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Abstract

:

Objectives: Stunting remains a prevalent issue in Tanzania. The consequences of stunting include reduced height, greater susceptibility to disease, and diminished cognitive ability throughout the lifespan. Lack of psychosocial stimulation is associated with increased stunting, particularly in terms of its cognitive impact. The Addressing Stunting in Tanzania Early (ASTUTE) program was a large social and behavior change communication (SBCC) intervention that aimed to reduce childhood stunting in the region by targeting early childhood development (ECD) behaviors. The purpose of this study is to report on the extent to which exposure to ASTUTE might be related to ECD behaviors. Methods: ASTUTE disseminated program messages via a mass media campaign and interpersonal communication (IPC). Logistic regression models were used to explore the relationship between exposure to TV, radio, IPC messages, and key ECD behaviors of female primary caregivers and male heads of household. Results: Among primary caregivers, IPC was positively associated with all ECD behaviors measured. Radio was associated with all behaviors except drawing with their child. TV was associated with all behaviors except playing with their child. Among heads of household, only the radio was positively associated with the ECD behaviors measured. Conclusions for practice: Findings indicate that SBCC interventions that include mass media and IPC components may be effective at promoting parental engagement in ECD behaviors. Significance: We know that ECD is important for a child’s development. We know that parents play a critical role in promoting ECD behaviors. We are still exploring ways to influence parents so that they are more involved in ECD behaviors. The results presented here provide evidence for successful mass media and IPC efforts to improve parents’ ECD behaviors. We hope this study will add more evidence for large interventions such as these to the literature, and we are very hopeful that governments and large international NGOs will prioritize SBCC approaches in the future, especially in locations where face-to-face interventions may be challenging.
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1. Introduction


Approximately 150 million children under the age of five suffer from stunting globally [1]. Over two million children, mostly living in South Asia and sub-Saharan Africa, fail to reach their developmental potential because of stunting [2]. The World Health Organization defines stunting as having a height-for-age more than two standard deviations below average [3]. Stunting can lead to severe infections, reduced psychosocial stimulation, lower educational outcomes, and shorter stature in adulthood [4]. Developmental impairments caused by stunting reduce economic potential in later life, as stunted adults may have more difficulty finding jobs and earn lower wages [4]. Further research indicates that stunting impacts early childhood development (ECD), decreasing cognitive ability and fine/gross motor skills [4,5,6].



A variety of factors contribute to the persistence of stunting in developing nations such as Tanzania. Food security is a substantial challenge to proper child nutrition [2]. It is a persistent problem in Tanzania, where many individuals cannot consistently access a sufficient food supply to satisfy their needs for a healthy life [7]. This is particularly damaging in the first 1000 days of life (from conception to age two). Children who are poorly nourished during this period are likely to fail to reach their full growth and developmental potential [6]. Beyond food security, cultural factors such as gender inequality may also play a role [8]. Given Tanzanian households’ patriarchal structure, male heads of household often make health decisions independently of their female partners [9]. This structure frequently results in women and children eating cereal, vegetables, seeds, and nuts to the exclusion of critical animal source foods such as beef, poultry, fish, milk, or eggs [10]. In addition to cultural practices, other psychosocial factors impact stunting. These include lower levels of maternal and paternal education, where a lack of knowledge about childcare, breastfeeding, and hygiene [11] and a lack of awareness and ability to provide psychosocial stimulation during early childhood often result in child undernutrition [5].



ECD and early childhood experiences can impact physiological [12] and neural developments [13] and can impact stunting independent of nutrition [14,15]. Childhood stimulation is a key component of fostering healthy ECD. A study performed on paternal engagement in stimulation highlighted the importance of having at least one engaged caregiver present to provide stimulating opportunities to the child [16]. Another study in rural Peru focused on teaching mothers methods on how to stimulate and interact with their young children at home via playing with toys, talking and interacting with the child, and creating a safe environment for child play. The intervention improved ECD across many domains, such as the relationship between objects, communication, and motor skills [17]. Pitchik et al. [18] investigated ECD in relation to parental involvement in Tanzania. Children who experienced higher levels of parental stimulation scored better in areas of cognition/language. Greater stimulation and higher maternal education also improved reported child motor scores. It is likely that integrated interventions pertaining to the environment, education, and caregiver-child stimulation can impact childhood development outcomes in resource-limited settings such as Tanzania [18].



The purpose of this study was to explore the association between exposure to an SBCC intervention using mass media and interpersonal communication (IPC), targeting childhood stunting and maternal and paternal behaviors related to ECD in a region of Tanzania. Given the strength of the literature on IPC interventions and psychosocial factors [19,20], we postulated that IPC exposure would be strongly associated with improved female caregiver behaviors regarding ECD. We predicted that a similar, although weaker, association would be found for exposure to the mass media campaign given the larger, more generic nature of such interventions [21,22,23]. Even less is known about the influence of media interventions on the behavior of the male head of the household; thus, it was predicted that a weak relationship would be present.




2. Methods


Addressing Stunting in Tanzania Early (ASTUTE) involved a large SBCC nutrition project that included mass media communications and IPC interventions focused on improving children’s nutrition and development indicators before a child reaches the age of 2 in order to decrease stunting. IMA World Health led the implementation of this program with funding from UK Aid and the Foreign, Commonwealth & Development Office (FCDO). ECD was a key theme of the program. The theory-based radio spots were broadcast a total of 70,000 times, and each ended with a consistent tagline. TV spots were aired before and during the evening news on national and regional stations for a total of 1198 times. The IPC component of the intervention was implemented by community health workers (CHW) during 30-minute in-home visits. The CHWs counseled mothers an average of 3.6 times in-home and referred children with faltering growth to health facilities for treatment while also educating and supporting mothers to engage in stimulation-related behaviors such as drawing, playing, naming objects, and talking with children. More details about the mass media communications and IPC interventions can be found elsewhere [24].



2.1. Sample


A total of 4996 mothers, hereafter known as primary caregivers, and 3082 corresponding fathers, hereafter known as male heads of the household, were surveyed across the Lake Zone region of Tanzania, which includes the five regions of Geita, Kagera, Kigoma, Mwanza, and Shinyanga. Only households with a child under the age of 2 years were eligible to participate. A stratified, multi-stage random sample design was used to select questionnaire participants. Within the five participating regions, 243 villages were selected, and participants were randomly sampled within each village. Participant demographics are presented in Table 1.




2.2. Study Design and Procedure


The questionnaire was administered to participants following the mass media campaign. Questionnaire items were directed at the female caregiver of the youngest child in the home and the male head of household if available and applicable. The research firm IPSOS collected data and used a field team that consisted of 10 supervisors and 50 enumerators. In total, 25% of records were quality-checked by conducting revisits and phone checks. IRB approval was granted by Development Media International’s (DMI) internal IRB and Tanzania’s National Institute for Medical Research. Participation was voluntary, and informed consent was collected before the survey began. Respondents were told that they could stop the survey at any time. Questionnaire items were written in English and then translated into Swahili. The Swahili items were then checked by DMI and IPSOS to ensure that original intent was retained. The questionnaire was piloted and adjusted before being given to participants. The questionnaire contained 169 questions and required approximately 50–60 min to complete.




2.3. Measures


Data were collected on participant demographic characteristics, reported exposure to the intervention, and engagement in key ECD practices.



Wealth. Household wealth was estimated using a calculated composite variable comprising multiple questionnaire items that were adapted from a previously validated index [25]. The index comprised two sub-indices, including access to services and ownership of consumer durables. Access to services pertains to the availability of safe drinking water sources (e.g., protected wells and a public standpipe) and safe sanitation (e.g., a flush toilet). For this study, pit latrines were not counted as safe sanitation. Consumer durables included ownership of seven items: a radio, TV, bicycle, motorcycle, 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 between 0 and 1. Higher wealth scores indicate higher socioeconomic status.



SBCC Intervention Exposure. A separate exposure score was calculated for each of the radio, TV, and IPC intervention components. Exposure to radio was coded “yes” if respondents reported yes to hearing the example spots that endwith a laughing baby sound, or if they reported hearing messages on the radio that advised about maternal/child health/child developments. Exposure to TV was coded “yes” if respondents reported yes to seeing the example image frame(s) on TV or “reported seeing messages on the TV that advised about maternal/child health/child development.” IPC exposure was coded “yes” if respondents reported that they had received an in-home visit from a (community) health worker that advised about maternal/child health/child developments. Exposure to radio, TV, and IPC was estimated for female primary caregivers. IPC targeted females only, so male respondents responded only to questions about exposure to radio and TV and not IPC.



ECD Behaviors. Eight items were used to measure female primary caregivers’ ECD behaviors. Four items pertained to talking to children. Examples included “In the last week, have you talked to [your child] about other people in your family?” and “In the past week, have you spoken to [your child] even if they were unable to respond?” Given their thematic similarity, items that pertained to talking were combined into a cumulative talking measure with scores ranging from 0 (answered “no” to all four talking items) to 4 (answered “yes” to all four talking items). The remaining items asked primary caregivers about their practices related to drawing (“In the last week, have you done any drawing with [your child]?”), counting (“In the last week, have you counted things in front of [your child]?”), naming objects (“In the last week, when you have been with [your child], have you named the objects around you so that your baby starts learning words?”), and playing (“In the last week, have you spent time playing with [your child]? (e.g., chasing, playing a game, playing with a toy)”) with their child. Item responses were dichotomized, with the “don’t know” response option coded as missing. Two items were used to measure male heads of households’ ECD behaviors: “In the last week, have you spent time playing with [your child]? (e.g., chasing, playing a game, playing with a toy)” and “When you are holding [your child], do you name the objects around you? (e.g., cow, house, sister, tree).” Item responses were dichotomized, with the “don’t know” response option coded as missing.




2.4. Analysis


To ensure that data remained confidential, they were deidentified and shared only with study personnel. The dataset with survey results was cleaned and re-coded in STATA version 16. Further data analysis was performed in SAS 9.4. Frequency statistics were calculated for key demographic variables, intervention exposures, and ECD indicators. Logistic regression was conducted for the ECD variables with each of the exposure variables. All models were adjusted for respondent age, education, and household wealth. Each model was examined for goodness-of-fit and each met acceptable standards.





3. Results


The average age of female primary caregivers was 28.23 years. The majority (56.87%) had completed primary school, although nearly one-third reported education levels less than a primary education level. Almost 87% were married, with divorced and never married being the next most common categories. More than half reported a pension, NGO aid, or a family member as their largest income source, although a substantial portion (40.15%) reported self-employment as their primary source. The sample mostly (85.99%) reported living in an urban setting. On average, the male heads of household were older than primary caregivers, with a mean age of 34.55 years. Most (64.28%) reported primary school as their highest education level, with 18.56% receiving at least some secondary schooling. The most common main source of income was self-employment. The average wealth score for households included in the sample was 0.36 (RANGE: 0–1). Table 1 contains the full results for demographic variables.



Reported exposure to intervention messages via radio, TV, and IPC channels is displayed in Table 2. For both primary caregivers and heads of household, the radio was the most common media exposure. More than 56% of primary caregivers reported hearing intervention messages via radio spots, compared to 23.52% via TV. A higher percentage of heads of household (38.28%) had seen intervention messages on TV compared to female primary caregivers. However, radio exposure was still more prevalent (65.92%) than TV among heads of household. Only female primary caregivers were exposed to IPC, and the fewest respondents reported exposure to this component of the intervention (see Table 2).



Most female primary caregivers reported engaging in three of the five ECD behaviors measured. Nearly three-fourths (74.76%) practiced all four talking behaviors in interactions with their child, while a slightly higher percentage played with or named objects for them: 75.08% and 77.22%, respectively. Heads of household had similarly high participation in the “playing” and “naming” ECD practices (see Table 3). The prevalence of ECD behaviors of “drawing” and “counting” was much lower, with only a fourth of primary caregivers having drawn with their child and 38.55% having counted with their child.



Table 4 presents the adjusted regression analysis results assessing the relationship between exposure to intervention messages and the ECD indicators for primary caregivers. Reported exposure to radio was associated with talking (OR = 1.41; CI 1.23–1.61), counting (OR = 1.35; CI 1.2–1.52), naming (OR = 1.35; CI 1.18–1.55), and playing (OR = 1.19; CI 1.04–1.36). Reported exposure to TV was associated with talking (OR = 1.3; CI 1.1–1.53), drawing (OR = 1.35; CI 1.15–1.58), counting (OR = 1.47; CI 1.27–1.69), and naming (OR = 1.26; CI 1.06–1.51). Furthermore, the relationship between IPC exposure and increased engagement in ECD was significant for all indicators, including talking (OR = 1.66; CI 1.39–1.99), drawing (OR = 1.68; CI 1.44–1.96), counting (OR = 1.60; CI 1.39–1.85), naming (OR = 1.36; CI 1.14–1.63), and playing (OR = 1.24; CI 1.04–1.46).



Table 5 presents the results of the adjusted regression analysis of intervention exposure and the ECD indicators for heads of household. Only radio exposure was associated with increased odds of reporting the two ECD behaviors measured. Male heads of household who heard radio spots with intervention messages were 1.42 times more likely to name objects for their child (OR = 1.42; CI 1.19–1.7) and 1.58 times more likely to play with their child (OR = 1.58; CI 1.31–1.92) compared to those that reported no exposure to the radio messages.




4. Discussion


The purpose of this study was to determine if exposure to an SBCC intervention that included IPC and mass media was related to female primary caregiver and/or male head of household ECD behaviors. As hypothesized, IPC exposure was associated with more ECD indicators than radio or TV exposure. The relationship between male head of household exposure to media and ECD behaviors was mixed. Radio exposure, but not TV, was associated with ECD behaviors. This may have been because the total number of radio spots was more than 50-times greater than the TV spots. Nevertheless, all significant associations were in the expected direction such that greater exposure was related to an increased likelihood of engagement in ECD behaviors.



4.1. Impact on Female Primary Caregivers


IPC was associated with improved maternal ECD behaviors across all indicators. These findings from Tanzania support previous reports that IPC interventions can improve child development [17,26]. It has also been found that IPC interventions are feasible, viewed as acceptable by participants [27], and are effective in influencing maternal behaviors [28].



Exposure to mass media messages, including television and radio channels, was also related to ECD behaviors in the current study. Other studies have similarly found mass media campaigns to be an effective means of promoting behavioral change, if appropriately planned and executed [29,30,31]. A meta-analysis of mass media interventions concluded that well-targeted interventions to a population could be successful in changing both behaviors and attitudes [31]. Another review reported a dose–response effect in that a more extended intervention period and greater intervention intensity/exposure were related to increased effectiveness [29]. The mass media intervention implemented in Tanzania may have proved successful due to its extensive reach in the population and messages tailored to the population.



Although the IPC component in this study was strongly related to female caregivers’ ECD behaviors, it reached a much smaller proportion of the population than the other interventions. While this study does not compare the magnitude of the impact of the various intervention components, considering the reach of each approach is important. For example, it has been noted that an intervention with the ability to reach a greater audience, even with a small-to-moderate effect (such as mass media interventions), may induce a more significant impact when compared to a more robust intervention that reaches fewer individuals [31]. These findings imply that mass media campaigns in areas such as Tanzania may have a larger impact in positively influencing ECD behaviors. Future studies could explore the extent to which each intervention component reaches a unique audience and how unique exposures relate to ECD behaviors.




4.2. Impact on Male Heads of Household


Most reports of the effects of mass media on child health outcomes in developing settings focus on mothers. Less is known about the impacts mass media interventions have on the behaviors of fathers. The current study indicates a positive association between radio exposure and the male head of household ECD behaviors. Those exposed to radio intervention were more likely to play with their children and more likely to name the objects around them when holding their child compared to those who were not exposed. This finding is important, especially in Tanzania, where the father’s role is still traditionally defined as the breadwinner, with fewer expectations for engagement in their child’s wellbeing and development [32,33]. The greater exposure to radio in Tanzania may be linked back to the 1990s, when widespread radio distribution was led by large donors in the country [34]. In 2018, it was estimated that 81% of farmers in a rural area of Tanzania had access to a radio, compared to only 21.6% of farmers having access to a television [35]. Additionally, because of the gender-based divisions of work in Tanzania, the mother’s household duties often take her away from home, leaving the male at home with the ability to listen to the radio [35]. Even while at home, a mother’s workload may be too demanding to allow them time to listen to the radio. These findings imply that radio interventions may be more impactful on fathers in a country like Tanzania because of increased radio access.




4.3. Limitations


The findings from this study should be interpreted in the context of three prominent limitations. This study was cross-sectional, making it difficult to attribute effects on ECD behaviors to the specific intervention components. Controlling for age, education, and household wealth increases confidence in the observed relationships, but it is still possible that other factors influenced the observed association. Another limitation relates to the potential for self-reporting bias. Individuals may have answered in a certain way due to cultural norms or perceived expectations relating to respondents’ perceptions of what the researchers wanted to hear. There is no reason to believe that these biases would differ depending on the reported exposure to the various intervention components. Finally, there were more primary caregiver than male head of household respondents. It is not clear how this impacted the findings, but it is important to note the disparity. There were no statistical comparisons between primary caregivers and male heads of household.





5. Conclusions


A strength of this study was the presence of both mass media and an IPC component for the SBCC. The additional use of radio and TV spots resulted in a far greater population reach, since a relatively small proportion could participate in IPC intervention. These results also suggest that although IPC interventions are effective, populations with access to a radio or TV may also benefit from the inclusion of mass media campaigns in interventions. Overall, our study findings indicate that SBCC, inclusive of both mass media and IPC interventions, induced a positive impact by improving ECD behaviors in both mothers and fathers. These interventions have the potential to reduce stunting in resource-poor settings.







Author Contributions


E.B., M.M., E.A., L.K., R.S., B.T.C. and J.H.W. analyzed data; G.M., K.A.D., M.L., D.C. and S.T. oversaw ASTUTE program implementation and made significant contributions to writing; P.C.H. made significant contributions to writing and consulted on data analysis. All authors have read and agreed to the published version of the manuscript.




Funding


This project was funded in part with UK Aid from the British people (Grant PO 6803). Salary support for co-authors comes from UK Aid, IMA World Health, and Brigham Young University.




Institutional Review Board Statement


IRB approval was granted by Development Media International’s (DMI) internal IRB and Tanzania’s National Institute for Medical Research.




Informed Consent Statement


Participation was voluntary, and informed consent was collected before the survey began. Respondents were told that they could stop the survey at any time.




Data Availability Statement


Data can be made available upon request.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



UNICEF. Malnutrition. 2020. Available online: https://data.unicef.org/topic/nutrition/malnutrition/ (accessed on 19 December 2020).

	



Grantham-McGregor, S.; Cheung, Y.B.; Cueto, S.; Glewwe, P.; Richter, L.; Strupp, B.; International Child Development Steering Group. Developmental potential in the first 5 years for children in developing countries. Lancet 2007, 369, 60–70. [Google Scholar] [CrossRef]

	



World Health Organization. Stunting in a Nutshell. 2015. Available online: https://www.who.int/nutrition/healthygrowthproj_stunted_videos/en/ (accessed on 19 February 2021).

	



Dewey, K.G.; Begum, K. Long-term consequences of stunting in early life. Matern. Child Nutr. 2011, 7, 5–18. [Google Scholar] [CrossRef] [PubMed]

	



Perkins, J.M.; Kim, R.; Krishna, A.; McGovern, M.; Aguayo, V.M.; Subramanian, S. Understanding the association between stunting and child development in low- and middle-income countries: Next steps for research and intervention. Soc. Sci. Med. 2017, 193, 101–109. [Google Scholar] [CrossRef] [PubMed]

	



Walker, S.P.; Wachs, T.D.; Grantham-McGregor, S.; Black, M.M.; Nelson, C.A.; Huffman, S.L.; Baker-Henningham, H.; Chang, S.M.; Hamadani, J.D.; Lozoff, B.; et al. Inequality in early childhood: Risk and protective factors for early child development. Lancet 2011, 378, 1325–1338. [Google Scholar] [CrossRef]

	



Knueppel, D.; Demment, M.; Kaiser, L. Validation of the Household Food Insecurity Access Scale in rural Tanzania. Public Health Nutr. 2009, 13, 360–367. [Google Scholar] [CrossRef]

	



Morgan, R.; Ayiasi, R.M.; Barman, D.; Buzuzi, S.; Ssemugabo, C.; Ezumah, N.; George, A.S.; Hawkins, K.; Hao, X.; King, R.; et al. Gendered health systems: Evidence from low- and middle-income countries. Health Res. Policy Syst. 2018, 16, 1–12. [Google Scholar] [CrossRef]

	



Mahiti, G.R.; Mbekenga, C.K.; Kiwara, A.D.; Hurtig, A.-K.; Goicolea, I. Perceptions about the cultural practices of male partners during postpartum care in rural Tanzania: A qualitative study. Glob. Health Action 2017, 10, 1361184. [Google Scholar] [CrossRef]

	



Ochieng, J.; Afari-Sefa, V.; Lukumay, P.J.; Dubois, T. Determinants of dietary diversity and the potential role of men in improving household nutrition in Tanzania. PLoS ONE 2017, 12, e0189022. [Google Scholar] [CrossRef]

	



Victor, R.; Baines, S.K.; Agho, K.E.; Dibley, M.J. Factors associated with inappropriate complementary feeding practices among children aged 6–23 months in Tanzania. Matern. Child Nutr. 2012, 10, 545–561. [Google Scholar] [CrossRef]

	



Richter, L.M.; Daelmans, B.; Lombardi, J.; Heymann, J.; Boo, F.L.; Behrman, J.R.; Lu, C.; E Lucas, J.; Perez-Escamilla, R.; Dua, T.; et al. Investing in the foundation of sustainable development: Pathways to scale up for early childhood development. Lancet 2016, 389, 103–118. [Google Scholar] [CrossRef]

	



Weaver, I.C. Integrating early life experience, gene expression, brain development, and emergent phenotypes: Unraveling the thread of nature via nurture. Adv. Genet. 2014, 86, 277–307. [Google Scholar] [PubMed]

	



Walker, S.P.; Chang, S.M.; Powell, C.A.; Grantham-McGregor, S.M. Effects of early childhood psychosocial stimulation and nutritional supplementation on cognition and education in growth-stunted Jamaican children: Prospective cohort study. Lancet 2005, 366, 1804–1807. [Google Scholar] [CrossRef]

	



Walker, S.P.; Chang, S.M.; Powell, C.A.; Simonoff, E.; Grantham-McGregor, S.M. Early Childhood Stunting Is Associated with Poor Psychological Functioning in Late Adolescence and Effects Are Reduced by Psychosocial Stimulation. J. Nutr. 2007, 137, 2464–2469. [Google Scholar] [CrossRef] [PubMed]

	



Jeong, J.; McCoy, D.C.; Yousafzai, A.K.; Salhi, C.; Fink, G. Paternal Stimulation and Early Child Development in Low- and Middle-Income Countries. Pediatrics 2016, 138, e20161357. [Google Scholar] [CrossRef]

	



Hartinger, S.; Lanata, C.F.; Hattendorf, J.; Wolf, J.; Gil, A.I.; Obando, M.O.; Nóblega, M.; Verastegui, H.; Mäusezahl, D. Impact of a child stimulation intervention on early child development in rural Peru: A cluster randomised trial using a reciprocal control design. J. Epidemiol. Community Health 2016, 71, 217–224. [Google Scholar] [CrossRef]

	



Pitchik, H.O.; Fawzi, W.W.; McCoy, D.C.; Darling, A.M.; Abioye, A.I.; Tesha, F.; Smith, E.R.; Mugusi, F.; Sudfeld, C.R. Prenatal nutrition, stimulation, and exposure to punishment are associated with early child motor, cognitive, language, and socioemotional development in Dar es Salaam, Tanzania. Child Care Health Dev. 2018, 44, 841–849. [Google Scholar] [CrossRef]

	



Gamboa, E.; Broadbent, E.; Quintana, N.; Callaway, S.; Donoso, P.; Linehan, M.; Wibowo, L.; Santika, O.; West, J.H.; Hall, P.C.; et al. Interpersonal communication campaign promoting knowledge, attitude, intention, and consumption of iron folic acid tablets and iron rich foods among pregnant Indonesian women. Asia Pac. J. Clin. Nutr. 2020, 29, 545–551. [Google Scholar]

	



Starkweather, C.; Guarino, A.; Bennion, N.; Cottam, M.; McGhie, J.; Dearden, K.A.; Santika, O.; Jusril, H.; Hall, C.; Crookston, B.T.; et al. An interpersonal nutrition campaign and maternal knowledge and childhood feeding practices: A case study from mothers in rural Indonesia. Arch. Public Health 2020, 78, 1–6. [Google Scholar] [CrossRef]

	



Moffat, R.; Sayer, A.; Hawks, M.; DeCook, K.; Traub, M.; Linehan, M.; Dearden, K.; Rachmi, C.N.; West, J.; Crookston, B.; et al. Effect of a National Nutrition Communications Campaign on Stunting Awareness and Promotion of Exclusive Breastfeeding Behavior among Rural Indonesian Mothers. J. Matern. Child Health 2021, 6, 612–625. [Google Scholar] [CrossRef]

	



Hanson, C.; Allen, E.; Fullmer, M.; O’Brien, R.; Dearden, K.; Garn, J.; Rachmi, C.N.; Glenn, J.; West, J.; Crookston, B.; et al. A National Communication Campaign in Indonesia Is Associated with Improved WASH-Related Knowledge and Behaviors in Indonesian Mothers. Int. J. Environ. Res. Public Health 2020, 17, 3727. [Google Scholar] [CrossRef]

	



Hall, C.; Syafiq, A.; Crookston, B.; Bennett, C.; Hasan, M.R.; Linehan, M.; West, J.; Torres, S.; Dearden, K. Addressing Communications Campaign Development Challenges to Reduce Stunting in Indonesia. Health 2018, 10, 1764–1778. [Google Scholar] [CrossRef]

	



Moffat, R.; Sayer, A.; DeCook, K.; Cornia, A.; Linehan, M.; Torres, S.; Mulokozi, G.; Crookston, B.; Hall, C.; West, J. A National Communications Campaign to decrease childhood stunting in Tanzania: An analysis of the factors associated with exposure. BMC Public Health 2022, 22, 531. [Google Scholar] [CrossRef] [PubMed]

	



Briones, K. How Many Rooms Are There in Your House? 2017. Available online: https://www.younglives.org.uk/sites/www.younglives.org.uk/files/YL-TN43_0.pdf (accessed on 16 November 2020).

	



Wallander, J.L.; Bann, C.; Biasini, F.J.; Goudar, S.; Pasha, O.; Chomba, E.; McClure, E.; Carlo, W.A. Development of children at risk for adverse outcomes participating in early intervention in developing countries: A randomized controlled trial. J. Child Psychol. Psychiatry 2014, 55, 1251–1259. [Google Scholar] [CrossRef]

	



Draper, C.E.; Howard, S.J.; Rochat, T.J. Feasibility and acceptability of a home-based intervention to promote nurturing interactions and healthy behaviours in early childhood: The Amagugu Asakhula pilot study. Child Care Health Dev. 2019, 45, 823–831. [Google Scholar] [CrossRef] [PubMed]

	



Cooper, P.J.; Tomlinson, M.; Swartz, L.; Landman, M.; Molteno, C.; Stein, A.; McPherson, K.; Murray, L. Improving quality of mother-infant relationship and infant attachment in socioeconomically deprived community in South Africa: Randomised controlled trial. BMJ 2009, 338, b974. [Google Scholar] [CrossRef]

	



Stead, M.; Angus, K.; Langley, T.; Katikireddi, S.V.; Hinds, K.; Hilton, S.; Lewis, S.; Thomas, J.; Campbell, M.; Ben, Y.; et al. Mass media to communicate public health messages in six health topic areas: A systematic review and other reviews of the evidence. Public Health Res. 2019, 7, 1–206. [Google Scholar] [CrossRef]

	



Wakefield, M.A.; Loken, B.; Hornik, R.C. Use of mass media campaigns to change health behaviour. Lancet 2010, 376, 1261–1271. [Google Scholar] [CrossRef]

	



Noar, S. A 10-year retrospective of research in health mass media campaigns: Where do we go from here? J. Health Commun. 2006, 11, 21–42. [Google Scholar] [CrossRef]

	



Lewaks, A.; Rich, E.G.; Roman, N.V. The contribution of a South African intervention for fathers to child and family well-being: Recommendations for practitioners. J. Fam. Stud. 2018, 27, 79–92. [Google Scholar] [CrossRef]

	



Maluka, S.O.; Peneza, A.K. Perceptions on male involvement in pregnancy and childbirth in Masasi District, Tanzania: A qualitative study. Reprod. Health 2018, 15, 68. [Google Scholar] [CrossRef]

	



Spurk, C.; Dingerkus, F. The need and the opportunities for sustainability—The case of local radio stations in Tanzania. J. Media Bus. Stud. 2017, 14, 38–59. [Google Scholar] [CrossRef]

	



Mtega, W.P. The usage of radio and television as agricultural knowledge sources: The case of farmers in Morogoro region of Tanzania. Int. J. Educ. Dev. Using Inf. Commun. Technol. 2018, 14, 252–266. [Google Scholar]








[image: Table] 





Table 1. Participant Demographics.






Table 1. Participant Demographics.










	Parent
	Variable
	N (%)/Mean (SD)





	Female Primary Caregiver
	
	



	
	Age
	28.23 (7.08)



	
	Wealth
	0.36 (0.17)



	
	Education
	



	
	Less than primary
	1481 (29.64)



	
	Complete primary
	2841 (56.87)



	
	Some secondary or more
	674 (13.49)



	
	Sources of Income *
	



	
	Pension, NGO aid, or family member
	2759 (55.22)



	
	Outside employment
	166 (3.32)



	
	Self-employed
	2006 (40.15)



	
	No source of income
	65 (1.30)



	
	Marriage Status
	



	
	Never married
	286 (5.73)



	
	Married
	4340 (86.96)



	
	Widowed
	62 (1.24)



	
	Divorced
	15 (0.30)



	
	Separated
	288 (5.77)



	
	Number of children under five
	1.66 (0.80)



	
	Setting
	



	
	Rural
	4296 (85.99)



	
	Urban
	700 (14.01)



	
	Region
	



	
	Geita
	826 (16.53)



	
	Kagera
	1171 (23.44)



	
	Kigoma
	959 (19.20)



	
	Mwanza
	1312 (26.26)



	
	Shinyanga
	728 (14.57)



	Male Head of Household
	
	



	
	Age
	34.55 (8.49)



	
	Wealth
	0.36 (0.17)



	
	Education
	



	
	Less than primary
	529 (17.16)



	
	Completed primary
	1981 (64.28)



	
	Some secondary or more
	572 (18.56)



	
	Source of Income
	



	
	Pension, NGO aid, or family member
	58 (1.88)



	
	Outside employment
	320 (10.38)



	
	Self-employed
	2698 (87.54)



	
	No source of income
	6 (0.19)







* Categories are not mutually exclusive.
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Table 2. Participants Exposed to Radio, TV, and IPC Interventions.






Table 2. Participants Exposed to Radio, TV, and IPC Interventions.










	Parent
	Intervention
	N (%)





	Primary Caregiver
	
	



	
	Radio
	2822 (56.49)



	
	TV
	1175 (23.52)



	
	IPC
	980 (19.62)



	Head of Household
	
	



	
	Radio
	2014 (65.92)



	
	TV
	1154 (38.28)
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Table 3. Participants Reporting Practice of Key Early Childhood Development Behaviors.






Table 3. Participants Reporting Practice of Key Early Childhood Development Behaviors.










	Parent
	Key Indicators
	N (%)





	Primary Caregiver
	
	



	
	Talking
	



	
	No talking behaviors
	45 (0.90)



	
	One talking behavior
	82 (1.64)



	
	Two talking behaviors
	127 (2.54)



	
	Three talking behaviors
	1007 (20.16)



	
	All four talking behaviors
	3735 (74.76)



	
	Drawing
	1225 (24.53)



	
	Counting
	1926 (38.55)



	
	Naming
	3858 (77.22)



	
	Playing
	3751 (75.08)



	Head of Household
	
	



	
	Naming
	2335 (75.81)



	
	Playing
	2493 (80.92)
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Table 4. Regression Analysis for Primary Caregiver’s Exposure to Radio, TV, and IPC Intervention and Key Practice Indicators, n = 4996.






Table 4. Regression Analysis for Primary Caregiver’s Exposure to Radio, TV, and IPC Intervention and Key Practice Indicators, n = 4996.





	
Key Indicators

	
Radio

	
TV

	
IPC




	
Odds Ratio (CI)

	
p-Value

	
Odds Ratio (CI)

	
p-Value

	
Odds Ratio (CI)

	
p-Value






	
Talking

	
1.41 (1.23–1.61)

	
<0.0001 ***

	
1.3 (1.1–1.53)

	
0.002 **

	
1.66 (1.39–1.99)

	
<0.0001 ***




	
Drawing

	
1.06 (0.93–1.22)

	
0.385

	
1.35 (1.15–1.58)

	
0.000 **

	
1.68 (1.44–1.96)

	
<0.0001 ***




	
Counting

	
1.35 (1.2–1.52)

	
<0.0001 **

	
1.47 (1.27–1.69)

	
<0.0001 **

	
1.60 (1.39–1.85)

	
<0.0001 ***




	
Naming

	
1.35 (1.18–1.55)

	
<0.0001 **

	
1.26 (1.06–1.51)

	
0.009 **

	
1.36 (1.14–1.63)

	
0.001 **




	
Playing

	
1.19 (1.04–1.36)

	
0.011 *

	
1.08 (0.92–1.27)

	
0.358

	
1.24 (1.04–1.46)

	
0.014 *








Note: Each model controlled for mother’s age, mother’s level of education, and household wealth. * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 5. Regression Analysis for Male Heads of Household Exposure to Radio, TV, and IPC Intervention and Key Practice Indicators, n = 3082.






Table 5. Regression Analysis for Male Heads of Household Exposure to Radio, TV, and IPC Intervention and Key Practice Indicators, n = 3082.





	
Key Indicators

	
Radio

	
TV




	
Odds Ratio (CI)

	
p-Value

	
Odds Ratio (CI)

	
p-Value






	
Naming

	
1.42 (1.19–1.7)

	
<0.0001 ***

	
1.19 (0.99–1.42)

	
0.068




	
Playing

	
1.58 (1.31–1.92)

	
<0.0001 ***

	
1.2 (0.98–1.46)

	
0.075








Note: Each model controlled for father’s age, father’s level of education, and household wealth. *** p < 0.001.
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