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Abstract

OBJECTIVE It is unclear how best to go about improving child feeding practices. We studied the

effect of a novel behaviour change intervention, Gerakan Rumpi Sehat (the Healthy Gossip
Movement), on infant and young child feeding practices in peri-urban Indonesia.

METHODS The pilot intervention was designed based on the principles of a new behaviour change
theory, Behaviour Centred Design (BCD). It avoided educational messaging in favour of employing
emotional drivers of behaviour change, such as affiliation, nurture and disgust and used television
commercials, community activations and house-to-house visits as delivery channels. The evaluation
took the form of a 2-arm cluster randomised trial with a non-randomised control arm. One
intervention arm received TV only, while the other received TV plus community activations. The
intervention components were delivered over a 3-month period in 12 villages in each arm, each
containing an average of 1300 households. There were two primary outcomes: dietary diversity of
complementary food and the provision of unhealthy snacks to children aged 6-24 months.
RESULTS Dietary diversity scores increased by 0.8 points in the arm exposed to TV adverts only
(95% CI: 0.4-1.2) and a further 0.2 points in the arm that received both intervention components
(95% CI: 0.6-1.4). In both intervention arms, there were increases in the frequency of vegetable and
fruit intake. We found inconsistent evidence of an effect on unhealthy snacking.

coNcLUSION The study suggests that novel theory-driven approaches which employ emotional
motivators are capable of having an effect on improving dietary diversity and the regularity of
vegetable and fruit intake among children aged 6-24 months. Mass media can have a measurable
effect on nutrition-related behaviour, but these effects are likely to be enhanced through
complementary community activations. Changing several behaviours at once remains a challenge.

keywords nutrition, behaviour change, complementary feeding, snacking, breastfeeding, Behaviour

Centred Design

Introduction

Almost a half of all child deaths under the age of 5 are
attributable to under-nutrition [1] and worldwide one in
four children are stunted [2]. Stunting is a predictor of
physical potential, cognitive development and productiv-
ity. Faltering in linear growth has been associated with
reductions in educational attainment [3], future earnings
and in the likelihood of escaping poverty [4, 5]. Stunting
is associated with a higher risk of morbidity from infec-
tious diseases such as diarrhoea, acute respiratory infec-
tions and malaria [6] and, over the life course, stunted
individuals are at greater risk of non-communicable

disease [3]. In emerging economies, wealth and income
are playing a diminishing role in nutritional outcomes,
with stunting affecting individuals across wealth quintiles
(2, 7].

Investments in nutrition interventions, delivered at
scale, have been proven to have measurable effects on
infant and child feeding practices [8]. Among potential
interventions are the promotion of exclusive breast feed-
ing and dietary improvement for children under the age
of 2 years. Nutrition programmes have largely assumed
that inadequate nutrition during the first 1000 days is
attributable either to a lack of resources, or to a mother’s
lack of knowledge. There are several studies showing that
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knowledge can increase good nutritional practices [9, 10]
but that knowledge alone is not always sufficient to
achieve sustained behavioural change [11, 12]. In other
areas of public health, practitioners are beginning to
move away from health messaging to explore new ave-
nues for changing behaviour such as emotional drivers
and norms.

Behaviour Centred Design (BCD) is a new approach to
behaviour change which focuses, not on improving
knowledge, but on identifying and employing behavioural
levers which enable or inhibit change. These levers are
typically emotional motivators [13] and ways of over-
coming the situational constraints associated with the
behavioural setting within which the target behaviour
occurs (among other causal factors) [14]. A central objec-
tive of BCD is to determine a theory of change [15]. This
requires that implementation of an intervention causes
changes in the environment, which cause psychological
changes in target audiences, and that these lead to the
adoption of new patterns of behaviour. Analysis using
the BCD theory of change aims to identify where each
change is produced and observe how these cause—effect
mechanisms operate. Unlike other popular approaches to
behaviour change, BCD has conceptual foundations in
evolutionary psychology [16], reinforcement learning [17]
and ecological psychology [18]. BCD employs a design
process with five steps: A (Assess), B (Build), C (Create)
D, (Deliver) and E (Evaluate). BCD has been applied to
behaviour change interventions around handwashing
[19], food hygiene [20] and diarrhoea prevention. This is
the first application of BCD to infant and young child
feeding behaviour.

Indonesia has one of the highest rates of stunting in
the world (35.6%), which is more than double the regio-
nal average [21]. Indonesia has long been a test case for
nutritional interventions [22-24], but substantial, long-
lasting change has yet to be realised. The government has
typically delivered its nutritional programmes through
health staff stationed at community-level integrated
health posts (posyandu). Government programmes
include growth measurement, the provision health infor-
mation and materials and nutrient provision. This study
was designed to explore whether a systematically
designed, theory-driven, scalable intervention could
improve infant and young child feeding practices among
families of low to middle socio-economic status, in a con-
text where nutrition knowledge is high [25], but the
adoption of healthy nutritional behaviours is poor. Con-
sequently, this study explored whether a campaign which
avoided educational messaging in favour of using strong
behavioural levers could be effective in changing nutri-
tional behaviour. The study also explored which kinds of

delivery channels (e.g. mass media or community-based
activations or a combination of these) were likely to have
a greater effect on behaviour.

Methods
Study Site

The intervention took place in Sidoarjo regency (an
administrative district) in East Java. Sidoarjo borders Sur-
abaya city, Indonesia’s second largest metropolis, and
includes many of the city’s densely populated sprawling
suburbs. Most residents are industrial workers in the
city’s factories and live with extended families in small
houses. The population of this region reflects national
rates of stunting and malnutrition [26].

Intervention design and delivery

The intervention was designed, delivered and evaluated
according to the five stages of the BCD programme devel-
opment process model: A: Assess, B: Build, C: Create, D:
Deliver and E: Evaluate [14]. The Assess step is con-
cerned with defining the project’s objectives and then
uncovering all relevant knowledge about the target beha-
viour and target population for the intervention. Build
typically involves field-based research that is designed to
answer remaining questions about the determinants of
behaviour and drafting a theory of change. The Create
step involves designing the intervention materials and
strategies for delivery. Delivery concerns actual imple-
mentation (and the monitoring thereof). During Evalua-
tion, analysis of the project’s outcomes and causal
pathways from the theory of change takes place. This
study largely concerns the evaluation step.

Assess. A literature review [27] indicated that in Sidoarjo
less than a third of infants are exclusively breastfed at

4 months and the supplementary feeding of formula milk
and some solids often begins in the first months of life.
Dietary diversity is low, and the consumption of
unhealthy snacks by children under the age of 2 is com-
mon. A framing workshop with key stakeholders identi-
fied three key target behaviours: (i) improved dietary
diversity of complementary food; (ii) the reduction in
unhealthy snacks through the promotion of healthy alter-
natives; and (iii) exclusive breastfeeding until 6 months.

Build. Formative research was undertaken using a vari-
ety of methods (such as motive mapping, video ethnogra-
phy, attribute ranking exercises, inventories of personal
belongings and daily scripts) designed to explore the
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determinants, the context and the drivers of the target
behaviours (methods and results are reported elsewhere
[25]). Mothers reported the oft-promoted belief that
‘breastfeeding was best’ for infants under the age of

6 months. However, formula milk was consistently
ranked ‘most healthy’ and ‘most natural’, alongside
breastmilk. Mothers also felt that breastmilk was often
insufficient in quantity and had to be supplemented with
infant formula. Informants associated exclusive breast-
feeding with mothers who were unable to pay for for-
mula, and had malnourished babies — therefore implicitly
associating the use of formula with healthy babies. To
feed a child, formula milk is expensive and requires trips
to special shops that sell it. Consequently, it is perceived
as a status symbol — evidence of the sacrifice a good par-
ent will make for their precious infant. However, formula
was rarely prepared correctly or hygienically.

Videos of daily behaviour showed that mothers of tod-
dlers struggled to get children to eat the meals prepared
for them. Children were often fed snacks or formula
before meals; hence, they had little appetite for the
mainly rice-based family foods. As feeding normally takes
place in a public street setting, mothers were embarrassed
if their child cried and thus fed them snacks to distract
them. Hence, although knowledge of ‘correct’ nutrition
was widespread, a variety of social and contextual factors
conspired to mean that exclusive breastfeeding was rare,
and snacking was common and dietary diversity is low.

Create. A creative brief was developed based on the for-
mative research findings. Social pressure from family
members and peers was identified as a key driver of all
three target behaviours; hence, the brief required that the
intervention focuses on the affiliation motive [28]. By
mapping potential ‘touch points’ (channels through which
the target audience engage with their community and
environment), we identified informal women’s groups as
a potential mode of delivery for community activations.
Arisans are an established social structure throughout
Indonesia that act as neighbourhood savings and loan
systems, but also involve socialising during regular meet-
ings. Formative research indicated that members felt a lot
of social pressure to attend arisan meetings and so this
linked with the chosen motive of affiliation. The creative
process was a collaboration between behaviour change
theorists, a local creative agency, individuals familiar
with the local context and nutrition experts. The inter-
vention package was refined through an iterative process
of pre-testing campaign content among target popula-
tions.

The concept for the campaign that emerged from the
Create process was Gerakan Rumpi Sehat (GRS) — The

Healthy Gossip Movement. Emblematic of the campaign
was the character of Ibu Rumpi (Mrs Gossip). We devel-
oped three TV adverts (one for each target behaviour)
which depicted Ibu Rumpi as gossiping about and mak-
ing judgements on the feeding practices of others before
realising, to her great and comic embarrassment, that she
was the one who had actually been doing the wrong
thing. The theory of change was that the target audience
would become more aware of the likelihood that their
child feeding practices were being watched and judged by
peers, so practicing the wrong behaviour would be
embarrassing and damaging to one’s reputation. At the
same time, the community activations set GRS Arisans
for mothers to practice ‘healthy gossip’ such that they
could support each other to adopt the three behaviours
and become better mothers. During GRS arisan meetings,
mothers participated in emotional demonstration activi-
ties (emo-demos). Each emo-demo tapped into beha-
vioural motives (such as disgust, nurture, creativity and
curiosity) and used surprise and revaluation to alter the
way mothers thought about child feeding.

Educational messaging about nutrition was intention-
ally avoided. A description of the campaign is given in
Table 1 and pictorially in Figure 1. The TV adverts can
be seen via the following website: http://ehg.Ishtm.ac.uk/
behavior-centred-design.

Deliver. The intervention was delivered by three facilita-
tors in each intervention village. The facilitators were
responsible for delivering the GRS arisan content and
conducting house-to-house visits. The two intervention
arms comprised almost 129 000 individuals, of which an
estimated 4000 were mothers with children under two
and 2000 were pregnant. The three TV adverts were each
screened every evening on a local TV station (which we
knew to have a viewer base of only about 30% of the
population). The TV adverts and community activations
were delivered simultaneously over the course of

3 months.

Evaluate. The results of the impact evaluation are
detailed below. A separate process evaluation was con-
ducted (reported elsewhere).

The impact of the intervention was evaluated in a two-
arm cluster randomised trial, with a third non-rando-
mised control arm. Intervention arm 1 was allocated to
receive the TV commercials and the community activities.
Intervention arm 2 was allocated to receive the TV com-
mercials alone. The control group was unexposed. As the
intervention utilised a provincial television station, the
control group had to be selected from a site outside of
East Java and so could not be randomised alongside the

350 © 2016 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd.
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| TV ads featuring Ibu Rumpi | | Formative research |

Community activations utilising

arisans and street visits

Figure | Images depicting the formative research process and intervention components.

two other trial arms. Kudus regency, in Central Java, was
identified as being the most demographically and nutri-
tionally similar to Sidoarjo. The design allowed us to
compare the effects of TV alone and TV plus community
activations on the target behaviours.

Clusters were selected through a multistep sampling
process. Firstly, four subdistricts were selected in
Sidoarjo. These were purposively selected to be geograph-
ically diverse. Administrative villages were selected at
random from a sampling frame of administrative villages
in each of these four subdistricts. Inclusion criteria were
that villages should have populations of between 2000
and 10 000 people and should not be neighbouring.
Twelve villages in Sidoarjo Regency were randomly
assigned to intervention arm one: (community activa-
tion + television adverts), and 12 to intervention arm two
(television adverts only). Six administrative villages were
also selected from Kudus (control arm) using the same
multistep sampling process as the other two arms.

Eligible participants were mothers or primary care-
givers of children under 2 years of age. Stratified random
sampling was used to identify participants in baseline and

follow-up surveys following the Extended Program on
Immunization method, which is widely validated for the
identification of children under two [29]. A pen was spun
in a central location of each village and enumerators then
moved house-to-house to identify eligible participants.
Data were collected at the same time in all study arms to
minimise the effect of food seasonality.

To account for varying exposure to the television station
(which reached only 30% of the population), participants
in both intervention arms were screened at baseline for
their exposure to the provincial television station (50% of
the sample were exposed and 50% unexposed). At endline,
in intervention arm 1, screening was carried out based on
both television station exposure and attendance of at least
one GRS arisan, a core element of the campaign (25% of
the sample were exposed to GRS arisans and the TV
station; 25 % were exposed to the GRS arisans only; 25%
were exposed to the TV station only; and 25% were
exposed to neither of the components). At endline, inter-
vention arm 2 was screened as per the baseline study.
Figure 2 shows the flow diagram for the trial. No screening
was carried out during recruitment in the control arm.
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Purposive subdistrict selection (Intervention)
Assessed = total of 18 subdistricts in Sidoarjo regency
Included = 4 subdistricts in the Sidoarjo regency

Purposive subdistrict selection (Control)
Assessed = total of 9 subdistricts in Kudus regency
Included = 2 subdistricts in Kudus regency

A4

A

Randomisation of 24 village-level clusters to the

Intervention arms
Assessed = 80 villages in Sidoarjo

Random selection of 6

control clusters
Assessed = 34 villages in Kudus

1 14 villages in Sidoarjo
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<2000 or >10 000
10 villages in Kudus whose i

Allocated to Intervention Allocated to Intervention

Allocated to Control (arm 3):

Arm 1: 12 villages from Arm 2: 12 villages from

6 villages from Kudus

I
: populations were <2000 or :
1 >10000

Sidoarjo Sidoarjo
Baseline survey
v v v
n=163 n=154 n=152
Watch TV station = 50% Watch TV station = 50% All unexposed to TV
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- 1 [
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community activations (GRS Jc>
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(7}
I =
Endline survey
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Watch TV station + attend [[Watch TV station = 50% All unexposed to TV station
GRS arisan = 25% Don’t watch TV station = 50%)| [ and GRS arisan %
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attend GRS arisan = 25% m
Don’t watch TV station + %
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Don’t watch TV station +
don'’t attend GRS arisan =
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Figure 2 Flow diagram of trial.

Outcome assessment

The main outcomes of the study were the effect of the
interventions on: (i) dietary diversity score (DDS) and

(ii) the proportion of mothers feeding the child an

unhealthy snack in the last 24 h. Secondary outcomes

© 2016 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd.

included: (i) the proportion of mothers who exclusively
breastfeed (EBF), (ii) the frequency of fruit intake, (iii)

the frequency of vegetable intake and (iv) the frequency
of unhealthy snack intake. EBF was measured as a sec-
ondary outcome because the study was not powered to
detect a change in this indicator and the 3-month pilot
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intervention was thought to be too short a period in
which to observe noticeable change. The DDSs and the
proportion of mothers who exclusively breastfed were
measured using standardised tools recommended by the
WHO [30]. A 24-h food recall tool was administered
by trained nutritionists using a multiple pass approach
[31]. Dietary diversity was then determined by cate-
gorising food into seven groups according to the WHO
Guidelines on Indicators for Assessing Infant and
Young Child Feeding [30]. Snacking was assessed by
identifying any unhealthy snack foods that the child
had consumed in the last 24 h. What constituted an
‘unhealthy’ snack was determined through a market-
place assessment by nutritional experts. Unhealthy
snack categories include biscuits, fried snacks, cakes
and sweets. The frequency of consuming vegetables,
fruit and unhealthy snacks was assessed using 13 core
food categories and a seven-point scale with a range
from several times a day, to never consumed [32].
Weight-for-age was used as a proxy for the nutritional
comparability of children in the different study arms. A
total of 469 participants were surveyed (163 in inter-
vention arm 1, 154 in intervention arm 2 and 152 in
the control arm) during baseline data collection in
April 2014, one month before the pilot intervention
commenced. A total of 564 separate participants were
sampled at endline (243 in intervention arm 1, 171 in
intervention arm 2 and 150 in the control arm) in
September 2014, one month after the pilot intervention.
Outcomes were measured by trained enumerators who
had no connection with the intervention and were
given information sufficient only to be able to measure
exposure accurately.

To explore the validity of nutritional reporting and
provide a richer understanding of the target behaviours
in context, we carried out video observations with a
subsample of ten households from intervention arm 1
and ten households from intervention arm 2, prior to
the outcome assessment. Each observation was con-
ducted during one of two time slots — either between 6
and 9 am or between 11 am and 1 pm. This generally
allowed for at least one meal or feeding period to be
observed.

Ethics and consent

Ethical approval for this study was granted by the Lon-
don School of Hygiene and Tropical Medicine and the
Human Ethics Committee of the Faculty of Medicine at
the University of Indonesia. Written informed consent
was obtained from caregivers in all participating house-

holds.

Sample size

The sample size was calculated based on the assumption
of a 20% difference between intervention and control
villages in dietary diversity at endline. Estimates were
based on predicted changes in dietary diversity because it
was assumed that changes in breastfeeding behaviour
would not be observable over a 3-month period and
because snacking had not been previously measured in
nutritional studies. The study was powered at 80% with
an alpha 0.05. The crude sample size, ignoring the effect
of clustering, required 103 households per study arm. An
ICC of 0.04 was assumed with a cluster size of 15
households per cluster. This resulted in a design effect of
1.5 and hence a sample size of at least 150 households
per arm.

Data analysis

Data were entered and checked in an SPSS database
simultaneously with data collection so any errors could
be followed up the next day. The analysis was done in
STATA 12. Binary outcomes (exclusive breastfeeding,
unhealthy snacking within the last 24 h) were analysed
using binomial regression analysis, calculating the differ-
ences in proportions across study arms (link function:
identity; distribution: binomial). Clustering at village level
was accounted for by the use of generalised estimating
equations. Continuous outcomes (food diversity score,
fruit and vegetables frequency score) were analysed using
linear regression with random effects (to adjust for village
level clustering). Questions relating to frequency of fruit
intake, vegetable intake and meat intake were combined
(e.g. ‘orange and yellow fruits and vegetables’ and ‘other
fruits’) in a single score derived from principle compo-
nent analysis (PCA). All analyses were adjusted for the
baseline values of the respective outcomes, averaged at
village level.

Two separate models were made for each outcome: the
first compared intervention arm 1 and intervention arm 2
against the control arm; the second compared interven-
tion arm 1 directly with intervention arm 2. Because
exposure to the community activations (specifically GRS
arisan meetings) was predicted to be low, it was decided
to screen for exposed households in intervention arm 1.
Therefore, we were not able to conduct a true intention-
to-treat analysis. For the analysis, we compared the dif-
ferent outcome measures between intervention arm 1 and
2, adjusted for baseline values of the outcomes. We first
conducted an exploratory analysis (‘combined analysis’)
including all participants, regardless of whether they were
exposed to the TV station or the community GRS arisan
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meetings. Then, we conducted three different per-proto-
col analyses on the different subgroups of study partici-
pants actually exposed to the intervention. The first per-
protocol analysis was restricted to participants who,
based on screening, were found to actually regularly view
the TV station on which the campaign adverts were
screened. The second per-protocol analysis was restricted
to participants who, based on screening, reported they
had attended at least one GRS arisan. The third per-pro-
tocol analysis was restricted to those who, based on
screening, reported to regularly watch the television sta-
tion and reported they had attended at least one GRS
arisan.

Information obtained from the video footage was anal-
ysed using a parsing matrix, whereby feeding practices
were broken down into different key behavioural actions.
Additionally, analysts recorded outcomes relating to com-
plementary feeding, snack food and breastfeeding.

Results
Social, demographic and nutritional characteristics

At baseline and endline, the two intervention arms were
demographically similar, but both differed from the con-
trol arm in the separate province on several indicators
including education and employment status of the
mother, household income and mean age of the child (see
Table 2). Despite these between-arm differences, each of
the study arms remained similar from baseline to endline
on most demographic indicators. The majority of the par-
ticipants were found to be of C or D socio-economic sta-
tus. The prevalence of children classified as ‘underweight’
was 14.7% and this figure was similar across all study
arms.

Exposure to the intervention

Community activations. Among the 51% (n = 125) of
the sample who reported they had attended at least one
GRS arisan meeting (attained through screening), a disag-
gregation of attendance showed that only 30% (n = 38)
of those who ever attended, graduated from the pro-
gramme (defined as having attended five or more meet-
ings). Table 3 gives a breakdown of exposure to the
elements of the community activations.

Television adverts. Participants were shown a picture of
Ibu Rumpi and asked whether they had seen a television
advert featuring her. A total of 32% of participants in
intervention arm 1 (TV + community activations) said
that they had seen such an advert, compared with 14%

in intervention arm 2 (TV only). Of those in intervention
arm 1, who reported that they watched the TV station
and attended GRS arisan meeting, 66% had seen one of
the campaign adverts and 7% could recall at least 2 of
the adverts (see Table 4).

Outcomes: dietary diversity

Dietary diversity scores were calculated for each child
aged 6-24 months, based on mother’s report of what the
child ate yesterday. The DDS increased in both interven-
tion arms while dropping slightly in the control arm (see
Figure 3 and Table 5). Adjusted for baseline values, inter-
vention arm 1 had a one point higher DDS than the con-
trol arm (95% CI: 0.4-1.2) and intervention arm 2 was
0.8 points higher (95% CI: 0.6-1.4). Direct comparison
between the two intervention arms suggests that there
were small increases in dietary diversity among those in
the TV + community activation arm compared with
those in the TV only arm. However, the confidence inter-
vals were wide on the per-protocol analysis (95% CI:
—0.2 to 0.8).

There was an 0.59 point increase in the reported fre-
quency of vegetable intake in intervention arm 1 (95%
CI: 0.10-1.07) and a lesser increase in intervention arm 2
(0.37,95% CI: —0.11 to 0.85), based on the PCA of
‘green leafy vegetables’, ‘tubers’, ‘white root vegetables’
and ‘other vegetables’. The first component explained
58% of the variation among the variables (KMO 76%).
There was no observed change in reported meat intake.

Snacking

The effect of the intervention on unhealthy snack con-
sumption was measured through dietary recall. The inter-
ventions did not reduce unhealthy snacking practices
(Figure 3 and Table 5). A comparison of intervention 1
with intervention arm 2 suggests the additional effect of
the GRS arisans may have resulted in mild reductions in
unhealthy snacking, but the confidence intervals include
zero (95% CI: —19 to 15).

The intervention also promoted fruit as a healthy alter-
native snack. The first component explained 79% of the
variation among the variables (KMO 50%). This showed
a statistically significant increase in fruit frequency in
intervention arm 1 (95% CI: 0.40-1.16) compared with
intervention arm 2 (95% CI: 0.04-0.73) at endline.

Outcomes: breastfeeding

A month-by-month analysis of exclusive breastfeeding at
endline explored whether the interventions had an effect

© 2016 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd. 357
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Table 2 Comparison of participant characteristics between baseline and endline and across all study arms

Intervention arms (1 + 2) Control arm (3) P-value
comparing
Socio-demographic Baseline Endline Baseline Endline study arms
Characteristics (n=317) (n = 414) (n=152) (n=150) at endline*
Marital status of mother (%) 0.737
Married 98 99 100 99
Education of mother (%) <0.001
No Schooling 0 3 1 3
Middle school 29 39 62 59
or below
High School 54 49 26 34
University 16 8 7 4
Working status of mother (%) <0.001
Not employed 65 64 70 65
Full-time job 21 24 7 10
Part-time job 13 12 22 25
Sex of children under the age of 2 years (%) 0.526
Male 51 54 52 S1
Female 49 46 48 49
Household monthly income — (IDR)
Median 2 000 000 2 200 000 1 000 000 1 500 000 <0.001
Percentage of household monthly income spent on food
Median (%) 53 40 60 55 <0.001
Weight-for-age Z score (WAZ)
<-=2SD (%) 12 12 16 13 0.912
<—3SD (%) 1 2 1 2 0.899
Mean estimate -0.7 -0.7 —0.8 —0.8 0.518
Age in months
Mean (£SD) 11.7 (£10.8) 11.1 (£6.7) 10.37 (£10.3) 9.9 (£5.3) 0.04

*Comparison between the intervention arms (1 and 2 combined) and the control arm.

on extending EBF (Figure 4). During the first 3 months
of life, significantly higher rates of exclusive breastfeeding
were observed in intervention arm 1 compared with
intervention arm 2. In month 1, there was a proportional
increase of 22% in intervention arm 1 (95% CI: 17.9—
26%, P-value: 0.01); in the second month, there was an
increase of 18% (95% CI: 14.4-22%, P-value: 0.04),
and by the third month, there was still a 16% difference
(95% CI: 12.3-19.5%, P-value: 0.05). Rates were higher
compared with the control arm also, but statistical sup-
port was low (see Table 4).

Discussion

Effect of the intervention on the three targeted
behaviours

The evaluation suggests that the intervention had some
effect on improving dietary diversity and the regularity of
vegetable intake among children aged 6-24 months. Both
of the intervention arms observed an increase in dietary

diversity with little added effect of community activations
above that of the TV exposure. Despite these improve-
ments, the average DDS at endline was still less than the
recommended four or more food groups per day. Consis-
tent with the increase in dietary diversity, vegetable
intake was found to increase in both arms, but was
higher in the arm exposed to GRS arisans. The interven-
tion did not focus on increasing the intake of animal pro-
teins, and hence, it was not surprising that no change in
frequency was observed.

The intervention had no noticeable impact on
unhealthy snacking behaviour although it did appear to
have improved the intake of healthier snacks such as
fruits, which were portrayed as appetising and the ‘right’
thing to feed a child. Both television adverts and GRS
arisan attendance may have been influential in this beha-
vioural shift occurring. The absence of a decrease in
unhealthy snacking may have been because the campaign
adverts only portrayed one type of snack — crisps. As
such, mothers may have remained unaware that other
snacks such as biscuits or sweets should also be reduced.
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Table 3 Exposure to community activation components

Exposure to community activation components Intervention arm 1

Number of GRS arisans attended N = 243, % of respondents in Intervention arm 1

Those who reported they did not attend a meeting 118 (48)
Those who reported they attended 1 meeting 27 (11)
Those who reported they attended 2 meetings 27 (11)
Those who reported they attended 3 meetings 19 (8)
Those who reported they attended 4 meetings 11 (5)
Those who reported they attended 5 meetings 12 (5)
Those who reported they attended 6 meetings 24 (10)
Other (Reported attendance at >6 meetings) 2(1)

Received campaign materials N =125, % of respondents in Intervention arm 1 who reported attending at

least 1 GRS arisan meeting

GRS Membership cards 67 (53)
GRS badges 81 (65)
Ringtones 1(1)
Membership stickers 61 (49)
Trigger stickers 82 (66)
House-to-house visits N =243, % of respondents in Intervention arm 1
GRS facilitator visited house 61 (25)
Visited once 40 (66)
Visited twice 16 (26)
Visited three times 4(7)
Visited four times 1(2)
Table 4 Exposure to television adverts
Intervention arm 1 Intervention arm 2
Exposure to television adverts (n = 243) (%) (n=171) (%)
Reported seeing an advert with Ibu Rumpi in it 77 (32) 24 (14)
Among those who were exposed to TV and GRS arisans 41 (66) N/A
Among those who were exposed to the TV but not GRS arisans 18 (30) 19 (21)
Among those who were not exposed to the TV but were exposed to GRS arisans 15 (25) N/A
Among those who were not exposed to TV or GRS arisans 3(5) 5(6)
Reported the message was about child feeding 24 (10) 12 (7)
Reported the message was about Breastfeeding 21 (9) 5(3)
Reported the message was about snacking 14 (6) 2 (1)
Had seen two or more adverts and were able to recall the behaviours 18 (7) 5(3)

Alternatively, this pattern, whereby unhealthy snacking
habits continue alongside the new healthy snacking beha-
viour, is consistent with other studies which suggest that
new, desired behaviours may be treated as supplementary
to existing behavioural practices [33].

Despite the small sample population, trends from the
by-month aggregation of breastfeeding practice indicate
that the intervention may have had a positive influence
on breastfeeding practice, but this potential effect was
not able to be captured within the short 3-month period
between baseline and endline surveys. Changes in these
first 3 months of life are more likely to reflect the influ-
ence of the intervention as mothers who had given their

infants something other than breast milk prior to the
study would be unable to ‘turn back time’ and restart
exclusive breastfeeding. Among the study populations,
mixed feeding began early, suggesting that the first month
of life is the critical period in which to intervene as

this is when almost half of mothers stop exclusive
breastfeeding.

Video observation

This study used video observation of food intake to
explore the relationship between observed and reported
behaviour and add insight to the findings. Although
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observation was only conducted among a small subsam-
ple of participants, the findings generally supported the
quantitative findings and added some new insights.
Mothers were found to breastfeed for short periods of
time only, normally less than 8 min. It is recommended
that for nutritional adequacy and balance, a breastfeed
should typically last for a minimum of 10 min [34].
This confirmed our earlier findings that breast feeding
was not employed by mothers solely for its nutritional
contribution, but rather as a way to calm a restless
child or make it sleep. Video footage also showed that
complementary food lacked diversity, with most mothers
being observed to give their child rice and just one
other main ingredient each mealtime. Observations were
found to be similar to the dietary recall data from the
previous day, indicating limited between-day variability
in feeding patterns.

Follow up

snack in the last 24 h according to the
dietary recall.

The video observations provided some evidence of
increased fruit intake. During the baseline observation,
biscuits were by far the most common snack given to
children, with healthy snacks such as fruit being relatively
rare. However, by the endline observation, fruit was the
most common snack in both study arms (consistent with
the emphasis in the TV ad, which showed fruit as a
healthy snack). Snacks, in addition to calming a child
when they cried, were observed to be a substitute food
for main meals when a child refused to eat what the
mother had initially prepared. This led to a vicious cycle
of feeding whereby snacks, given shortly before a meal,
would reduce what was consumed at mealtime, leaving
the child requesting another snack shortly after mealtime.
We suggest that video observation is cheap, feasible and
acceptable in this setting and should be more widely used
in dietary research.
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Table 5 The combined and per-protocol analyses of the proportional differences in the primary outcomes of breastfeeding, dietary

diversity and snacking

Dietary diversity

Unhealthy snacking

Mean DDS, % snack
SD (village in last
Total N level) Difference* 95% CI  Total N 24 h % Difference** 95% CI
Combined analysis
Control arm 126 2.6 (0.4) (Reference ~ — 126 54 (Reference -
group) group)
Intervention arm 2 (TV ads) 134 3.4 (0.6) +0.8 0.4/1.2 134 63 +9 —6/24
Intervention arm 1 193 3.6 (0.4) +1.0 0.6/1.4 193 58 +4 —10/18
(TV ads + Arisan)
Intervention arm 1 vs. - - +0.2 -0.2/0.6 - - =5 —17/5
Intervention arm 2
(Effect of Arisan)
Per protocol — exposed to the TV station on which the adverts were screened
Control Arm 126 2.6 (0.4) (Reference  — 126 54 (Reference -
group) group)
Intervention arm 2 (TV ads) 71 3.5 (0.6) +0.9 0.4/1.4 71 71 +17 3/32
Intervention arm 1 96 3.8 (0.4) +1.2 0.7/1.6 96 61 +7 —11/24
(TV ads + Arisan)
Intervention arm 1 vs. - - +0.3 -0.3/0.8 - - —11 —26/4
intervention arm 2
(effect of Arisan)
Per protocol — attended at least 1 GRS Arisan
Control arm 126 2.6 (0.4) (Reference 126 54 (Reference -
group) group)
Intervention arm 2 (TV ads) 134 3.4 (0.6) +0.8 0.4/1.3 134 63 +9 —6/24
Intervention arm 1 106 3.7 (0.4) +1.1 0.6/1.6 106 63 +9 —6/24
(TV ads + Arisan)
Intervention arm 1 - - +0.3 -0.2/0.8 - - 0 —13/13
vs. intervention
arm 2 (effect of Arisan)
Per protocol — Exposed to the TV station and attended at least on GRS Arisan
Control arm 126 2.6 (0.4) (Reference 126 54 (Reference
group) group)
Intervention arm 2 (TV ads) 71 3.5 (0.6) +0.9 0.4/1.4 71 54 +18 4/32
Intervention arm 1 54 3.9 (0.4) +1.3 0.7/1.8 54 59 +16 —1/34
(TV ads + Arisan)
Intervention arm 1 - - +0.3 -0.2/0.9 - - -2 —19/15

vs. intervention
arm 2 (effect of
Arisan)

*random effects linear regression, adjusted for baseline values and clustering at village level.
**binomial regression (binomial distribution, identity link), adjusted for baseline values and clustering at village level using GEE and

robust SE.

Study limitations

The study had a relatively short baseline to endline time

period, limiting the likelihood of observing change

against complex long-term behaviours such as exclusive

breastfeeding in the first 6 months of life. This also

meant it was not possible to adjust for seasonal trends.
The timing of the intervention also coincided with the

presidential election and the fasting month of Ramadan,

© 2016 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd.

both of which diverted the attention of project staff and
target audiences.

Sociodemographic differences were observed between
the intervention arms in Sidoarjo district of East Java,
and the control sites in Kudus in Central Java, suggesting
that these sites were less comparable than we had
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Proportion of children exclusively breastfed, by month

Ever breastfed

EBF at 0 months 30
36

OW:
l OO

EBF at 1 month 25
88

EBF at 2 months 20

29
g
EBF at 3 months 16 R
20 .
==
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18 e —
I
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17 e —T—
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Figure 4 Proportion of children exclusively breastfed, by month, at endline.

assumed. The challenges of using randomised control tri-
als to measure the effect of mass media campaigns on
behaviour change are recognised [35, 36]. Future studies
might employ alternative designs for measuring the effect
of mass communication, for example using interrupted
time-series data as the counterfactual.

The desired coverage of the community activations and
dosage of exposure was suboptimal (particularly GRS
arisan meetings). This led to the decision to purposively
enrol study participants based on exposure status. There-
fore, an intention-to-treat analysis regarding the effect of
the GRS arisan meetings was not possible. The implica-
tions are that the true effect of the intervention, delivered
at less than optimal coverage, may not have been cap-
tured. Additionally, this may mean that the two interven-
tion arms were not strictly comparable with respect to
the potential participation at GRS arisan meetings, which
may have introduced bias. For the TV exposure, screen-
ing was performed in the same way in the two interven-
tion arms at baseline and endline, so bias in TV exposure
is unlikely. Capturing the true effect of behaviour change
interventions in programme contexts remains challenging
given that implementation may not always be optimal
and dose of exposure may be low.

This study made an active effort to not rely solely on
self-reported data; however, the principle outcome

measures were still derived from these methods. It is reas-
suring that in this instance the video observation data
generally supported the primary measures. However, it is
important to acknowledge the growing body of literature
which documents the poor validity and reliability of self-
reported nutritional assessment [37-42]. Indonesia is also
understood to be a context where social desirability bias
is high [43].

Application of BCD theory to nutrition

This is the first time that the BCD framework has been
applied to non-hygiene-related behaviours. It was found
to be equally applicable to nutrition, with the ABCDE
process generating new insights and new approaches to
nutrition promotion. Gossip proved a useful behavioural
lever, with beneficiaries identifying with the character of
Ibu Rumpi. Consistent with our hypothesis, the findings
of this study suggest that mass media campaigns which
utilise strong motives rather than health knowledge can
be effective in changing behaviour. Complementing TV
adverts with community activations is likely to be more
effective, but the true value of doing so must be weighed
against the logistical challenges of delivering high-fidelity
community activations at scale and their cost-effective-
ness. Exposure to both campaign components was

362 © 2016 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd.
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suboptimal in the pilot intervention and increasing expo-
sure and dose is likely to yield more significant behaviour
change. This intervention, based on strong emotional dri-
vers of behaviour change rather than on imparting ‘nutri-
tional knowledge’, was designed to be replicable at large
scale. The results of this pilot intervention have led to the
expanded roll-out of a modified version of the pro-
gramme. This uses a national TV station to screen the
adverts and delivers the emo-demo activities through
existing government health programmes rather than spe-
cialised arisans. A larger trial will evaluate the long-term
health outcomes of the intervention.

Acknowledgements

This study was supported and funded by the Global Alli-
ance for Improved Nutrition. The authors would like to
thank the Indonesian Ministry of Health for their support
as well as mothers and community leaders that partici-
pated in the campaign and its evaluation. We would like
to thank Savica, who undertook the landscape analysis
that informed this study; Play Group, who were the cre-
ative agency engaged in designing the intervention and
SPEKTRA, who managed the implementation of the inter-
vention.

References

1. Black RE, Victora CG, Walker SP et al. Maternal and child
undernutrition and overweight in low-income and middle-
income countries. Lancet 2013: 382: 427-451.

2. International Food Policy Research Institute. Global nutri-
tion report: actions and accountability to accelerate the
world’s progress on nutrition, 2014. (Available from: http://
www.ifpri.org/sites/default/files/publications/gnr14.pdf) [19
November 2015]

3. Adair LS, Fall CHD, Osmond C et al. Associations of linear
growth and relative weight gain during early life with adult
health and human capital in countries of low and middle
income: findings from five birth cohort studies. Lancet
2013: 382: 525-534.

4. Hoddinott J, Alderman H, Behrman JR, Haddad L, Horton
S. The economic rationale for investing in stunting reduc-
tion. Matern Child Nutr 2013: 9: 69-82.

5. The World Bank. Why invest in nutrition? In: Shekar M,
Heaver R & Lee Y (eds). Repositioning Nutrition as Cental
to Development: A Strategy for Large Scale Action. The
International Bank for Reconstruction and Development/
The World Bank: Washington DC, 2006.

6. Black RE, Allen LH, Bhutta ZA et al. Maternal and child
undernutrition: global and regional exposures and health
consequences. Lancet 2008: 371: 243-260.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Malhotra N. Inadequate feeding of infant and young chil-

dren in India: lack of nutritional information or food afford-
ability? Public Health Nutr 2013: 16: 1723-1731.

. Menon P, Saha KK, Kennedy A et al. Poster Presentation

given at the Experimental Biology Conference in Boston,
USA, 28th March - 1st April, 2015.

. Sunguya BF, Poudel KC, Mlunde LB ez al. Effectiveness of

nutrition training of health workers toward improving care-
givers’ feeding practices for children aged six months to two
years: a systematic review. Nutr | 2013: 12: 66.

Imdad A, Yakoob MY, Bhutta ZA. Impact of maternal edu-
cation about complementary feeding and provision of com-
plementary foods on child growth in developing countries.
BMC Public Health 2011: 11(Suppl 3): S25.

Gyampoh S, Otoo GE, Aryeetey RN. Child feeding knowl-
edge and practices among women participating in growth
monitoring and promotion in Accra, Ghana. BMC Preg-
nancy Childbirth 2014: 14: 180.

Baker J, Sanghvi T, Hajeebhoy N, Martin L, Lapping K.
Using an evidence-based approach to design large-scale pro-
grams to improve infant and young child feeding. Food Nutr
Bull 2013: 34: 1465-155S.

Aunger R, Curtis V. The anatomy of motivation: an
evolutionary ecological approach. Biol Theory 2013: 8:
49-63.

Aunger R, Curtis, V. A guide to Behaviour Centred Design.
The hygiene Centre and the Environmental Health Group at
LSHTM, 2015. (Available from: https://blogs.Ishtm.ac.uk/
envhealthgroup/files/2015/04/Guide-to-Behaviour-Centred-
Design.compressed-2.pdf)

De Silva MJ, Breuer E, Lee L et al. Theory of change: a the-
ory-driven approach to enhance the Medical Research Coun-
cils’ framework for complex interventions. Trials 2014: 15:
267.

Aunger R, Curtis V. Gaining Control: How Human
Behaviour Evolved. Oxford University Press: Oxford,
2015.

Sutton RS, Barto AG. Reinforcement Learning: An Introduc-
tion. MIT Press: Cambridge, MA, 1998.

Barker RG. Ecological Psychology: Concepts and Methods
for Studying the Environment of Human Bebavior. Stanford
University Press: Palo Alto, CA, 1968.

Biran A, Schmidt W, Varadharajan K et al. Effect of a beha-
viour-change intervention on handwashing with soap in
India (SuperAmma): a cluster-randomised trial. Lancet
2014: 2 (3): e145—e154.

Gautam OP. Clinical Trial on the impact of food hygiene
intervention to reduce diarrhoeal incidence and microbiolog-
ical contamination in food. Ph.D. Thesis. London School of
Hygiene and Tropical Medicine, 2013.

UNICEF. Improving Child Nutrition - the achievable
imperative for global progress. United Nations Children’s
Fund (UNICEF): New York, NY, 2013.

Mercy Corps. KeBAL Food Carts, 2015. (Available from:
https://www.mercycorps.org/tags/kebal).

© 2016 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd. 363


http://www.ifpri.org/sites/default/files/publications/gnr14.pdf
http://www.ifpri.org/sites/default/files/publications/gnr14.pdf
https://blogs.lshtm.ac.uk/envhealthgroup/files/2015/04/Guide-to-Behaviour-Centred-Design.compressed-2.pdf
https://blogs.lshtm.ac.uk/envhealthgroup/files/2015/04/Guide-to-Behaviour-Centred-Design.compressed-2.pdf
https://blogs.lshtm.ac.uk/envhealthgroup/files/2015/04/Guide-to-Behaviour-Centred-Design.compressed-2.pdf
https://www.mercycorps.org/tags/kebal

Tropical Medicine and International Health

VOLUME 21 NO 3 PP 348-364 MARCH 2016

S. White et al.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Can gossip change the diet?

Februhartanty J. Nutrition education: it has never been an
easy case for Indonesia. Food Nutr Bull 2005: 26(2 Suppl
2): S267-S274.

Nursing Mothers Association of Indonesia. Home page,
2015. (Available from: http://aimi-asi.org/).

GAIN. Improving Childhood Nutrition by Changing Prac-
tices in Sidoarjo, East Java: A GAIN formative research and
design study. Global Alliance of Improved Nutrition
(GAIN): Geneva, Switzerland, 2014. (Available at http://
www.gainhealth.org/wp-content/uploads/2014/11/Improving-
Childhood-Nutrition-in-East-Java-case-study.pdf)

Ministry of Health, Republic of Indonesia, Nutritional Sta-
tus in Indonesian Health Profile - 2013, pp 114-119, Minis-
try of Health, Republic of Indonesia, Jakarta, 2014.
(Available at: http://www.depkes.go.id/resources/download/
pusdatin/profil-kesehatan-indonesia/Indonesia %20Health %
20Profile%202013 %20-%20v2 %20untuk %20web.pdf)
Soekarjo D. Infant and Young Child Feeding Program: Indo-
nesia Country Landscape Analysis. Global Alliance for
Improved Nutrition (GAIN), Jakarta, 2010.

Curtis V, Danquah LO, Aunger RV. Planned, motivated and
habitual hygiene behaviour: an eleven country review.
Health Educ Res 2009: 24: 655-673.

Bostoen K, Chalabi Z. Optimization of household survey
sampling without sample frames. Int | Epidemiol 2006: 35:
751-758S.

World Health Organisation. Indicators for assessing infant
and young child feeding practices, Part 1 definitions, Con-
clusions of a consensus meeting held 6-8 November 2007
in Washington, DC, US. WHO, France, 2009.

Gibson RS & Ferguson E. An Interactive 24-Hour Recall for
Assessing the Adequacy of Iron and Zinc Intakes in Develop-
ing Countries. ILSI Press: Washington DC, 2008.

Fred Hutchinson Cancer Research Centre. Food Frequency
Questionnaire — sample booklets. FHCRC, 2014. (Published
online at: http://sharedresources.fredhutch.org/services/food-
frequency-questionnaires-ffq)

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Pope L, Hanks AS, Just DR, Wansink B. New Year’s res-
illusions: food shopping in the new year competes with
healthy intentions. PLoS One 2014: 9: e110561.

Hall B. Changing composition of human milk and early
development of an appetite control. Lancet 1975: 1: 799—
781.

Head R, Murray J, Sarrassat S et al. Can mass media
interventions reduce child mortality? Lancer 2015: 386: 97—
100.

Hornik R. Public Health Communication: making sense of
contradictory evidence. In: Hornik R (ed.). Public Health
Communication: Evidence for Behavior Change. Lawrence
Erlbaum: Mahwah, NJ, 2002: 1-22.

Livingstone MB, Robson PJ, Wallace JM. Issues in dietary
intake assessment of children and adolescents. Br | Nutr
2004: 92(Suppl 2): $213-5222.

Trabulsi J, Schoeller DA. Evaluation of dietary assessment
instruments against doubly labeled water, a biomarker of
habitual energy intake. Am | Physiol Endocrinol Metab
2001: 281: E891-E899.

Gersovitz M, Madden JP, Smiciklas-Wright H. Validity of
the 24-hr. dietary recall and seven-day record for group
comparisons. | Am Diet Assoc 1978: 73: 48-55.

Burrows TL, Martin RJ, Collins CE. A systematic review of
the validity of dietary assessment methods in children when
compared with the method of doubly labeled water. | Am
Diet Assoc 2010: 110: 1501-1510.

Molag ML, de Vries JH, Ocké MC er al. Design characteris-
tics of food frequency questionnaires in relation to their
validity. Am | Epidemiol 2007: 166: 1648-1678.
Kolodziejczyk JK, Merchant G, Norman GJ. Reliability and
validity of child/adolescent food frequency questionnaires
that assess foods and/or food groups. | Pediatr Gastroen-
terol Nutr 2012: 55: 4-13.

Bernardi R, LeComte K. Impressions of questionable mar-
keting practices in Indonesia: the influence of gender and
social desirability response bias. EJBO 2008: 13: 42-50.

Corresponding Author Sian White, Department for Disease Control, London School of Hygiene and Tropical Medicine, Keppel
Street, WC1E 7HT London, UK. E-mail: sian.white@Ishtm.ac.uk

364

© 2016 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd.


http://aimi-asi.org/
http://www.gainhealth.org/wp-content/uploads/2014/11/Improving-Childhood-Nutrition-in-East-Java-case-study.pdf
http://www.gainhealth.org/wp-content/uploads/2014/11/Improving-Childhood-Nutrition-in-East-Java-case-study.pdf
http://www.gainhealth.org/wp-content/uploads/2014/11/Improving-Childhood-Nutrition-in-East-Java-case-study.pdf
http://www.depkes.go.id/resources/download/pusdatin/profil-kesehatan-indonesia/Indonesia%20Health%20Profile%202013%20-%20v2%20untuk%20web.pdf
http://www.depkes.go.id/resources/download/pusdatin/profil-kesehatan-indonesia/Indonesia%20Health%20Profile%202013%20-%20v2%20untuk%20web.pdf
http://www.depkes.go.id/resources/download/pusdatin/profil-kesehatan-indonesia/Indonesia%20Health%20Profile%202013%20-%20v2%20untuk%20web.pdf
http://sharedresources.fredhutch.org/services/food-frequency-questionnaires-ffq
http://sharedresources.fredhutch.org/services/food-frequency-questionnaires-ffq

