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Abstract 

Stunting remains a particular challenge in Sub-Saharan Africa. Despite en-
couraging declines in Tanzania over the past 25 years, one-third of Tanzanian 
children under the age of five years are stunted. Diarrhea remains one of the 
greatest causes of childhood stunting worldwide. Mass media has been used 
to improve the uptake of behaviors associated with reductions in diarrhea. 
This study evaluates the effectiveness of a mass media campaign in the Lake 
Zone region of Tanzania from 2015-2020 and positive changes in caregiver 
health-seeking behaviors related to diarrhea in children. Approximately 5000 
households participated in a cross-sectional survey after a communications 
campaign. Exposure variables included hearing and seeing radio and TV spots 
and participating in a variety of interpersonal communication approaches. 
Study results indicated primary caregivers (mothers) exposed to media mes-
sages only (OR 1.66, CI 1.05 - 2.62), and to media messages and interper-
sonal communication (OR 2.51, CI 1.48 - 4.26), were more likely to seek 
advice or treatment for diarrhea from a health facility. Primary caregivers 
exposed to both media messages and interpersonal communication were 
more likely to give oral rehydration salts (OR 2.56, CI 1.72 - 3.79), zinc tab-
lets/syrup (OR 1.74, CI 1.18 - 2.57), and homemade fluids (OR 2.02, CI 1.15 
- 3.55) when their children had diarrhea. Male heads of household (fathers) 
exposure to mass media was not associated with care-seeking for diarrhea 
treatment. 
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1. Introduction 

Stunting is a complex issue stemming from persistent undernutrition and poor 
sanitation [1] [2]. It is defined as height-for-weight Z score of more than two 
standard deviations below the World Health Organization (WHO) child growth 
standards for age and sex. In recent years, the prevalence of childhood stunting 
has declined globally; however, in 2019, 144 million children under five years of 
age were stunted worldwide [3]. Stunting remains a particular challenge in Sub- 
Saharan Africa. Despite encouraging declines in Tanzania over the past 25 years, 
one-third of Tanzanian children (2.7 million) under the age of five years, still 
experienced stunting in 2016 [4] [5]. 

One of the primary causes of childhood stunting is diarrheal diseases [2]. Di-
arrheal diseases cause an estimated 20 percent of all deaths for children younger 
than five years old, making them one of the leading causes of child mortality 
globally [2] [6]. Furthermore, multiple episodes of diarrhea in one year can greatly 
increase the risk of childhood stunting [7]. Guerrant and colleagues demon-
strated that five episodes of diarrhea in the first two years of a child’s life can 
lead to a 25 percent increase in stunting. Globally, an estimated 57 million disa-
bility-adjusted life years (DALYs) are due to preventable diarrheal diseases; 842,000 
deaths annually, more than 360,000 of which are children under five years old 
[2].  

Tanzania has experienced substantial declines in childhood mortality from 
diarrhea over the past three decades. Masanja et al. report declines in child di-
arrhea-specific mortality from 35.3 deaths per 1000 live births in 1980 to 3.9 
deaths per 1000 live births in 2015. These declines are associated with increases 
in rotavirus vaccinations, the use of oral rehydration salts (ORS), improved 
breastfeeding practices, and Vitamin A supplementation [8]. Masanja and col-
leagues conclude that additional improvements will be made through increased 
access to health services and facilities; education; clean water, sanitation and hy-
giene (WASH); and integrated interventions focused on key childhood interven-
tions such as the continued promotion of ORS, zinc tablets/syrup, and treatment 
for persistent diarrhea.  

Efforts to reduce stunting and diarrhea include the use of mass media to in-
fluence key behaviors known to reduce both stunting and diarrhea incidence. 
Increased access to mass media, including television, radio, and social media 
provide relatively low-cost options for delivering child health programs. The use 
of mass media for health education and promotion has been well documented 
[9] [10]. Naugle and Hornick note that radio and television are the most fre-
quently used channels for mass media interventions targeting diarrheal disease. 
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To date, however, little is known about the efficacy of using mass media for stunt-
ing prevention generally, and diarrheal diseases specifically. Alexander and col-
leagues found an association between access to mass media and knowledge of op-
timal WASH practices in Tanzania but were unable to determine the impact of 
exposure to mass media programming on actual WASH behaviors [11]. It is also 
unclear if mass media campaigns alone change behavior associated with diarrhea 
prevention or if mass media campaigns in combination with interpersonal com-
munication (IPC), such as home visits from community health workers (CHWs) 
would have a synergistic effect of positive behavior change toward diarrhea pre-
vention and behaviors related to diarrhea treatment. The purpose of this study 
was to determine whether mothers, hereafter referred to as primary caregivers, 
and fathers, hereafter referred to as male heads of household, who benefitted from 
a mass media campaign, an IPC program, or both, sought appropriate care for 
diarrhea in children under the age of two years. 

2. Methods 
2.1. Design 

Addressing Stunting in Tanzania Early (ASTUTE) was a large-scale, integrated 
nutrition project that operated in five regions of northwest Tanzania between 
2015 and 2020. It included mass media (radio and television spots) and IPC (home 
visits, support groups, and facility-based counselling) designed to improve child-
ren’s nutritional status and other developmental indicators. IMA World Health 
designed the program overall and, with the government and local non-govern- 
mental organizations, implemented home visits and support groups. Develop-
ment Media International (DMI) was responsible for designing and implement-
ing the mass media campaign. Funding for all program activities came from 
UKaid and the Department for International Development (DFID). WASH and 
early childhood development (ECD) were key areas of program focus. Radio and 
TV spot development was based on extensive, continuous formative research 
and testing of messages and spots were broadcast a total of 70,000 times. Each 
spot ended with a consistent tagline (a baby laughing). TV spots were aired be-
fore and during the evening news on national and regional stations. IPC pro-
graming was implemented by local non-governmental organization (NGO) vo-
lunteers (for support groups), health facility workers, and by CHWs (during 
in-home visits). A total of 411,000 caregivers participated in support groups, 1.6 
million caregivers received counselling at health facilities, and 6.4 million care-
givers were reached through home visits. CHWs counseled primary caregivers 
and referred children with faltering growth for treatment, educated and supported 
primary caregivers to engage in stimulation-related behaviors such as talking, 
drawing, playing, naming objects, and reinforced optimal infant and young child 
feeding and hygiene practices.  

2.2. Sample 

A total of 4996 primary caregivers, and 3082 corresponding male heads of house-
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hold, were surveyed across the Lake Zone region of Tanzania, which includes the 
five regions of Geita, Kagera, Kigoma, Mwanza, and Shinyanga. Only house-
holds with a child under the age of two years were eligible to participate in the 
questionnaire. A stratified, multi-stage random sample design was used to select 
questionnaire participants. Within the five participating regions, a total of 243 
villages were selected and participants were randomly sampled within each vil-
lage.  

2.3. Procedure 

The questionnaire was administered to female caregivers of the youngest child in 
the home as well as the male head of household, if available. The research firm 
IPSOS collected data via a field team of 10 supervisors and 50 enumerators. In 
total, 25 percent of questionnaires were quality-checked through revisits and 
phone checks. Ethical approval was granted by Development Media Internation-
al’s (DMI) internal IRB and Tanzania’s National Institute for Medical Research 
(NIMR/HQ/R.8a/Vol.IX/2344). Participation was voluntary and informed con-
sent was collected before the survey began. Respondents were told that they 
could stop the survey at any time. Questions were written in English and then 
translated into Swahili prior to being administered. The questionnaire was pi-
loted and adjusted before being given to participants. The questionnaire con-
tained 169 questions and required approximately 50 - 60 minutes to complete. 

2.4. Measurements & Analysis 

Data were collected on participant demographic characteristics, reported expo-
sure to the intervention, and diarrheal care seeking practices. 

Wealth. Household wealth was estimated using a calculated composite varia-
ble comprised of multiple questions and was adapted from a previously validated 
index [12]. The index was comprised of two sub-indices, including access to ser-
vices and ownership of consumer durables. Access to services pertained to the 
availability of safe drinking water sources (e.g., protected wells, a public stand-
pipe) and safe sanitation (e.g., a flush toilet). Pit latrines were not considered to 
be improved sanitation, per the Joint Monitoring Program of the WHO. Con-
sumer durables included ownership of eight items: a radio, TV, bicycle, motor-
cycle, mobile phone, boat, or animal-drawn cart. An average of the two indices 
was used to calculate an overall wealth score, with possible values ranging be-
tween 0 and 1. Higher wealth scores indicate higher socioeconomic status. 

Intervention Exposure. A separate exposure score was calculated for each of 
the radio, TV, and IPC interventions. Exposure to radio was coded “yes” if res-
pondents reported yes to hearing the example spot(s) that ends with a laughing 
baby sound or reported hearing messages on the radio that gave advice about 
maternal/child health/child development. Exposure to TV was coded “yes” if 
respondents reported yes to seeing the example image frame(s) on TV or “re-
ported seeing messages on the TV that gave advice about maternal/child health/ 
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child development. IPC exposure was coded “yes” if respondents reported that 
they had received an in-home visit from a CHW who gave advice about mater-
nal and child health and/or child development. Exposure to radio, TV and IPC 
was estimated for female primary caregivers. IPC primarily targeted females, so 
while some male respondents did participate in support groups, IPC exposure 
was only calculated for female primary caregivers.  

Diarrheal Care Seeking Behaviors. Diarrheal treatment was assessed based on 
participants’ report of whether the child had diarrhea in the past two weeks. If 
participants answered yes, interviewers asked whether they sought treatment 
and if so, from whom. The most common responses for where treatment was 
sought included regional or district hospital, health center, dispensary, clinic, 
community health facility, pharmacy, or NGO. Regional hospital, district hos-
pital, health center, and clinic were merged into a single variable (“health facili-
ty”) and dispensary or pharmacy were combined into one variable (“dispen-
sary/pharmacy”). Questions relating to diarrheal treatment included ORS (either 
purchased as a packet or made at home), and zinc tablets/syrup.  

Data were cleaned and recoded using STATA version 16 (College Station, 
Texas, USA). Survey data were analyzed to understand associations between ex-
posure to campaign programming and key health outcomes. “Don’t know” res-
ponses in the questionnaires were recoded as “no” for binary variables. Addi-
tionally, missing data were dropped for data analysis that included key exposure 
variables. Likelihood Ratio Tests were used to obtain p-values, which showed the 
strength of the association between exposure and outcome. Sample proportions 
and odds ratios (ORs) were used to assess the size of the effect of exposure on 
the outcome (along with 95% confidence intervals). All adjusted regression models 
controlled for primary caregivers’ age, primary caregivers’ level of education, 
and household wealth.  

3. Results 

Demographic information for the 4996 primary caregivers, and 3082 corres-
ponding male heads of household can be found in Table 1. Most households had 
1 - 2 children under the age of 5. Christianity was the predominant religious af-
filiation (83.32%) and most women were in married, monogamous unions 
(77.06%). More than half of men (56.16%) and women (64.02%) had completed 
primary education and men were, on average, almost 6 years older than women. 
The wealth index score indicated the majority of participants were in the low to 
lower middle index score (Table 1). 

Approximately 20 percent of primary caregivers reported that their child had 
experienced diarrhea within the last two weeks. The majority of them also re-
ported that they sought care at a healthcare facility or hospital (Table 2). 

Primary caregivers who were exposed to media messages only were signifi-
cantly more likely (OR 1.66, CI 1.05 - 2.62) to seek advice or treatment for di-
arrhea from a healthcare facility than those with no media exposure (Table 3).  
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Table 1. Participant demographics. 

 

Primary 
Caregiver 

Male Head 
of Household 

N = 4996 N = 3082 

Mean (SD) Mean (SD) 

Age 28.23 (7.08) 34.55 (8.49) 

Wealth 0.36 (0.17) 0.36 (0.17) 

Education % % 

Less than primary 29.65 17.16 

Completed primary 56.86 64.28 

Some secondary or above 13.49 18.56 

Children’s Age (Months) %  

0 - 6 39.11  

7 - 12 25.90  

13 - 18 21.88  

19 - 23 13.11  

Number of Children in Household Under Age 5 %  

1 child 47.32  

2 children 42.67  

3 or more children 9.89  

Religion %  

Christian 83.32  

Muslim 10.82  

Other 5.86  

Marital Status %  

Single-never married 4.22  

Married-Monogamous 77.06  

Married-Polygamous 9.81  

Other 8.91  

 
Table 2. Descriptive diarrhea-related indicators. 

 % 

Child had diarrhea in the past two weeks N = 4996 

No 79.44 

Yes 20.56 
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Continued 

During the diarrheal episode, the caregiver sought medical 
advice or treatment from any source. 

N = 1027 

No 32.81 

Yes 67.19 

Child was given: N = 1027 

ORS 40.80 

Zinc tablets/syrup 40.70 

Homemade fluids 12.56 
  

Table 3. Regression analysis for primary caregiver’s exposure to media and ipc and 
care-seeking for children’s diarrhea. 

Indicator N 
Media only IPC only Media and IPC 

OR (CI) OR (CI) OR (CI) 

Sought Treatment     

Yes 1006 
1.22 

(0.90 - 1.65) 
1.64 

(0.84 - 3.20) 
2.17 

(1.39 - 3.37)* 

Treatment Source     

Hospital/health clinic 677 
1.66 

(1.05 - 2.62)* 
1.71 

(0.72 - 4.03) 
2.51 

(1.48 - 4.26)* 

Pharmacy/Dispensary 677 
0.69 

(0.47 - 1.03)** 
0.98 

(0.44 - 2.19) 
0.74 

(0.46 - 1.21) 

Type of Treatment     

ORS 1006 
1.23 

(0.90 - 1.67) 
1.85 

(1.00 - 3.43)** 
2.56 

(1.72 - 3.79)* 

Zinc Tablets/Syrup 1006 
1.24 

(0.92 - 1.69) 
1.48 

(0.79 - 2.75) 
1.74 

(1.18 - 2.57)* 

Homemade Fluids 1006 
1.43 

(0.89 - 2.31) 
0.62 

(0.19 - 2.14) 
2.02 

(1.15 - 3.55)* 

*p-value < 0.05; **p-value < 0.01. Logistic regression model controlling for wealth, ma-
ternal education and primary caregiver’s age. 
 
Primary caregivers who were exposed to both media messages and IPC were sig-
nificantly more likely (OR 2.51, CI 1.48 - 4.26) to seek advice or treatment for 
diarrhea from a healthcare facility. Primary caregivers exposed to both media 
messages and IPC were significantly more likely (OR 2.17, CI 1.39 - 3.37) to seek 
advice or treatment for diarrhea.  

Primary caregivers who were exposed to both media messages and IPC were 
significantly more likely (OR 2.56, CI 1.72 - 3.79) than caregivers with no expo-
sure to give ORS when their children had diarrhea. Primary caregivers who were 
exposed to both media messages and IPC were significantly more likely than 
primary caregivers not exposed to media nor IPC to use zinc tablets/syrup for 
diarrhea (OR 1.74, CI 1.18 - 2.57). Similarly, primary caregivers who were ex-
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posed to both media messages and IPC compared to primary caregivers who 
were not exposed to media nor IPC were more likely to treat diarrhea with ho-
memade fluids (OR 2.02, CI 1.15 - 3.55). Complete results of regression analysis 
for primary caregiver’s exposure to media and IPC and care-seeking for child-
ren’s diarrhea are presented in Table 3.  

Male head of household exposure to the media campaign only was not asso-
ciated with any care-seeking behaviors for children’s diarrhea (Table 4). 

4. Discussion 

The purpose of this study was to determine whether primary caregivers and 
male heads of household who benefitted from a mass media campaign, and pri-
mary caregivers who benefitted from an IPC program or a combination of mass 
media and IPC, sought appropriate care for diarrhea in children under the age of 
two years.  

Primary caregivers who had heard at least one radio or TV spot on children’s 
nutrition and health were more likely than primary caregivers with no exposure 
to the mass media spots to seek care at a health clinic or hospital for childhood 
diarrhea. However, exposure to the media campaign alone was not associated 
with the type of diarrhea treatment primary caregivers sought. This finding is 
similar to the results of a 35-month cross-sectional radio campaign in Burkina 
Faso conducted to address survival rates of children under 5 years of age [13]. 
That campaign developed and aired 12 short spots and 79 intense radio spots 
which promoted healthcare-seeking or home treatment for diarrhea, including 
ORS and fluids. It should be noted that the NGO that conducted the mass media 
campaign in Tanzania (DMI) was also responsible for the media campaign in 
Burkina Faso. 
 
Table 4. Regression analysis for male head of household exposure to media and care- 
seeking for children’s diarrhea. 

Key Indicator N 
Exposed to TV or Radio Message 

OR (CI) p-value 

Sought Treatment    

Yes 604 1.42 (0.95 - 2.11) 0.080 

Treatment Source    

Hospital/health clinic 415 0.94 (0.55 - 1.61) 0.824 

Pharmacy/Dispensary 415 0.87 (0.52 - 1.43) 0.576 

Type of Treatment    

ORS 604 1.05 (0.72 - 1.54) 0.793 

Zinc Tablets/Syrup 604 1.33 (0.90 - 1.97) 0.153 

Homemade Fluids 604 1.43 (0.79 - 2.58) 0.233 

Logistic regression model controlling for wealth, maternal education and primary care-
giver’s age. 
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Primary caregivers who participated in IPC activities but who had not heard 
nor seen radio and TV spots were no more likely than unexposed primary care-
givers to treat childhood diarrhea with ORS. It is not clear why IPC interven-
tions were positively associated with ORS treatment for childhood diarrhea 
while exposure to mass media was not. Indeed, mass media has been used to 
promote the use of ORS for diarrhea for many years. Since the introduction of 
ORS in the 1960s [14], mass media has been a common approach for increasing 
the use of ORS and zinc treatment for diarrhea [15] [16]. A campaign was un-
dertaken in India, Kenya, Uganda, and Nigeria, to increase the use of ORS and 
zinc. From 2012-2016, ORS and zinc coverage in Kenya increased by 2.6 percen-
tage points per year, and 7.1 percentage points per year in Uganda [14]. Findings 
from the campaign in India demonstrate both the potential for media to reach 
mothers in rural areas and the efficacy of media compared to interpersonal out-
reach [14] [17]. 

Primary caregivers’ exposure to both mass media programming and IPC was 
associated with a variety of key study variables and appeared to be the most in-
fluential intervention strategy. Primary caregivers who were exposed to both the 
mass media campaign and IPC had more than twice the odds of having sought 
advice or treatment for diarrhea from any source than those primary caregivers 
who were not exposed to both the media campaign and IPC. This finding is con-
sistent with previous research and subsequent program planning approaches 
demonstrating the use of multiple communication outlets (e.g., a combination of 
television ads, personal communication, and radio broadcasts) as a more effec-
tive and sustainable approach when compared to using only one health commu-
nication strategy [18] [19]. Furthermore, in a systematic review, Robinson [19] 
found that the combination of mass media health communication campaigns 
(e.g., any message intended to increase awareness of a health product, delivered 
through mass media, social media, or interpersonal communication) and a dis-
tribution of the product, generally at a free or discounted price, has proven more 
effective than mass media campaigns alone.  

Findings also show that primary caregivers exposed to both mass media and 
IPC were much more likely to seek treatment at a healthcare facility than any 
other source. These results are consistent with a study conducted in Ethiopia in 
2016 in which the most common choice for treatment for sick children were 
health facilities (74.6%), followed by home remedies (55.2%), pharmacies (27.3%) 
and other traditional sources. The most common sickness reported was diarrhea 
[20].  

Mass media messaging was not associated with care-seeking behaviors or 
treatment approaches for childhood diarrhea among male heads of household. 
Mass media alone was less effective with primary caregivers than a combination 
of mass media and IPC. It is important to note that male heads of household 
were not formally involved with IPC and only had access to the mass media por-
tion of the ASTUTE program. Research by Robinson [19] and Snyder [21], and 
the results of this study suggest that implementing a media campaign without a 
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complementary intervention centered on personal communication will have a 
limited effect when compared to a more robust approach. Supplementing a me-
dia campaign with additional approaches that focus on person-to-person en-
gagements, such as IPC interactions, may improve the intended impact.  

Low male engagement in maternal and child health in Tanzania has been as-
sociated with the position of men in society in general, and to a health system 
regarded as uninviting to men, specifically [22] [23]. Increasing male involve-
ment in maternal and child health is a public health priority and further research 
is needed to understand the barriers to male engagement in care-seeking beha-
viors and treatment for diarrhea in children. This barrier might be attributed to 
lack of complementary interventions or traditional care options preferred by 
males.  

Although not addressed in this study, further studies may be needed in de-
termining barriers for seeking treatment for diarrheal episodes for many Tanza-
nians which may include financial status, the number of young children in the 
home, and proximity of the nearest healthcare facility. In one study, financial 
status was also a factor that indicated what level of treatment Tanzanians sought 
[24]. If multiple children under five years of age are in the home, many may also 
opt for at-home care or no care. 

Limitations 

This study is limited by several key factors. Far more study participants were 
exposed to mass media than IPC. While this is to be expected given the nature of 
each programmatic approach, the unbalanced exposure of participants to each 
approach limits comparison. Similarly, some variables yielded fewer responses 
than others, which may have weakened potential statistical inference. This study 
did not include a control group or measure key study variables prior to pro-
grammatic exposure, thus limiting significant results to correlation rather than 
causation. Finally, the ASTUTE program was implemented in five Lake Zone re-
gions through cross-sectional analysis, which may not represent all Tanzanians. 
Despite these limitations the current study includes a large sample size, helps to 
evaluate a detailed and evidence-based multi-year stunting prevention program, 
addresses a significant public health issue in Tanzania, and can inform future 
health promotion efforts. 

5. Conclusion 

This study examined the association between the ASTUTE program and care 
seeking behaviors for diarrhea. The results of this study highlight the importance 
of using multiple program strategies to maximize impact. Exposure to the media 
campaign or IPC individually was associated with success in some areas, yet ex-
posure to both types of programming was associated with more significant rela-
tionships. Program planners may consider only using one intervention for future 
projects if a specific behavior is targeted, or if resources are limited, but a com-
bination program appears to be most efficacious for addressing childhood di-
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arrheal diseases. 
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