = 0.01); I2 =80%

Test for overall effect: Z = 1.25 (P = 0.21)

Test for subgroup differences: Chi2 = 9.69, df = 1 (P = 0.00), I2 =90%

0.2 0.5 1 2 5

Favours no educational intervention Favours educational intervention
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Analysis 1.3. Comparison 1 Educational intervention versus no educational intervention for improving

complementary feeding practices (ICC = 0.02), Outcome 3 Hygiene practices: community-based intervention.

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 1 Educational intervention versus no educational intervention for improving complementary feeding practices (ICC = 0.02)

Outcome: 3 Hygiene practices: community-based intervention

Study or subgroup

Educational
interven-

tion

No
educational

intervention log [Risk Ratio] Risk Ratio Weight Risk Ratio

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

Aboud 2009 108 95 0.285179 (0.14222688) 16.4 % 1.33 [ 1.01, 1.76 ]

Aboud 2011 92 110 0.254642 (0.13623548) 17.9 % 1.29 [ 0.99, 1.68 ]

Bhandari 2004 552 473 0.398776 (0.09635024) 35.7 % 1.49 [ 1.23, 1.80 ]

Shi 2010 294 305 0.29267 (0.10508595) 30.0 % 1.34 [ 1.09, 1.65 ]

Total (95% CI) 1046 983 100.0 % 1.38 [ 1.23, 1.55 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.02, df = 3 (P = 0.80); I2 =0.0%

Test for overall effect: Z = 5.60 (P < 0.00001)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours no educational intervention Favours educational intervention
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Analysis 1.4. Comparison 1 Educational intervention versus no educational intervention for improving

complementary feeding practices (ICC = 0.02), Outcome 4 Knowledge.

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 1 Educational intervention versus no educational intervention for improving complementary feeding practices (ICC = 0.02)

Outcome: 4 Knowledge

Study or subgroup

No
educational

intervention
Educational

intervention
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Aboud 2011 92 2.37 (1.5) 110 0.59 (1) 50.1 % 1.78 [ 1.42, 2.14 ]

Negash 2014 100 7.1 (1) 97 6.3 (1.6) 49.9 % 0.80 [ 0.43, 1.17 ]

Total (95% CI) 192 207 100.0 % 1.29 [ 0.33, 2.25 ]

Heterogeneity: Tau2 = 0.45; Chi2 = 13.73, df = 1 (P = 0.00021); I2 =93%

Test for overall effect: Z = 2.64 (P = 0.0084)

Test for subgroup differences: Not applicable

-2 -1 0 1 2

Favours no educational intervention Favours educational intervention
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Analysis 2.1. Comparison 2 Educational intervention versus no educational intervention for improving

complementary feeding practices: growth outcomes (ICC = 0.05), Outcome 1 Weight.

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 2 Educational intervention versus no educational intervention for improving complementary feeding practices: growth outcomes (ICC = 0.05)

Outcome: 1 Weight

Study or subgroup

Educational
interven-

tion

No
educational

intervention Mean Difference (SE)
Mean

Difference Weight
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Mean weight (kg) at 6 months old

Bhandari 2001 (1) 104 106 -0.07 (0.1275) 30.0 % -0.07 [ -0.32, 0.18 ]

Shi 2010 294 305 -0.03 (0.1989) 12.3 % -0.03 [ -0.42, 0.36 ]

Vazir 2013 210 202 0.1 (0.091837) 57.7 % 0.10 [ -0.08, 0.28 ]

Subtotal (95% CI) 608 613 100.0 % 0.03 [ -0.10, 0.17 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.29, df = 2 (P = 0.53); I2 =0.0%

Test for overall effect: Z = 0.47 (P = 0.64)

2 Mean weight (kg) at 12 months old

Bhandari 2001 104 106 0.06 (0.127551) 14.0 % 0.06 [ -0.19, 0.31 ]

Bhandari 2004 (2) 552 473 0.04 (0.066327) 51.6 % 0.04 [ -0.09, 0.17 ]

Schroeder 2015 105 113 0.04 (0.21001848) 5.1 % 0.04 [ -0.37, 0.45 ]

Shi 2010 294 305 0.06 (0.21001848) 5.1 % 0.06 [ -0.35, 0.47 ]

Vazir 2013 210 202 0.1 (0.096939) 24.2 % 0.10 [ -0.09, 0.29 ]

Subtotal (95% CI) 1265 1199 100.0 % 0.06 [ -0.04, 0.15 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.27, df = 4 (P = 0.99); I2 =0.0%

Test for overall effect: Z = 1.22 (P = 0.22)

3 Mean weight (kg) at 18 months old

Bhandari 2004 552 473 0.02 (0.05867347) 69.4 % 0.02 [ -0.09, 0.13 ]

Penny 2005 187 190 0.29 (0.17821271) 30.6 % 0.29 [ -0.06, 0.64 ]

Subtotal (95% CI) 739 663 100.0 % 0.10 [ -0.14, 0.35 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 2.07, df = 1 (P = 0.15); I2 =52%

Test for overall effect: Z = 0.82 (P = 0.41)

4 Mean weight (kg) at 24 months old

Daniels 2012 (3) 352 346 -0.16 (0.117347) 93.4 % -0.16 [ -0.39, 0.07 ]

Schroeder 2015 112 110 0.15 (0.44003217) 6.6 % 0.15 [ -0.71, 1.01 ]

Subtotal (95% CI) 464 456 100.0 % -0.14 [ -0.36, 0.08 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.46, df = 1 (P = 0.50); I2 =0.0%

Test for overall effect: Z = 1.23 (P = 0.22)

-0.2 -0.1 0 0.1 0.2

Favours no educational intervention Favours educational intervention

(1) Bhandari 2001: individually randomised trial

(2) Bhandari 2004 mean difference entered as reported in paper (adjusted for possible confounders)

(3) Individually randomised trial
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Analysis 2.2. Comparison 2 Educational intervention versus no educational intervention for improving

complementary feeding practices: growth outcomes (ICC = 0.05), Outcome 2 Height/length.

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 2 Educational intervention versus no educational intervention for improving complementary feeding practices: growth outcomes (ICC = 0.05)

Outcome: 2 Height/length

Study or subgroup

Educational
interven-

tion

No
educational

intervention Mean Difference (SE)
Mean

Difference Weight
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Height/length (cm) at 6 months old

Bhandari 2001 104 106 0.2 (0.367347) 25.7 % 0.20 [ -0.52, 0.92 ]

Shi 2010 294 305 -0.1 (0.49741219) 14.0 % -0.10 [ -1.07, 0.87 ]

Vazir 2013 210 202 0.2 (0.23979592) 60.3 % 0.20 [ -0.27, 0.67 ]

Subtotal (95% CI) 608 613 100.0 % 0.16 [ -0.21, 0.52 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.31, df = 2 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 0.85 (P = 0.40)

2 Height/length (cm) at 12 months old

Bhandari 2001 104 106 0.2 (0.367347) 8.2 % 0.20 [ -0.52, 0.92 ]

Bhandari 2004 552 473 0.32 (0.147959) 50.7 % 0.32 [ 0.03, 0.61 ]

Schroeder 2015 105 113 0.22 (0.69761197) 2.3 % 0.22 [ -1.15, 1.59 ]

Shi 2010 294 305 0.21 (0.229592) 21.1 % 0.21 [ -0.24, 0.66 ]

Vazir 2013 210 202 0.5 (0.25) 17.8 % 0.50 [ 0.01, 0.99 ]

Subtotal (95% CI) 1265 1199 100.0 % 0.32 [ 0.11, 0.52 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.87, df = 4 (P = 0.93); I2 =0.0%

Test for overall effect: Z = 3.01 (P = 0.0026)

3 Height/length (cm) at 18 months old

Bhandari 2004 552 473 0.24 (0.267857) 59.2 % 0.24 [ -0.28, 0.76 ]

Penny 2005 187 190 1.07 (0.44553178) 40.8 % 1.07 [ 0.20, 1.94 ]

Subtotal (95% CI) 739 663 100.0 % 0.58 [ -0.22, 1.38 ]

Heterogeneity: Tau2 = 0.21; Chi2 = 2.55, df = 1 (P = 0.11); I2 =61%

Test for overall effect: Z = 1.42 (P = 0.16)

4 Height/length (cm) at 24 months old

Daniels 2012 352 346 -0.15 (0.239796) 91.8 % -0.15 [ -0.62, 0.32 ]

Schroeder 2015 112 110 0.07 (0.80493689) 8.2 % 0.07 [ -1.51, 1.65 ]

-1 -0.5 0 0.5 1

Favours no educational intervention Favours educational intervention
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(. . . Continued)

Study or subgroup

Educational
interven-

tion

No
educational

intervention Mean Difference (SE)
Mean

Difference Weight
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 464 456 100.0 % -0.13 [ -0.58, 0.32 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.07, df = 1 (P = 0.79); I2 =0.0%

Test for overall effect: Z = 0.57 (P = 0.57)

-1 -0.5 0 0.5 1

Favours no educational intervention Favours educational intervention

Analysis 2.3. Comparison 2 Educational intervention versus no educational intervention for improving

complementary feeding practices: growth outcomes (ICC = 0.05), Outcome 3 Nutritional status (underweight,

stunting, wasting).

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 2 Educational intervention versus no educational intervention for improving complementary feeding practices: growth outcomes (ICC = 0.05)

Outcome: 3 Nutritional status (underweight, stunting, wasting)

Study or subgroup

Educationl
interven-

tion

No
educational

intervention log [Risk Ratio] Risk Ratio Weight Risk Ratio

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

1 Stunting (HAZ ≤ -2 SD)

Bhandari 2001 104 106 -0.10536052 (0.106906) 73.1 % 0.90 [ 0.73, 1.11 ]

Bhandari 2004 552 473 -0.07257069 (0.2140188) 18.2 % 0.93 [ 0.61, 1.41 ]

Kang 2017 876 -0.31471075 (0.64233907) 914 2.0 % 0.73 [ 0.21, 2.57 ]

Olaya 2013 42 43 0.13976194 (0.435358) 4.4 % 1.15 [ 0.49, 2.70 ]

Penny 2005 187 -1.17118298 (0.60618341) 190 2.3 % 0.31 [ 0.09, 1.02 ]

Subtotal (95% CI) 1761 1726 100.0 % 0.89 [ 0.74, 1.06 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 3.52, df = 4 (P = 0.47); I2 =0.0%

Test for overall effect: Z = 1.28 (P = 0.20)

2 Wasting (WHZ ≤ -2 SD)

Bhandari 2001 104 106 -0.15082289 (0.368) 47.4 % 0.86 [ 0.42, 1.77 ]

Kang 2017 876 -0.31471075 (0.34926483) 914 52.6 % 0.73 [ 0.37, 1.45 ]

0.2 0.5 1 2 5

Favours educational intervention Favours no educational intervention

(Continued . . . )
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(. . . Continued)

Study or subgroup

Educationl
interven-

tion

No
educational

intervention log [Risk Ratio] Risk Ratio Weight Risk Ratio

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

Subtotal (95% CI) 980 1020 100.0 % 0.79 [ 0.48, 1.30 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.10, df = 1 (P = 0.75); I2 =0.0%

Test for overall effect: Z = 0.94 (P = 0.35)

3 Underweight (WAZ ≤ -2 SD)

Bhandari 2004 552 -0.02020271 (0.20065047) 473 90.6 % 0.98 [ 0.66, 1.45 ]

Kang 2017 876 -0.35667494 (0.74509485) 914 6.6 % 0.70 [ 0.16, 3.02 ]

Olaya 2013 42 43 1.12 (1.136133) 2.8 % 3.06 [ 0.33, 28.41 ]

Subtotal (95% CI) 1470 1430 100.0 % 0.99 [ 0.68, 1.44 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.21, df = 2 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 0.05 (P = 0.96)

0.2 0.5 1 2 5

Favours educational intervention Favours no educational intervention
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Analysis 3.1. Comparison 3 Sensitivity analyses for dropouts (primary outcomes), Outcome 1 Sensitivity

analysis: introduction of complementary food.

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 3 Sensitivity analyses for dropouts (primary outcomes)

Outcome: 1 Sensitivity analysis: introduction of complementary food

Study or subgroup

Educational
interven-

tion

No
educational

intervention Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

de Oliveira 2012 48/169 55/154 6.3 % 0.80 [ 0.58, 1.09 ]

Edward 2013 117/124 121/124 32.3 % 0.97 [ 0.92, 1.02 ]

Vitolo 2005 154/200 281/300 27.7 % 0.82 [ 0.76, 0.89 ]

Wen 2011 299/337 327/330 33.8 % 0.90 [ 0.86, 0.93 ]

Total (95% CI) 830 908 100.0 % 0.89 [ 0.81, 0.97 ]

Total events: 618 (Educational intervention), 784 (No educational intervention)

Heterogeneity: Tau2 = 0.01; Chi2 = 17.87, df = 3 (P = 0.00047); I2 =83%

Test for overall effect: Z = 2.60 (P = 0.0093)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours no educational intervention Favours educational intervention
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Analysis 3.2. Comparison 3 Sensitivity analyses for dropouts (primary outcomes), Outcome 2 Sensitivity

analysis: duration of exclusive breastfeeding (dropouts as responders).

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 3 Sensitivity analyses for dropouts (primary outcomes)

Outcome: 2 Sensitivity analysis: duration of exclusive breastfeeding (dropouts as responders)

Study or subgroup

Educational
interven-

tion

No
educational

intervention log [Risk Ratio] Risk Ratio Weight Risk Ratio

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

Penny 2005 187 190 -0.10536 (0.11323222) 46.7 % 0.90 [ 0.72, 1.12 ]

Vitolo 2005 200 300 0.18232 (0.1632653) 23.8 % 1.20 [ 0.87, 1.65 ]

Wen 2011 337 330 0.02956 (0.1454082) 29.5 % 1.03 [ 0.77, 1.37 ]

Total (95% CI) 724 820 100.0 % 1.00 [ 0.85, 1.18 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 2.15, df = 2 (P = 0.34); I2 =7%

Test for overall effect: Z = 0.03 (P = 0.97)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours no educational intervention Favours educational intervention
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Analysis 3.3. Comparison 3 Sensitivity analyses for dropouts (primary outcomes), Outcome 3 Sensitivity

analysis: hygiene practice (dropouts as responders).

Review: Educational interventions for improving primary caregiver complementary feeding practices for children aged 24 months and under

Comparison: 3 Sensitivity analyses for dropouts (primary outcomes)

Outcome: 3 Sensitivity analysis: hygiene practice (dropouts as responders)

Study or subgroup

Educational
interven-

tion

No
educational

intervention log [Risk Ratio] Risk Ratio Weight Risk Ratio

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

Aboud 2009 108 95 0.165514 (0.14222688) 16.4 % 1.18 [ 0.89, 1.56 ]

Aboud 2011 92 110 0.207014 (0.13623548) 17.9 % 1.23 [ 0.94, 1.61 ]

Bhandari 2004 552 473 0.364643 (0.09635024) 35.7 % 1.44 [ 1.19, 1.74 ]

Shi 2010 294 305 0.239017 (0.10508595) 30.0 % 1.27 [ 1.03, 1.56 ]

Total (95% CI) 1046 983 100.0 % 1.30 [ 1.17, 1.46 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.80, df = 3 (P = 0.61); I2 =0.0%

Test for overall effect: Z = 4.62 (P < 0.00001)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours no educational intervention Favours educational intervention
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Table 1. Additional methods

Measures of treatment effect Event rate outcomes

In this review, it is possible that some outcomes (e.g. diarrhoea, hospital-
isation, malnutrition) may have been recorded as counts where the event
can occur multiple times to the same participant. Where study data al-
low (i.e. data are available on both events and person-years at risk), we
will calculate rate ratios for count outcomes. However, study authors can
report count data in a number of ways. As such, our strategy will be to
extract count data in the form as reported by the original authors. For
example, if study authors have reported the outcome using a rate ratio,
we will extract it as such. If study authors have reported the outcome as
dichotomous, we will extract it as a dichotomous outcome, noting the
potential disadvantages of doing so
Multiple outcome data

It is possible that studies will summarise outcomes in several ways, for ex-
ample, both as a continuous and dichotomous measure. For the primary
outcomes, if person-years at risk are available, our preference will be to
analyse count data as a rate ratio. However, if sufficient information is
not available, and the event is common, we will analyse count data as if
it were continuous. We consider the continuous measure to be clinically
reasonable and preferable to dichotomising the primary outcomes. If nei-
ther of these approaches is suitable, we will extract the data as if it were
dichotomous, ensuring that we classify all participants into one of two
possible groups only

Unit of analysis issues Multiple intervention groups

Studies with more than two intervention arms can pose analytical prob-
lems in a meta-analysis. For example, it is important to avoid ’double-
counting’ of participants. Where studies may have two or more active
arms to be compared against a control, or two control conditions versus
an experimental condition, we will combine similar interventions to gen-
erate a single pair-wise comparison for the meta-analysis. If interventions
are not similar, we will split the ’shared’ comparator into two groups and
include as two comparisons

Dealing with missing data If we are unable to retrieve missing dichotomous data, we will conduct
an available-case analysis. We plan to undertake a sensitivity analysis as-
suming that participants who withdrew from either arm after randomisa-
tion experienced a negative event. In common with many public health
educational interventions, dropouts are often due to perceived difficulties
with the intervention or information contradictory to existing beliefs or
community norms (among other reasons). As such, it is not realistic to
consider a ’best case’ sensitivity analysis where all dropouts successfully
adhered to the intervention, for weaning practice
We will analyse missing continuous data on a completers basis, including
only those participants with a final assessment. Where we are unable to
obtain the missing SDs from the study authors, we will calculate them
from P values, t values, confidence intervals, or standard errors, where
these have been reported. If this is not possible, and only a minority of
studies are missing SDs, we will impute the SD using other studies in the
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Table 1. Additional methods (Continued)

meta-analysis
We will also report the extent of the missing data, describe the attrition for
each study in the ’Risk of bias’ tables, and discuss the possible impact of
this missing data on the results of the review. We will perform a sensitivity
analysis to assess the impact of the inclusion of studies with missing data
on the findings of the review (Deeks 2017, Section 9.7).

Assessment of reporting biases We will try to minimise publication bias by doing a comprehensive search
of multiple sources and databases, and by including studies of good
methodological quality and data from unpublished and ongoing studies
(Sterne 2017, Section 10.3).
If we have a sufficient number of included studies (at least 10), we will
use outcome data to run a funnel plot regression to investigate the possi-
bility of publication bias (Sterne 2017, Section 10.4). Funnel plot asym-
metry could be due to publication bias, poor methodological quality, true
heterogeneity, or a real relationship between study size and effect size or
chance. We will further investigate publication bias by comparing the data
extracted from published and unpublished studies in a sensitivity analysis
(Sterne 2017, Section 10.4.4)

Subgroup analysis and investigation of heterogeneity 1. Educational intervention focus/message (e.g. hygiene, weaning
diet/nutrition, breastfeeding practices, responsive feeding, feeding
during and after illness)

2. Educational intervention delivery strategy (e.g. printed materials,
multimedia (audiovisual))

Sensitivity analysis We will conduct a sensitivity analysis in order to detect the effect of
excluding studies with missing data, unpublished studies, and studies with
high risk of bias (judged using Cochrane’s tool for assessing risk of bias
(Higgins 2017)) on the overall results of the meta-analysis. In this analysis,
we will explore the possible effects of marked differences between included
studies. We will also undertake a fixed-effect meta-analysis to determine
the robustness of the results from the random-effects meta-analysis

SD: standard deviation.

Table 2. Description of educational interventions: community-based interventions

Study Promotional activ-

ity

Message content Ways information

was collected/out-

come measure as-

sessed

Intervention

providers

De-

livery (e.g. mecha-

nism, medium, in-

tensity, fidelity)

Aboud 2008 1. Education
sessions

2. Picture book
3. Stories

1. Wash your
child’s hands, and
then let the child
pick up food and eat

2. Read your

1. Self-reports/
records during
home visits

2. Observations
by research

Peer educators During weekly
group sessions
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Table 2. Description of educational interventions: community-based interventions (Continued)

4. Demonstrations child’s signals by
watching, listening
and interpreting
what they mean,
and then respond
positively

3. When your
child refuses, pause
and question why;
do not force feed or
threaten

4. Offer a variety
of foods

assistants during
home visits

Aboud 2009 1. Education
sessions using the
responsive feeding
manual developed
by the researchers

2. Practical
sessions

3. Picture book
4. Stories
5. Poster
6. Laminated

picture of foods to
feed children

7. Demonstrations

1. Wash your
child’s hands before
he/she picks up food

2. Self-feed: let
the child pick up
food and eat

3. Be responsive:
watch, listen, and
respond in words to
your child’s signals

4. When your
child refuses, pause
and question why;
do not force feed or
threaten

5. Offer a variety
of foods, including
fish, eggs, fruits, and
vegetables

1. Self-reports/
records during
home visits

2. Observations
by research
assistants during
home visits

Peer educators Group training ses-
sions held weekly

Aboud 2011 1. Education
sessions using
manual developed
by the researchers

2. Demonstration
3. Practice
4. Peer support

1. Handwashing
2. Self-feeding
3. Maternal

verbal responsivity
4. Solutions to

child refusals
5. Dietary

diversity
6. Responsive

stimulation during
play

1. Self-reports/
records through
home visits

2. Observations
by research
assistants during
home visits

Peer educators Group training ses-
sions held weekly

Bhandari 2001 Counselling sessions
using a nu-
tritional counselling

Not described 1. Self-reports/
records during
home visits

Trained nutritionists Monthly
counselling sessions
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Table 2. Description of educational interventions: community-based interventions (Continued)

guide book 2. Observations
by field workers
during home visits

Bhandari 2004 1. Women’s
group meetings

2. Feeding
demonstrations

3. Village rallies
4. School debates
5. Street-side

plays
6. Nutrition fairs
7. Posters
8. Flip books
9. Feeding

recommendation
card
10. Counselling
guide

1. Starting
complementary
foods at 6 months
of age

2. Specific foods,
meal frequencies
and amounts to be
fed at different ages
while continuing to
breastfeed

3. Ways to
encourage children
to eat more

4. Handwashing
before a meal

5. Continuing
feeding during
illness

1. Self-reports/
records through
home visits

2. Observations
during home visits

3. From clinic

1. Anganwadi
health workers

2. Health care
providers

Counselling
on complementary
feeding conducted as
follows:

1. monthly home
visits for new births
until aged 12
months

2. weighing once
every 3 months for
children aged 2
years conducted by
Anganwadi workers

3. immunisation
clinics run by the
auxiliary nurse
midwives

4. sick child
contacts with
healthcare providers

Campbell 2013 1. Brief didactic
sessions

2. Group
discussion

3. Peer support
4. Visual (DVD)

and written
messages
(newsletters)

5. Text messaging
and mail-outs

Intervention materi-
als incorporated
6 purpose-designed
key messages (for ex-
ample, “Color Every
Meal With Fruit and
Veg,” “Eat Together,
Play Together,” “Off
and Run-
ning”) within a pur-
pose-designed DVD
and written materi-
als

1. Self-reports
2. Telephone calls

Dietician 6 x 2-h sessions de-
livered quarterly
at first-time parents’
group regular meet-
ing

Daniels 2012 1. Interactive
group sessions

2. Work book
3. Information

resource for other
carers

Messages in:
1. Module I

addressed
introduction of
solids and
emphasised Theme
1 as well as healthy
infant growth and
requirements,
variability of intake

1. Self-reports
2. Infant feeding

questionnaire

3. Anthropometric
measurements at
child health clinics

1. Dietitians
2. Psychologists

Inter-
active group sessions
at a choice of days
and times, and at
the same child health
centres as those used
for measurements
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Table 2. Description of educational interventions: community-based interventions (Continued)

within and between
infants, type
(variety, texture),
amount and timing
(snacks), and trust
in hunger and
satiety cues

2. Module 2
focused on
managing toddler
feeding behaviours
and Theme 2,
including strategies
to manage food
refusal, neophobia,
dawdling, fussing,
developmental need
for autonomy and
testing limits and
role modelling
healthy food choice
and availability

de Oliveira 2012 1. Counselling
sessions

2. Flip charts
3. Booklets

1. Appropriate
time to introduce
complementary
foods (at 6 months)

2. What foods
should be offered or
avoided, and how to
offer them

3. Slow and
gradual
introduction of new
foods and,
according to infant
age, the use of
common family
foods especially
prepared for the
infant, particularly
the selection of
varied and colourful
foods

1. Interviews
2. Questionnaires
3. Telephone calls

1. Nurses
2. Nutritionist
3. Paediatrician

The counselling ses-
sions occurred in the
maternity ward close
to the time for hos-
pital discharge and at
7, 15, 30, 60, and
120 days after the
birth at the mother’s
home

Edward 2013 1. Presence of
doulas (African
American women
from the
communities

Doulas discouraged
the introduction of
solid food during the
early months of life

1. Medical
records (chart
review)

2. Self-reports

Doulas 1. Weekly,
prenatal home
visits/post-partum
home visits
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Table 2. Description of educational interventions: community-based interventions (Continued)

surrounding the
clinics) at the
hospital for birth

2. Breastfeeding
advocacy and
support

3. Education
sessions using
printed materials

4. Video or other
informational
materials

for both breast-fed
and formula-fed in-
fant

3. Interviews 2. Telephone calls

Kang 2017 1. Group
nutrition sessions

2. Demonstration
(learning by doing)

Mothers discussed
messages around:

1. feeding
2. caring
3. hygiene
4. health-seeking

with the operators

1. Structured
questionnaires and
data collection tools
used household
visits

2. Anthropometric
measurements

Female operators During group nutri-
tion education ses-
sions

Negash 2014 1. Nutrition
education sessions
twice each month
for 6 months

2. Demonstration of
preparation and
tasting of the recipe

3. Visual
materials (posters)
from Alive and
Thrive

1. Practice
responsive feeding

2. Continue
breastfeeding until
the child is at least 2
years old

3. Feed a soft,
consistent, thick
porridge

4. Practice good
hygiene and do not
bottle feed

5. Continue to
feed the child
during illness

6. Pay attention
to the amount of
food

7. Pay attention
to the variety of
food

8. Pay attention
to the frequency of
feeding

1. Follow-up
questionnaires

2. End-line
survey using a pre-
tested semi-
structured
questionnaire

1. Trained
nutrition educators

2. The principal
investigator

The counselling was
carried out during
education sessions in
the community

Reinbott 2016 1. Nutrition
education sessions

2. Cooking

1. Continued
breast-feeding

2. Introduction

1. Semi-
structured

Trained community
nutrition promoter

The 7 nutrition edu-
cation sessions were
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Table 2. Description of educational interventions: community-based interventions (Continued)

demonstrations
3. Educational

posters containing
recipes for
complementary
foods, age-
appropriate feeding,
sanitation and
hygiene, food
preparation and a
seasonal food
availability calendar

4. Sharing
meetings

of complementary
foods

3. Consistency of
complementary
foods

4. Dietary
diversity

5. Feeding a sick
child

6. Responsive
feeding

7. Family
nutrition

8. Hygiene
practices

questionnaires
2. Face-to-face

interviews

3. Anthropometric
measurements

(CNP) together with
local NGO con-
ducted the nutrition
education sessions

held
2-4 hours weekly or
biweekly depending
on the availability of
the participants

Saleem 2014 1. Face-to-face
interviews

2. Verbal,
pictorial and
demonstration
techniques were
used in each
interactive teaching
session

1. Baseline visit
covered the
importance of
breastfeeding, its
continuation for the
first 2 years of life
and the importance
of initiating
complementary
feeding at 6 months
of age. The session
also included the
importance of
handwashing and
general hygiene

2. Second
teaching session
included
breastfeeding
promotion,
consistency in
complementary
food, selection of
initial
complementary
food, and education
in age-related
complementary
food

3. Third teaching
session covered all
previous teaching

Unclear 2 female research as-
sistants (with at least
14 years of school-
ing) and
2 female community
health workers (with
at least 10 years of
schooling)

Interven-
tions were offered in
participants’ homes
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Table 2. Description of educational interventions: community-based interventions (Continued)

sessions, along with
advice on
promoting protein-
based, and iron-rich
foods

Shi 2010 1. Group training
sessions on food
selection,
preparation and
hygiene, childhood
nutrition and
growth, and
responsive feeding
style

2. Demonstration of
preparing
enhanced-weaning
food recipes, which
were formulated
using locally
available, affordable,
acceptable and
nutrient-dense
foods such as egg,
tomato, beans,
meat, chicken and
liver

3. Booklets that
contained infant
feeding guidance
and methods of
preparing the
recommended
recipes

4. Home visits
every 3 months to
identify possible
feeding problems
and provide
individual
counselling

Not described 1. Questionnaires
2. Home visits
3. Self-reports
4. Birth records

Healthcare providers
in the intervention
areas

1. Group training
sessions with the
village committee
leaders, child
caregivers and key
family members

2. Home visits
every 3 months to
identify possible
feeding problems
and provide
individual
counselling

Tariku 2015 1. Nutrition
education sessions

2. Group
meetings

1. Traditional
method group: the
health extension
worker provided
complementary

Interviews using
questionnaires

1. Local
community health
volunteers

2. Health
extension workers

1. During 2
weekly home visits

2. Group
meetings
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Table 2. Description of educational interventions: community-based interventions (Continued)

feeding messages of
essential nutritional
action that were
explained along
with the causes of
malnutrition. The
effect of
malnutrition on the
health of the child
was discussed
during home
visiting. Then, the
educators
encouraged the
mothers to use this
knowledge to take
the right steps to
complementary
feeding practice and
to prevent and
safeguard their own
child from
malnutrition

2. Health belief
model group: the
intervention was the
same knowledge as
for the traditional
method group but
based on health
belief model
constructs, by
incorporating the
perceptions of the
susceptibility of the
child for
malnutrition, and
the severity of
malnutrition the
child exhibited. The
benefits of
appropriate
complementary
feeding practice and
self-efficacy to
prepare the
appropriate
complementary
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Table 2. Description of educational interventions: community-based interventions (Continued)

feeding was
emphasised through
discussion with the
mothers (e.g. use
and selection of
locally-available
food groups,
method of
preparation
appropriate for the
child’s age, etc.).
Perceived barriers to
practice appropriate
complementary
feeding practice
were identified by
discussion with the
mothers (e.g.
concerns related to
use of some food
groups as a
component for
complementary
foods, forced
feeding as major
alternative to feed
the child, etc.)

Vazir 2013 1. Counselling
sessions

2. Demonstration
3. Flip charts
4. Other visual

material, including
photographs

1. Complementary
feeding group: in
addition to standard
care, mothers in this
group received 11
nutrition education
messages on
sustained
breastfeeding and
complementary
feeding, which
followed the Pan
American Health
Organization
(PAHO)/World
Health
Organization
(WHO) Guidelines
(PAHO/WHO
2003)

1. Recalls
2. Weighing
3. Questionnaires
4. Depression

scale
5. Bayley Scales

of Infant
Development-II
(BSID-II)

High-school-edu-
cated village women
who were themselves
mothers

Home visits
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Table 2. Description of educational interventions: community-based interventions (Continued)

2. Responsive
complementary
feeding and play
group: in addition
to standard care,
mothers in this
group received
education on
complementary
feeding (11
messages), 8
messages and skills
on responsive
feeding, and 8
developmental
stimulation
messages using 5
simple toys

Vitolo 2005 1. Dietary
counselling sessions

2. Printed
brochures with key
messages

3. Simple,
coloured leaflet with
food pictures
depicting a
healthful meal was
used to guide the
dietary advice and
was handed to the
mother as a
reminder

1. Exclusive
breastfeeding up to
6 months

2. Continue
breastfeeding and
gradually introduce
complementary
foods

3. Encourage the
child’s appetite

4. Maintain
reasonable intervals
between meals

5. Provide daily
fruits and
vegetables. All 6
mothers were
advised against the
addition of sugars
(sugar cane, honey)
in fruits, porridge,
juices, milk or other
liquids, and against
the provision of soft
drinks, sweets and
salty snacks
Intervention
messages were based
on the “Ten steps

1. Structured
face-to-face
interviews

2. Self-report
questionnaires
administered during
home visits

3. Face-to-face
interviews

4. Dietary recalls
5. Hospital

records
6. Questionnaires

Trained field work-
ers who were under-
graduate students in
nutritional sciences

Home visits
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Table 2. Description of educational interventions: community-based interventions (Continued)

for healthy feeding
for Brazilian chil-
dren from birth to 2
years of age”

Wen 2011 Counselling sessions
on infant feeding
practices, infant nu-
trition and active
play, family physi-
cal activity and nu-
trition, as well as so-
cial support

1. Breast is best
2. No solids for

me until 6 months
3. I eat a variety

of fruits and
vegetables every day

4. Only water in
my cup

5. I am part of an
active family

1. Face-to-face
interviews

2. Telephone
interviews

Trained research
nurses

Home visits

Yin 2009 1. Group lectures
2. Self-help

(mothers in
intervention group
2 were trained with
feeding guideline on
infants and young
children by
themselves)

Mothers were edu-
cated with feeding
guideline on infants
and young children

1. Mothers in
intervention group
1 received group
lectures and
advisory from
experts on maternal
and child nutrition
and were taught
how to feed their
children

2. Mothers in
intervention group
2 were trained with
feeding guideline on
infants and young
children by
themselves

- Experts in maternal
and child nutrition

-

NGO: non-governmental organisation; TN: study number

Table 3. Description of educational interventions: facility-based interventions

Study Promotional activ-

ity

Message content Ways information

was collected/out-

come measure as-

sessed

Intervention

providers

De-

livery (e.g. mecha-

nism, medium, in-

tensity, fidelity)
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Table 3. Description of educational interventions: facility-based interventions (Continued)

Koehler 2007 1. Nutrition
counselling

2. Telephone
hotline

3. Written
information

4. Personal
telephone
counselling

Nutri-
tion counselling was
based on the Dietary
Schedule for the First
Year of Life (Dietary
Schedule) recom-
mended by the Nu-
trition Committee of
the German Pedi-
atric Society. Recom-
mendations of the
schedule include:

1. exclusive
breastfeeding for 4-6
months or otherwise
infant formula;

2. 3 types of
complementary
foods to be
introduced to infant
(one after the other,
month by month)
accompanied by
milk feeding; and

3. drink milk
from a cup

1. Standardised
telephone interviews

2. Self-report

Counsellors Telephone calls and
printed materials

Olaya 2013 1. Nutrition
counselling in face-
to-face sessions

2. Verbal and
written guidance

3. Menu plans
4. Leaflets

Guidelines focused
on the following 3
main messages that
were emphasised at
all study visits:

1. the importance
of continuing
breastfeeding
alongside
complementary
feeding;

2. the importance
of including red
meat as a source of
iron to prevent
anaemia; and

3. the importance
of fruit and
vegetables as part of
a healthy diet
Mothers

1. Anthropometric
measurement at
each visit

2. The intake of
foods specifically
recorded using a
semi-quantitative
food-frequency
questionnaire

Researchers Clinic visits
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Table 3. Description of educational interventions: facility-based interventions (Continued)

were offered specific
advice on the num-
ber of portions of
meat that should be
given; mothers were
also advised to in-
clude chicken liver
and heart as afford-
able forms of meat,
and suggestions were
given for the prepa-
ration of
recommended
foods. Mothers were
also advised to give
fruit and vegetables
daily

Penny 2005 1. Group sessions
for caregivers of
children of similar
ages

2. Demonstrations of
the preparation of
complementary
foods

3. Flip charts
4. Single-page

recipe flyers

1. A thick puree
satisfies and
nourishes your baby,
equivalent to 3
portions of soup

2. At each meal
give puree or thick-
food preparation
first; add a special
food to your baby’s
serving: (chicken)
liver, egg, or fish

3. Teach your
child to eat with
love, patience, and
good humour

1. Interviews
during home visits
by field workers

2. Self-report
3. Cross-sectional

survey
4. Structured

observations during
home visits for data
collection

Health workers Health facility

Schroeder 2015 1. Educational
brochures

2. Reminder
postcards containing
short education
messages

3. Telephone calls

The interven-
tion was based on the
modules of Growing
Leaps and Bounds,
a set of educational
materials developed
by a group of ex-
perts and funded by
the Dannon Insti-
tute. These materials
aim at:

1. promoting an
exchange between
patient and

1. Anthropometric
measurements by
staff

2. Questionnaires

1. Nurse
practitioners

2. Clinic staff
3. Physicians

(paediatricians)

Paediatric visits at 1,
2, 4, 6, 9, 12, 15,
18, and 24 months of
age and at annual vis-
its thereafter up to 5
years of age
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Table 3. Description of educational interventions: facility-based interventions (Continued)

paediatrician about
nutrition, feeding,
and physical
activity;

2. providing
useful information
to parents in order
to enhance self-
efficacy for the daily
care of their infants;
and

3. helping parents
make healthy food
choices for the
infants and for
themselves and
make physical
activity a part of
daily life
While the brochures
emphasise a few key
points, they also pro-
vide detailed advice
on
infant feeding prac-
tices, physical activ-
ity, and developmen-
tal milestones related
to eating patterns

S/N: study number

Table 4. Studies with multiple interventions arms and adjunctive interventions

Study Interventions

Aboud 2011 Intervention group 1 (RFS): 6 weekly sessions on responsive parenting (feeding and stimulation) in addition to the
regular programme
Intervention group 2 (RFS plus Sprinkles): 6 weekly sessions on responsive parenting (feeding and stimulation) in
addition to the regular programme and 6 months of a food powder fortified with minerals and vitamins
Control: regular programme

Bhandari 2001 Intervention group 1: received a milk-based cereal and nutritional counselling
Intervention group 2: monthly nutritional counselling alone
Intervention group 3: visitation group (used as the control group in the study)
Control: no intervention
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Table 4. Studies with multiple interventions arms and adjunctive interventions (Continued)

Koehler 2007 Intervention group 1: were offered a telephone hotline 3 times per week, open for 2 hours each time
Intervention group 2: received additional written information on the Dietary Schedule distributed in 3 parts, each
dealing with the diet in the coming period
Intervention group 3: were offered additional personal telephone counselling

Vazir 2013 Intervention group 1: the complementary feeding group (CFG) received the integrated child development services
plus the World Health Organization recommendations on breastfeeding and complementary foods
Intervention group 2: the responsive complementary feeding and play group received the same intervention as the
CFG plus skills for responsive feeding and psychosocial stimulation
Control: routine Integrated Child Development Services - standard of care

RFS: responsive feeding and stimulation

Table 5. Morbidity (diarrhoea)

Study Result

Bhandari 2001 The incidence and prevalence of diarrhoea and ALRI were not significantly affected by either intervention
Nutritional counselling group: episodes per child 6.9 (± 3.2), prevalence per 100: d 14.6 (± 12.0)
Visitation group: episodes per child 6.7 (± 3.4), prevalence per 100: d 13.2 (± 9.8)

Bhandari 2004 The reported prevalences of common illnesses in the previous 7 days did not differ in the 2 groups
at 9, 12, 15, and 18 months of age
At 12 months of age, the prevalence of diarrhoea was 16.8 vs 13.1% (P = 0.174)

Reinbott 2016 Diarrhoeal illness in the past 2 weeks (%)
Baseline: intervention = 36.9%, control = 41.6%
Impact: intervention = 27.9%, control = 26.2%

Vitolo 2005 Number with event: intervention = 46, control = 98

ALRI: acute lower respiratory infection.

Table 6. Hospitalisation (days spent)

Study Result

Vitolo 2005 Intervention = 9 days, control = 15 days
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Table 7. Change in knowledge

Study Result (trial authors’ judgement)

Aboud 2008 More intervention mothers recalled messages (5 out of 8 message categories P < 0.0001), especially hygiene (washing
hands before eating), responsive feeding and talking to the child during the meal

Aboud 2009 More intervention mothers recalled messages at follow-up

Aboud 2011 Mothers in the intervention group recalled more messages at follow-up, especially pertaining to hygiene, self-feeding,
responding, stimulating, and foods to feed. Of 8 messages, control mothers recalled a mean of 0.59 (SD 1.0) and
mothers in the intervention group recalled a mean of 2.37 (SD 1.5)

Negash 2014 Knowledge of complementary feeding in the intervention group rose from 5.8 (± 2.1) at baseline to 7.1 (± 1.0) at
end line (P < 0.001), whereas scores for the control group stayed unchanged at 6.3 (± 1.6) at both time points

Penny 2005 Caregivers in the intervention group were more knowledgeable of key feeding practices and messages

Shi 2010 At 6, 9, 12 and 18 months of age, after the implementation of the intervention, more caregivers in the intervention
group responded correctly to the questions on feeding practices than those in the control group (statistically significant
results for all questions)

Vazir 2013 Educational messages to the intervention groups were significantly associated with changed maternal knowledge/
beliefs about foods that are good for infants at ages 9 and 15 months. The percentage of mothers who had more
knowledge regarding recommended foods from animal sources, such as egg and liver, and responded positively on
selected appropriate foods to be given to infants, was higher, both at 9 and 15 months, in the intervention groups
but this was not seen in the control group

Yin 2009 After being educated with feeding guideline on infants and young children, the knowledge of infants’ mothers was
greatly improved and KAP scores of the mothers after intervention were higher than at baseline (F = 183.556, P = 0.
006); the percentage of correct answers on nutrition knowledge in the intervention groups was significantly higher
than that of the control group. At six months of intervention, the KAP scores of intervention group 1 (12.0) and
intervention group 2 (11.6) were higher than that of the control group (10.5) (least significant difference? (LSD) t =
5.96, P < 0.001; LSD t = 4.25, P < 0.001)

KAP: knowledge, attitude and practice; SD: standard deviation
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A P P E N D I C E S

Appendix 1. Search strategies

Cochrane Central Register of Controlled Trials (CENTRAL) in the Cochrane Library

#1[mh ˆ”Infant Nutritional Physiological Phenomena“]
#2[mh ˆ” Infant Nutrition Disorders“]
#3[mh ˆ”Infant Food“]
#4[mh ˆWeaning]
#5wean*:ti,ab
#6((compl*ment* or supplement*) near/3 (food* or feed* or nutrition*)):ti,ab
#7[mh ”Breast feeding“] or [mh ”Bottle Feeding“]
#8(breast* near/1 (duration or exclusiv* or optimal*)):ti,ab
#9((substitut* or stop* or ceas* or cessation or partial*) near/1 breast*):ti,ab
#10(bottle next fed or formula next fed) or (bottle next feed* or formula next feed*):ti,ab
#11(infant next formula or formula next milk):ti,ab
#12((fortif* near/1 food*) and (baby or babies or infant*)):ti,ab
#13(((solid* or semi-solid* or soft) near/3 (food* or feed* or diet*)) and (baby or babies or infant*)):ti,ab
#14((introduc* near/3 (solid* or semi-solid)) and (baby or babies or infant*)):ti,ab
#15{or #1-#14}
#16[mh Êducation]
#17[mh ”Health Education“]
#18[mh ˆ”Health promotion“]
#19[mh Counseling]
#20[mh /ED]
#21[mh ˆ”Health Knowledge Attitudes Practice“]
#22(class* or counsel* or educat* or instruct* or program* or teach* or train*):ti,ab188259
#23{or #16-#22}
#24#15 and #23

MEDLINE Ovid

1 Infant Nutritional Physiological Phenomena/
2 Child Nutrition Sciences/
3 Infant Nutrition Disorders/
4 Infant Food/
5 (infant$ adj1 (food or feeding or nutrition$)).tw.
6 Weaning/
7 wean$.tw.
8 ((compl#mentary or supplementary) adj3 (food$ or feed$ or nutrition$)).tw.
9 Breast feeding/
10 (breast$ adj1 (duration or exclusiv$ or optimal$)).tw.
11 ((Stop$ or cease or cessation or partial) adj1 breast$).tw.
12 (breast$ adj1 substitut$).tw.
13 Bottle Feeding/
14 (bottle fe?d$ or formula milk or infant formula).tw.
15 (fortif$ adj1 food$).tw.
16 ((solid$ or semi-solid$ or soft) adj3 (food$ or feed$ or diet$)).tw.
17 (introduc$ adj3 (solid$ or semi-solid)).tw.
18 or/1-17
19 Education/
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20 Health Education/
21 Health Promotion/
22 Counseling/ (28833)
23 ed.fs.
24 Health Knowledge, Attitudes, Practice/
25 (class$ or counsel$ or demonstrat$ or educat$ or instruct$ or intervention$ or program$ or teach$ or train$).tw.
26 or/19-25
27 randomized controlled trial.pt.
28 controlled clinical trial.pt.
29 randomi#ed.ab.
30 placebo.ab.
31 clinical trials as topic.sh.
32 randomly.ab.
33 trial.ti.
34 or/27-33
35 exp animals/ not humans.sh.
36 34 not 35
37 18 and 26 and 36
38 remove duplicates from 37

MEDLINE In-Process & Other Non-Indexed Citations Ovid

1 (infant$ adj1 (food or feeding or nutrition$)).tw.
2 wean$.tw.
3 ((compl#mentary or supplementary) adj3 (food$ or feed$ or nutrition$)).tw.
4 (breast$ adj1 (duration or exclusiv$ or optimal$)).tw.
5 ((Stop$ or cease or cessation or partial) adj1 breast$).tw.
6 (breast$ adj1 substitut$).tw.
7 (bottle fe?d$ or formula milk or infant formula).tw.
8 (fortif$ adj1 food$).tw.
9 ((solid$ or semi-solid$ or soft) adj3 (food$ or feed$ or diet$)).tw.
10 (introduc$ adj3 (solid$ or semi-solid)).tw.
11 or/1-10
12 (class$ or counsel$ or demonstrat$ or educat$ or instruct$ or intervention$ or program$ or teach$ or train$).tw.
13 (random$ or trial$ or control$ or group$ or placebo$).tw.
14 11 and 12 and 13

MEDLINE E-Pub Ahead of Print Ovid

1 (infant$ adj1 (food or feeding or nutrition$)).tw.
2 wean$.tw.
3 ((compl#mentary or supplementary) adj3 (food$ or feed$ or nutrition$)).tw.
4 (breast$ adj1 (duration or exclusiv$ or optimal$)).tw.
5 ((Stop$ or cease or cessation or partial) adj1 breast$).tw.
6 (breast$ adj1 substitut$).tw.
7 (bottle fe?d$ or formula milk or infant formula).tw.
8 (fortif$ adj1 food$).tw.
9 ((solid$ or semi-solid$ or soft) adj3 (food$ or feed$ or diet$)).tw.
10 (introduc$ adj3 (solid$ or semi-solid)).tw.
11 or/1-10
12 (class$ or counsel$ or demonstrat$ or educat$ or instruct$ or intervention$ or program$ or teach$ or train$).tw.
13 (random$ or trial$ or control$ or group$ or placebo$).tw.
14 11 and 12 and 13
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Embase Ovid

1 infant nutrition/
2 child nutrition/
3 baby food/
4 breast feeding/
5 bottle feeding/
6 (infant$ adj1 (food or feeding or nutrition$)).tw.
7 (breast$ adj1 (duration or exclusiv$ or optimal$)).tw.
8 ((stop$ or cease or cessation or partial) adj1 breast$).tw.
9 (breast$ adj1 substitut$).tw.
10 (bottle fe?d$ or formula milk or infant formula).tw.
11 or/1-10
12 weaning/
13 wean$.tw.
14 ((compl#ment$ or supplement$) adj3 (food$ or feed$ or nutrition$)).tw.
15 (fortif$ adj1 food$).tw.
16 ((solid$ or semi-solid$ or soft) adj3 (food$ or feed$ or diet$)).tw.
17 (introduc$ adj3 (solid$ or semi-solid)).tw.
18 or/12-17
19 exp child/
20 (baby or babies or infant$ or child$).tw.
21 19 or 20
22 18 and 21
23 11 or 22
24 exp health education/
25 education/
26 education program/
27 health promotion/
28 counseling/
29 nutritional counseling/
30 (class$ or counsel$ or educat$ or instruct$ or program$ or teach$ or train$).tw.
31 or/24-30
32 Randomized controlled trial/
33 controlled clinical trial/
34 Single blind procedure/
35 Double blind procedure/
36 triple blind procedure/
37 Crossover procedure/
38 (crossover or cross-over).tw.
39 ((singl$ or doubl$ or tripl$ or trebl$) adj1 (blind$ or mask$)).tw.
40 Placebo/
41 placebo.tw.
42 prospective.tw.
43 factorial$.tw.
44 random$.tw.
45 assign$.ab.
46 allocat$.tw.
47 volunteer$.ab.
48 (control$ adj3 (group or participant$ or population)).ab.
49 or/32-48
50 exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/
51 human/ or normal human/ or human cell/
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52 50 and 51
53 50 not 52
54 49 not 53
55 23 and 31 and 54
56 remove duplicates from 55

CINAHL EBSCOhost (Cumulative Index to Nursing and Allied Health Literature)

S44 S25 AND S43
S43 S40 OR S41 OR S42
S42 (MH ”Treatment Outcomes“)
S41 (MH ”Program Evaluation“)
S40 S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39
S39 TI (evaluat* study or evaluat* research) or AB (evaluate* study or evaluat* research) or TI (effectiv* study or effectiv* research) or
AB(effectiv* study or effectiv* research)
S38 TI (prospectiv* study or prospectiv* research) or AB(prospectiv* study or prospectiv* research)
S37 TI (”follow-up study“ or ”follow-up research“) or AB (”follow-up study“ or ”follow-up research“)
S36 AB(”cross over“)
S35 (MH ”Crossover Design“)
S34 AB((tripl* N3 mask*) or (tripl* N3 blind*))
S33 AB((trebl* N3 mask*) or (trebl* N3 blind*))
S32 AB ((doubl* N3 mask*) or (doubl* N3 blind*))
S31 AB ((singl* N3 mask*) or(singl* N3 blind*))
S30 AB ((clinical trial*) or(control* trial*))
S29 AB((random* N3 allocat* ) or(random* N3 assign*))
S28 (MH ”Meta Analysis“)
S27 MH random assignment
S26 (MH ”Clinical Trials+“)
S25 S17 AND S24
S24 S18 OR S19 OR S20 OR S21 OR S22 OR S23
S23 (class* or counsel* or educat* or instruct* or program* or teach* or train*)
S22 (MH ”Nutritional Counseling“)
S21 (MH ”Counseling“)
S20 (MH ”Health Promotion“)
S19 (MH ”Health Education“)
S18 (MH ”Education“)
S17 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16
S16 (introduc* N3 (solid* or semi-solid))
S15 (solid* or semi-solid* or soft) N3 (food* or feed* or diet*))
S14 (fortif* N1 food*)
S13 (bottle fed or bottle feed* or formula milk or infant formula)
S12 (breast* N1 substitut*)
S11 ((Stop* or cease or cessation or partial) N1 breast*)
S10 (breast* N1 (duration or exclusiv* or optimal*))
S9 ((compl*mentary or supplement*) N3 (food* or feed* or nutrition*))
S8 wean*
S7 (MH ”Bottle Feeding“) OR (MH ”Breast Feeding“)
S6 (MH ”Weaning“)
S5 (infant* N1 (food or feeding or nutrition*))
S4 (MH ”Child Nutrition Disorders“)
S3 (MH ”Infant Nutrition Disorders“)
S2 (MH ”Infant Food“)
S1 (MH ”Infant Nutrition“)
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Science Citation Index (SCI), Social Sciences Citation Index (SSCI), Conference Proceedings Citation Indexes

- Science, Conference Proceedings Citation Indexes - Social Science & Humanities (CPCI-SS&H) Clarivate

Analytics

#7 #6 AND #5
DocType=All document types; Language=All languages;
#6 TS=(random* or group* or trial* or control* or prospectiv* )
DocType=All document types; Language=All languages;
#5 #4 AND #3
DocType=All document types; Language=All languages;
#4 TS=(class* or counsel* or educat* or instruct*or program* or teach* or train*)
DocType=All document types; Language=All languages;
#3 #2 and #1
DocType=All document types; Language=All languages;
#2 TS=( (infant* or baby or babies or child*) NEAR/3 ( food* or feed* or nutrition))
DocType=All document types; Language=All languages;
#1 TS=(wean* or complementary or supplement* or solid* or semi-solid* or soft)
DocType=All document types; Language=All languages;

Cochrane Database of Systematic Reviews (CDSR) part of the Cochrane Library

#1[mh ˆWeaning]
#2wean*:ti,ab
#3((compl*ment* or supplement*) near/3 (food* or feed* or nutrition*)):ti,ab
#4{or #1-#3}
#5[mh Êducation]
#6[mh ”Health Education“]
#7[mh ˆ”Health promotion“]
#8[mh Counseling]
#9[mh /ED]
#10(class* or counsel* or educat* or instruct* or program* or teach* or train*):ti,ab
#11{or #5-#10}
#12#4 and #11
#13(baby or babies or infant* or child*):ti
#14#12 and #13

Database of Abstracts of Reviews of Effects (DARE) part of the Cochrane Library

#1[mh ˆWeaning]
#2wean*:ti,ab
#3((compl*ment* or supplement*) near/3 (food* or feed* or nutrition*)):ti,ab
#4{or #1-#3}
#5[mh Êducation]
#6[mh ”Health Education“]
#7[mh ˆ”Health promotion“]
#8[mh Counseling]
#9[mh /ED]
#10(class* or counsel* or educat* or instruct* or program* or teach* or train*):ti,ab
#11{or #5-#10}
#12#4 and #11
#13(baby or babies or infant* or child*):ti
#14#12 and #13
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LILACS (Latin American and Caribbean Health Science Information database;

search.bvsalud.org/portal/?lang=en)

tw:((tw:(complementary feed* OR complementary food* OR supplement* feed* OR supplement* food*)) OR (tw:(infant feed* OR
infant food* OR infant nutrition*)) OR (tw:(wean* AND (infant* OR child* OR baby OR babies))) AND (tw:((class* OR counsel*
OR educat* OR instruct* OR program* OR teach* OR train*)))) AND (instance:”regional“) AND ( type˙of˙study:(”clinical˙trials“))

Clinicaltrials.gov (clinicaltrials.gov)

Search terms: infant feeding OR infant nutrition OR complementary feeding OR weaning AND Intervention : education OR coun-
selling OR teaching OR classes

World Health Organization International Clinical Trials Registry Platform (WHO ICTRP;

apps.who.int/trialsearch/AdvSearch.aspx)

4 separate search strings were run and records exported to Excel and duplicates removed.
infant feeding AND counseling OR infant nutrition AND counseling OR complementary feeding AND counseling OR weaning
AND counseling [8 records]
infant feeding AND education OR infant nutrition AND education OR complementary feeding AND education OR weaning AND
education [23 records]
infant feeding AND teaching OR infant nutrition AND teaching OR complementary feeding AND teaching OR weaning AND
teaching [5 records]
infant feeding AND classes OR infant nutrition AND classes OR complementary feeding AND classes OR weaning AND classes [3
records]
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DA, ESE and MTC contributed to screening of studies and extraction of data.
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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

Title

We changed the title from ’Educational interventions for improving complementary feeding practices’ to ’Educational interventions
for improving primary caregiver complementary feeding practices for children aged 24 months and under’, following the editor’s advice
to include the target population.
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Primary outcomes

See Primary outcomes. We revised primary outcome 1 (shown below), to make for easier data analyses.
1. ”Improved complementary feeding practices (measured as a continuous outcome or dichotomous outcome), for change from

baseline values of the following:
i) duration of exclusive breastfeeding and age of introduction of complementary foods as measured by length of exclusive

breastfeeding; timely introduction of complementary foods;
ii) adequacy of complementary foods as measured by number of children fed with adequate amount and consistency of

complementary foods (e.g. thick gruels); number of times children were fed in a day; meal frequency (e.g. children fed with at least
five different classes of food, consisting mainly of protein, carbohydrate, vegetable, oil and fat, fruits); vitamin supplementation (for
infant and mother); and energy density of complementary foods; and

iii) safe preparation and storage of complementary foods as measured by handwashing practices (washing of caregiver’s and
child’s hands with soap before cooking, feeding, or eating); water sanitation practices; food preparation and storage practices; serving
foods immediately after preparation; using clean utensils, plates, pots, etc. for preparing/serving food and for feeding the child; and
avoiding the use of feeding bottles“.
Specifically, we broke 1.a. ”duration of exclusive breastfeeding and age of introduction of complementary foods as measured by length of
exclusive breastfeeding“ into two categories, rather than having them as one category, as specified in our protocol (Arikpo 2015, p 6). In
addition, we added the WHO’s minimum acceptable diet, minimum dietary diversity, minimum meal frequency to primary outcome
1.b. (”adequacy of complementary foods“), and we renamed primary outcome 1.c. (” safe preparation and storage of complementary
foods as measured by handwashing practices“) as ”hygiene practices“. Primary outcome 1. now states:

1. ”Improved complementary feeding practices (measured as a continuous outcome or dichotomous outcome), of the following:
i) age at introduction of complementary foods;

ii) duration of exclusive breastfeeding;
iii) adequacy of complementary foods (measured by number of children fed with adequate amount and consistency of

complementary foods, children fed with at least five different classes of food, consisting mainly of protein, carbohydrate, vegetable,
fats and oils, fruits; vitamin supplementation (for infant and mother); energy density of complementary foods; and meal frequency
(number of times children are fed in a day); or based on the WHO minimum acceptable diet, minimum dietary diversity, minimum
meal frequency or as assessed by study authors); and

iv) hygiene practices: safe preparation and storage of complementary foods (measured by handwashing practices (washing of
caregiver’s and child’s hands with soap before cooking, feeding, or eating); water sanitation practices; food preparation and storage
practices; serving foods immediately after preparation; using clean utensils, plates, pots, etc. for preparing/serving food and for
feeding the child; and avoiding the use of feeding bottles).
Furthermore, we added an example to our second primary outcome, “Adverse events (as defined by study authors)”, so it now reads,
“Adverse events (as defined by study authors). For example, overburdening of personnel delivering the intervention who were also
responsible for other tasks in the health facility, stress on caregivers”.
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