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Abstract 
Background: Stunting in young children continues to be a major concern in 
developing country settings, including middle income countries like Indone-
sia. Early intervention is critical to prevent increased morbidity and mortali-
ty, lower cognitive functioning, and diminished productivity in adulthood. 
Mothers may benefit from knowledge and information related to stunting 
causes and effects. Indonesia has readily adopted a variety of platforms, which 
are now being used to disseminate health information. The purpose of this 
study was to address two related research questions: 1) What are the primary 
sources of Indonesian mothers’ stunting-related knowledge? 2) What factors 
are associated with using these various platforms to access stunting-related 
information? Method: Mothers (n = 745) responded to questions about de-
mographics and the source of stunting knowledge, which included hospitals, 
the Internet, midwives, posyandu (community health posts), and puskesmas 
(public health centers). Multivariate logistic regression was used to identify 
factors associated with mothers’ reported use of the three most common 
sources to acquire information about stunting, including posyandu, puskes-
mas and the Internet. Results: Eighty percent of mothers in this study sample 
used posyandu, 31.7% puskesmas, and 16.9% used the Internet as a source for 
stunting-related knowledge. For the three most common sources, factors as-
sociated with each included not accessing the other sources. Conclusions: 
Indonesian mothers are using a variety of platforms and services to acquire 
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information about stunting. These sources are different one from another 
and each may be an important resource for disseminating health informa-
tion, especially outside of urban centers. Results from this study may help to 
identify characteristics of Indonesian mothers who could benefit from ac-
quiring stunting-related information in these formats. Each of these sources 
of information appears to be utilized by different groups of mothers. This is 
an important finding as it suggests that each may continue to be a resource 
for mothers that might not otherwise access stunting information. The Indo-
nesian health system in rural settings has a history of support for posyandu 
and puskesmas. Moving forward, the Internet may also be used to improve 
outcomes for children of mothers that do not access information through 
these more traditional means. 
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1. Introduction 

Worldwide, 171 million children (167 million in developing countries) have growth 
stunting, which is defined as height-for-age z score (HAZ) [1] 2 standard devia-
tions below the reference for their age and sex [2]. In Indonesia, the prevalence 
of stunting among children under 5 is 37.2 percent, and stunting ranges from 23 
percent to 58 percent [3]. Stunting is associated with feeding practices including 
frequency, amount, consistency, and variety of foods, along with whether feed-
ing is responsive to children’s needs; frequency of infections due to poor hygiene 
and lack of access to improved sanitation; and inadequate psychosocial stimula-
tion [4]. Stunting may result in increased morbidity and premature mortality, 
delayed motor development, lower cognitive functioning and school achieve-
ment, as well as decreased worker productivity [4].  

Efforts to increase maternal stunting-related knowledge may be an effective 
approach for addressing and preventing stunting. Examples of knowledge could 
include being more aware of healthy feeding practices [5], knowledge of nutrient 
diversity among various available food options [6], being able to correctly iden-
tify stunting and nutritional status more broadly [7], and childcare practices [8].  

The exact method for disseminating this knowledge may depend on the local-
ly available resources, both provider and patient preferences and a variety of 
other factors. Nevertheless, there are likely a variety of platforms being used. For 
example, research with mothers in western settings has shown a shifting prefe-
rence for acquiring child feeding information, away from professionals and to-
ward digital or social forms, such as television or friends [9] [10]. These shifts 
mirror larger trends of health seeking behaviors, which are gravitating toward 
internet sources [11]. Even in some developing country settings, there is a 
growing need and opportunity among mothers for accessing health-related in-
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formation from online sources [12]. While much of Indonesia remains rural, an 
emerging economy, growing infrastructure, and increased accessibility to the In-
ternet, present opportunities for the online dissemination of health-related in-
formation. To date, however, little is known about the sources of stunting-related 
knowledge among Indonesian mothers. In particular, no study has explored 
these sources of stunting knowledge and the factors associated with their use. 
The purpose of this study was to explore current sources of stunting-related 
knowledge and gain insight into factors which may be associated with their use 
to seek stunting-related information. Specifically, this study aims to answer two 
research questions: 1) What are the primary sources of stunting-related know-
ledge among Indonesian mothers? and 2) What factors are associated with using 
these sources to access stunting-related information among Indonesian moth-
ers? 

2. Methods 
2.1. Design 

The current investigation used data from a larger study designed to assess the 
impact and influence of nutrition-related attitudes and behaviors of mothers in 
rural Indonesian provinces. Data were collected to inform the development of a 
country-wide media campaign targeting childhood nutrition. The current study 
includes cross-sectional data collected prior to the mass media campaign.  

2.2. Sample/Setting 

The study sample consisted of 745 expecting mothers and mothers of children 
under two years of age. Respondents who did not qualify for one of these two 
categories were excluded. Women were recruited from five regions in Indonesia, 
including Sumatera, Java, Kalimantan, Nusa Tenggara and Sulawesi. These re-
gions were selected because of the high prevalence of stunting and accessibility. 
The number of respondents within each region was determined using the World 
Health Organization’s 30 Cluster Method [13]. A village within a district was 
considered a cluster, and seven were selected from each district. Respondents 
within clusters were then randomly selected to participate. The current study 
sample consisted of 745 participants. Data were collected from September to 
October, 2014. 

2.3. Procedure 

The Universitas Indonesia human subjects review board approved this study’s 
methods and procedures. Participants were recruited to participate in a 
60-minute interview. After a participant’s home was randomly selected for par-
ticipation, an interviewer traveled to the home, acquired consent to participate 
and to publish the study’s findings and then conducted a face-to-face interview. 
Participation rate was 100%. Participants received a small collection of toiletry 
items for participating, including soap, a toothbrush, and toothpaste. Interview-
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ers used a structured interview guide to ask questions and collect responses. Par-
ticipants’ responses were recorded on the actual interview guide and were later 
transferred to an electronic database for data cleaning and analyses.  

2.4. Measurement 

Interviewers collected data from participating mothers regarding demographics, 
sources of stunting-related information, and at which point during pregnancy 
stunting-related information was accessed. Demographic variables related to 
education were measured by asking respondents to report their highest level of 
education attained. Fixed response categories included, “never studied” through 
“university post graduate”. To aid analysis, this variable was recoded into four 
categories, less than or equal to elementary school education, some junior high 
or junior graduate, some high school or high school graduate, and some college 
or college graduate. Demographic variables related to socioeconomic status were 
assessed by a single measure of familial wealth used to represent home-based as-
sets. This variable was created by summing respondents’ reports that they owned 
any of the following assets (yes/no): radio, hand phone, refrigerator, television, 
bicycle/boat, motorcycle/motorbike, and computer/laptop. These variables re-
sulted in a Cronbach’s Alpha coefficient of 0.60. The summed total was then di-
vided by seven (the total number of possible assets) to create a ratio.  

Two interview question items were examined to measure primary sources of 
Indonesian mothers’ stunting-related knowledge. One item addressed “from 
who” did mothers gain stunting-related knowledge and a second item addressed 
“from where” did mothers gain stunting-relating knowledge. Response catego-
ries for each question included hospital, the Internet, midwives, posyandu (inte-
grated health post), and puskesmas (health center). A new variable was created 
for sources of stunting-related knowledge by combining these two items. For 
example, if a participant reported the Internet when asked “from who” and/or 
“from where”, then they were coded as having used the Internet as a source of 
stunting-related knowledge. This was repeated for each of the sources of stunt-
ing-related knowledge.  

Mothers also reported about their pregnancy status. By virtue of qualifying for 
this study, respondents were either pregnant or had recently given birth and had 
a child under two years of age. Lastly, participants were asked when they last re-
ceived or accessed information about stunting. Categories included: first trimes-
ter, second trimester, or third trimester of pregnancy. This variable was used to 
estimate participants’ initiative to actively seek out stunting-related information.  

2.5. Analysis 

Stata SE version 15.0 was used to conduct all analyses. Frequency statistics were 
calculated to summarize demographic variables and to identify sources of stunt-
ing-related knowledge. Logistic regression analysis was used to explore factors 
associated with accessing these sources of stunting-related knowledge, after con-
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trolling for age, education, wealth, pregnancy status, and the amount of time 
since mothers last sought nutrition information. 

3. Results 

The average age of participating mothers was just under 28 years of age, with 
roughly equal distributions of education (Table 1). Respondents reported an av-
erage of just under three home-based assets.  

Posyandu is the Indonesian government’s first line of attack in addressing 
undernutrition in rural settings. It was the most common source (80.0%) for 
stunting-related knowledge (Table 2). Following posyandu, puskesmas were the 
second most common source (31.7%) of stunting-relating knowledge among 
participants in this study. The Internet was the next most common source 
(16.9%), followed by midwives (13.6%) and hospitals (4.0%).  

Tables 3-5 present the results of adjusted regression analyses exploring fac-
tors associated with using the three most reported sources of stunting-related 
information. Factors associated with using posyandu for this information in-
cluded higher education levels (p < 0.01), having already given birth to a child 
(compared to pregnant mothers) (p < 0.001), and not utilizing puskesmas (p < 
0.001) or the Internet (p < 0.001). For the model exploring puskesmas, signifi-
cant variables included older age (p = 0.10) and not accessing posyandu (p < 
0.001) or the Internet (p < 0.01). Lastly, using the Internet to access stunt-
ing-related information was associated with higher levels of education (p < 
0.001), having already given birth to a child (p < 0.05), and not using posyandu 
(p < 0.001) or puskesmas (p < 0.001) for such information. 
 
Table 1. Sample characteristics, n = 745. 

Variable  % n 

Highest level of education    

 
Some elementary or elementary 

graduate 
28.99 216 

 
Some junior high or junior high 

graduate 
24.83 185 

 
Some high school or high school 

graduate 
33.29 248 

 Some college or college graduate 12.89 96 

When did the mother access  
information about stunting? 

   

 3rd trimester 31.41 234 

 2nd trimester 7.52 56 

 1st trimester 61.07 455 

Mother status    

 Pregnant 30.20 225 
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Continued 

 Child < 2 69.80 520 

  Mean SD 

Age  27.92 6.91 

Assets  2.88 1.44 (0 - 7) 

 
Table 2. Source of stunting information, n = 745. 

Source % N 

Posyandu 80.00 596 

Puskesmas 31.68 236 

Internet 16.91 126 

Midwife 13.56 101 

Hospital 4.03 30 

Note: Categories are not mutually exclusive. 
 
Table 3. Factors associated with using posyandu to acquire stunting-related knowledge, n 
= 745. 

Variable OR SE Z P 95% CI 

Education 0.731 0.079 −2.88 0.004 0.591 0.904 

Age 1.011 0.016 0.71 0.479 0.981 1.042 

When sought information 0.888 0.103 −1.02 0.308 0.707 1.116 

Assets 0.496 0.256 −1.36 0.174 0.181 1.364 

Pregnancy Status 4.096 0.860 6.72 0.000 2.714 6.182 

Internet 0.236 0.058 −5.86 0.000 0.145 0.382 

Puskesmas 0.307 0.066 −5.53 0.000 0.202 0.466 

 
Table 4. Factors associated with using puskesmas to acquire stunting-related knowledge, 
n = 745. 

Variable OR SE Z P 95% CI 

Education 1.159 0.101 1.70 0.088 0.978 1.374 

Age 1.031 0.012 2.58 0.010 1.007 1.056 

When sought information 0.879 0.078 −1.45 0.148 0.737 1.047 

Assets 0.463 0.187 −1.90 0.057 0.209 1.023 

Pregnancy Status 0.884 0.162 −0.67 0.503 0.617 1.267 

Internet 0.481 0.118 −2.97 0.003 0.297 0.779 

Posyandu 0.311 0.066 −5.51 0.000 0.205 0.471 
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Table 5. Factors associated with using the Internet to acquire stunting-related knowledge, 
n = 745. 

Variable OR SE Z P 95% CI 

Education 1.522 0.167 3.82 0.000 1.227 1.888 

Age 1.014 0.016 0.89 0.373 0.983 1.045 

When sought information 1.206 0.143 1.57 0.116 0.955 1.522 

Assets 1.348 0.689 0.58 0.559 0.495 3.673 

Pregnancy status 1.641 0.399 2.04 0.042 1.018 2.645 

Posyandu 0.241 0.059 −5.76 0.000 0.149 0.391 

Puskesmas 0.488 0.120 −2.92 0.004 0.301 0.790 

4. Discussion 

The purpose of this study was to identify Indonesian mothers’ primary sources 
of stunting-related knowledge and to explore factors associated with accessing 
these sources. Posyandu is a local community health post and was the most 
common source of stunting-related information in this study. In the 1980s, the 
Indonesian government began establishing a posyandu network to provide 
community members monthly access to various health services and an entry 
point to larger national health systems [14]. Posyandu was designed as a com-
munity-based, integrated health post to provide basic maternal and child health 
services to families in rural settings such as family planning, nutrition, immuni-
zations, and other local disease control efforts [15]. Posyandu was the result of 
merging resources and efforts from various government programs, with the in-
tent that a single unified effort would increase the efficiency of services and im-
prove a variety of important health outcomes [16]. Posyandu activities are large-
ly in the care of community volunteers, called Cadres. The results of this study 
identifying posyandu as the most common source of stunting-related knowledge 
is somewhat expected given these community-based posts feature multiple loca-
tions per village [14], and are the entry point to the Indonesian health system 
[17]. The Indonesian government aims to reach and serve all rural communities 
through posyandu. Responses from mothers participating in this study provide 
evidence that the government’s objective is very close to being accomplished. 
Promoting participation in posyandu should be an ongoing priority as mothers 
of young children that participate with high frequency may be more knowled-
geable about nutritional topics [14]. Mothers with low education level were more 
likely to utilize posyandu. This supports research by Darmawati, which also 
showed lower educated mothers were more likely to access posyandu [18]. In 
that less educated mothers that already gave birth were using posyandu, it is es-
sential that the information disseminated through the posyandu network is both 
accurate and tailored to the needs of participating mothers and their children. 

Puskesmas, or public health centers, represent the second most common 
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source of stunting-related knowledge among mothers is this study. By compari-
son, puskesmas are larger than posyandu, generally feature formally trained 
professionals, and offer more complete medical care. In many instances, puskes-
mas staff provides oversight to the posyandu and attending cadres [17]. Older 
mothers in this study were more likely to access puskesmas, which perhaps re-
lates to their desire to seek out more comprehensive health care services. Facili-
ties like puskesmas are intended to generate revenue to support staff salaries and 
supplement government subsidies [17]. For this reason, it is surprising that 
mothers in this study were more likely to access puskesmas if they reported few-
er home-based assets. Future studies could explore this relationship in greater 
detail.  

Many reports have documented Indonesia’s growing number of Internet and 
social media users [19] [20]. Indonesia has the largest economy in Southeast 
Asia, with a GDP of US$ 1 trillion in 2012. It is a G20 member, a stable democ-
racy and the fourth most populated country in the world, with 251 million 
people, 50 percent of whom are below the age of 30. Indonesia’s economy grew 
by an average of 5 percent annually from 2010-2017 [21]. As a result, Indonesia 
is rapidly moving into middle income status, with a growing middle class [22]. 
This rising income status will likely facilitate the country’s transition to digital 
dependence in the immediate future. For health promotion purposes, this ex-
pands opportunities for servicing a diverse audience, including mothers in rural 
settings. In this study, educated mothers were more likely to access stunt-
ing-related knowledge on the Internet. It may seem odd that wealth was not sig-
nificantly related, given the additional costs associated with accessing the Inter-
net. Nevertheless, a recent report on the use of digital technologies for informa-
tion seeking concluded that it is more a function of education level, not income 
or wealth [23]. It might be the case that more educated women feel compara-
tively comfortable accessing, evaluating the quality of, and interpreting stunting 
information from a digital source. Related to this, women that had already given 
birth also accessed information online. This may be the result of their experience 
and feeling more comfortable synthesizing the digital information with their 
lived experience. It may also be related to the potential convenience of accessing 
information online when compared to traveling with an infant or young child to 
posyandu or puskesmas.  

4.1. Limitations 

The findings from this study should be interpreted in the context of its limita-
tions. The first limitation relates to assessing familial wealth using home-based 
assets, each of which was weighted equally. This could be misleading to equate a 
radio with an automobile, for example. Nevertheless, this measure provides at 
least an approximation to wealth and future studies with this population could 
improve wealth measures. Second, the findings from this study, while interest-
ing, would be more impactful with the inclusion of comparisons of child out-
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comes. Unfortunately, actual measures of stunting were not collected. These data 
were collected for the purposes of informing a mass media campaign to prevent 
stunting, not to estimate stunting rates. In the event that post-campaign evalua-
tions are possible, measures of stunting could enrich the interpretation of the 
findings.  

4.2. Conclusion 

The results from this study support a comprehensive, multi-platform approach 
to addressing the complex issue of childhood stunting in Indonesia. The major 
sources of stunting-related knowledge in this study were each significantly asso-
ciated with not accessing the other sources. It appears, then, that each source is 
servicing a unique and distinct segment of the population as it relates to disse-
minating stunting-related knowledge. Indonesian professionals wishing to in-
fluence stunting knowledge may benefit from utilizing a multi-faceted approach, 
taking advantage of the convenience of the posyandu, the credibility of the 
puskesmas and the low-cost, wide distribution to rural areas afforded by the In-
ternet. Relying too much on any single source may result in missed opportuni-
ties for influencing mothers. Future studies may consider mothers’ specific pre-
ferences relating to each of these sources and how they access this information, 
and the relative impact on actual stunting-related knowledge.  
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