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[bookmark: _Toc57813112]Definition of key concepts
	Concept
	Operational definition

	Food environment
	The collective physical, economic, policy and sociocultural surroundings, opportunities and conditions that influence people’s food choices and nutritional status. Adopted from Bulletin of the WHO, March 2015[footnoteRef:1]. [1:  Vandevijvere, S; Dominick, C; Devi, A; Swinburn, B. (2015). The healthy food environment policy index: findings of an expert panel in New Zealand. Bulletin of the World Health Organization 2015;93:294-302. doi: http://dx.doi.org/10.2471/BLT.14.145540. March, 2015.
] 



	Package of interventions 
	a set of defined  activities  developed during the study  that will facilitate government actions towards providing a  healthy food environment




[bookmark: _Toc57813113]Abstract
The rate of overweight and obesity has increased among children and adolescents in low- and middle-income countries (LMICs) over the past decade. This increase is largely driven by unhealthy diets resulting from unhealthy food environments. Available evidence shows that fiscal policies and regulatory measures to restrict unhealthy food environments yield substantial and cost-effective health gains in LMICs. However, there are significant challenges associated with the adoption and implementation of such policies. We aim to identify concrete context-relevant priority actions that promote a healthy food environment as a strategy to enhance healthy dietary patterns/practices and to facilitate knowledge translation pathways to prevent nutrition-related non-communicable diseases (NR-NCDs) in Kenya. This three-year project has four objectives that will be delivered through four interlinked work packages (WPs): i. to assess gaps, barriers and facilitators to developing and implementing public food policies and government actions (WP1); ii. To assess the frequency and nature of unhealthy food and beverage marketing to children, the power of promotions on television, in stores, and in and around schools (WP2); iii. To estimate the cost of inaction for selected NR-NCD policies (WP3); and iv. To assess the legal and administrative feasibility of adopting and implementing context-specific NR-NCD interventions (WP4). The findings of this project will provide concrete context-relevant priority actions that promote healthy food consumption patterns and practices and facilitate knowledge translation pathways to prevent NR-NCDs in Kenya. 
Total Budget: Ksh 42,283,500
Timeline: April 2020 – April 2022
Funder: International Development Research Center (IDRC)
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[bookmark: _Toc57813114]INTRODUCTION AND BACKGROUND	
Non-communicable diseases (NCDs), including nutrition related NCDs (NR-NCDs) account for about 63% of mortality globally; 80% of this is contributed by low- and middle-income countries (LMICs) [1]. In Kenya NCDs account for one third of adult deaths [2] with about 9% of the deaths occurring from diabetes and cardiovascular diseases [3]. Poor diet, which to a large extent is driven by unhealthy food environments, now generates more NCDs than physical inactivity, harmful use of alcohol and smoking combined [4]. Food environments are defined as the physical, economic, political and socio-cultural surroundings, opportunities and conditions that influence what people eat [5]. Urbanization and globalization of food production and marketing are two of the most important factors fueling the rise in prevalence of obesity in LMICs [6]. 
Food and non-alcoholic beverage marketing has been shown to influence food choices and therefore NR-NCDs [7-9]. Kelly et al [10] and Swinburn et al [11] for example, have argued that the monitoring of populations’ exposure to food and non-alcoholic beverage promotions, and the content of these promotions, is required to support appropriate and effective policy responses. The World Health Organization (WHO) Commission on Ending Childhood Obesity (ECHO) recommends reducing children’s exposure to and the power of marketing of unhealthy foods [12] ECHO states that “settings where children and adolescents gather (such as schools and sports facilities or events) and the screen-based offerings they watch or participate in, should be free of marketing of unhealthy food and sugar-sweetened beverages” [12]. Cecchini and colleagues showed that fiscal and regulatory measures for marketing or provision of nutrition information to children yield substantial and cost-effective health gains particularly in the prevention and control of NR-NCDs in LMICs [13].
Comprehensive actions by governments and the food industry are needed to achieve WHO global targets of halting the rise in obesity and type 2 diabetes and reduction of NCDs by 25% by 2025[14].  In addition, the WHO’s Global Action Plan for the prevention and control of NCDs (2013-2020) encourages member states to promote a healthy diet [14]. Although most countries in SSA, including Kenya, have national NCD prevention strategies that recognize NR-NCDs as a pressing health concern and call for policy interventions to promote healthy diets as a key strategy in the fight against NCDs, huge gaps exist between the development and implementation of concrete policies and evaluation of existing policies to improve diets and prevent NR-NCDs. A recent review of NCD prevention policies in five African countries, including Kenya, Cameroon, South Africa, Malawi and Nigeria revealed that there was inadequate attention given to addressing the WHO’s “best-buy” interventions for unhealthy diets [15]. Generally, there is global inattention to NCDs due in part to the absence of data needed to adequately define the extent of the problem and the actions to be taken to ameliorate the NCD burden [16]. The findings from this study will provide evidence on the existing policies and policy gaps in creating healthy food environments to prevent NR-NCDs, as well as estimating the economic burden of NR-NCDs arising from failure in implementing these policies and exploring the legal and political feasibility of implementing some of the interventions. This will inform government actions towards developing effective regulatory interventions for a healthier food environment to reduce NR-NCDs in Kenya.
[bookmark: _Toc57813115]PROBLEM STATEMENT
NCDs account for one-third of adult deaths in Kenya [2]. There is evidence of an increasing trend in the prevalence of NR-NCDs largely driven by obesity arising from unhealthy diets.  Demographic and Health Survey (DHS) data from 24 African countries  showed that the prevalence of urban overweight and obesity   has increased significantly between 1999 and 2015 (17). The prevalence of overweight and obesity among children and adolescents in LMICs, including Kenya, also increased from 8.1% to 12.9% among boys and from 8·4% to 13·4% among girls between 1980 and 2013 [18]. Urbanization and globalization of food production and marketing are two of the most important factors fueling the rise in the prevalence of obesity in LMICs [6], which is of great concern given that by 2030 more than 50% of Africa’s population will live in urban areas [19]. Comprehensive actions by governments and the food industry are needed to achieve WHO targets to halt the rise in obesity and diabetes and reduce NCDs by 25% by 2025 [14]. International consensus exists on the policy actions needed by governments to create healthy food environments to prevent obesity and NR-NCDs [5]. However, many countries in SSA, have not adopted such policy interventions (in particular fiscal and regulatory policies) to address the rising burden of NR-NCDs. For example, 87% of African countries do not have regulations on food labelling [20][20], and few countries in the SSA region have implemented statutory controls on marketing foods high in sugars to children [21]. While there are clear associations between unhealthy food environments and unhealthy diets and therefore ill health [22], there has been little action to curb the harm caused, especially in Africa. In Kenya, the breastmilk substitute (regulation and control) was enacted in Kenya, in 2012 but mainly focuses on the sale of breastmilk substitutes such infant formula and not on the sale of other unhealthy foods targeting older children. In addition, the level of adherence and implementation of this policy is not well monitored.
There is also lack of evidence on how NR-NCD interventions should be implemented, what evidence is needed to support their adoption and how international best practice can be translated to suit a specific country context. As such, this project aims to assess the extent and nature of marketing of unhealthy foods to children, the gaps, barriers and facilitators in developing and implementing NR-NCD policies as well as legal feasibility of policy interventions related to these priority areas and economic burden of NCD in Kenya.
[bookmark: _Toc57813116]REVIEW OF LITERATURE
NCDs, including NR-NCDs, are rapidly increasing and becoming a critical public health problem in Kenya. They account for about a third (27%) of all deaths, 55% of hospital deaths and half of all hospital admissions [23]. Overweight and obesity have also increased in both children and adult populations, with higher proportions observed among urban compared to rural dwellers, and among women compared to their male counterparts [24]. For instance, the prevalence of overweight and obesity increased from 25% in 2008 to 33% in 2014 among women and from 8% to 20% among adolescent girls over the same period [24].
Overconsumption of unhealthy diets for long periods of time is related to the onset of overweight, obesity and other NCD risks in SSA [25]. Poor dietary practices, including intake of foods with high sugar and fat have been documented among urban dwellers. Mbithe et al (2015) revealed high consumption of unhealthy foods among schoolchildren in Nairobi; 77% of whom consumed sugar sweetened beverages and 73%  consumed ‘junk’ food at least once in a week, while only 49% consumed fruits at least once a week [26]. The study also indicated that over 80% of children ate in front of the TV unsupervised by their parents. Other studies have documented high sugar consumption (about 50g per day) among children in SSA [27], which is a major diet-related risk factor for NCDs [28]. There is also a high level of marketing and advertising of unhealthy foods, such as energy-dense and processed foods, sweets and sugar sweetened beverages in Kenyan urban contexts [29, 30].
Food and non-alcoholic beverage marketing has been shown to influence food choices and therefore NR-NCDs [7-9]. With sales of sugary beverages and cheap ultra-processed foods reaching saturation in high-income settings, the focus of the food industry has increasingly shifted to emerging markets in the African continent, targeting the large youthful population [31]. Studies indicated that children greatly influence household food purchases by their parents [32]. By age five, children are ready to make their own parent-financed purchases and by age seven, they are in control. With this control comes power that represents three markets: the children, parents and the future market. Child-focused marketing techniques that create an emotional appeal of fun by using cartoon characters, toys, games and promotions have been shown to influence children’s attitudes towards less healthy products by creating a sense of brand loyalty, which increases consumption of selected products [33]. Regulations such as control of food television advertisement targeting children [34], taxation and removal of products from public institutions have been mainly implemented in high income countries to mitigate the marketing of confectionary and sugar sweetened beverages to children [35-37].
Recognizing the rising NCD burden in Kenya, one of the policy objectives in the Kenya Health Policy (2014 to 2030) is to halt and reverse the rising burden of NCDs, including NR-NCDs. The Kenya national NCDs prevention and control strategy, published in 2015 further highlights the need to formulate and strengthen legislation, policies and plans for the prevention and control of NCDs at both county and national governments and creation of an inventory of existing NCDs related policies and plans. The strategy further recommends the implementation of health-related legislation and regulations on unhealthy foods such as salt, saturated and trans fatty acids and refined sugar content of processed foods and the packaging, labelling and marketing of food products and beverages in order to promote healthy diets and lifestyle [16]. In Kenya, the breastmilk substitute act has been developed but mainly focuses on the sale of breastmilk substitutes such infant formula and not on the sale of other unhealthy foods targeting older children [38]. 

A recent NR-NCD landscape analysis in seven countries (Kenya, Tanzania, Uganda, Rwanda, Botswana, Zambia, Namibia) by Hofman et al. [39], showed that the content of existing policies generally acknowledges the health impact of NCDs and the need to take action. However, many policies do not contain specific actions or recommendations to address NR-NCDs. In addition, policy makers highlighted a need for local evidence with regards to risk factor exposure to enhance the evidence-base for potential regulatory action. Policy makers want evidence that is timely, easily understood, concise, and locally relevant. Information is lacking on unhealthy foods and beverages with regards to food consumption and their exposure to children through marketing and lobbying of industries. This study seeks to address this evidence gap by assessing the gaps, barriers and facilitators in developing and implementing NR-NCD policies, the extent and nature of marketing of unhealthy foods to children as well as legal feasibility of policy interventions related to these priority areas and costs associated with illnesses resulting from inaction in Kenya.
Food environment-specific research within the African region has only recently begun to produce evidence to influence policy. The International Network for Food and Obesity/NCDs Research, Monitoring and Action Support (INFORMAS) is a global network of public-interest organizations and researchers that aims to monitor, benchmark and support public and private sector policies and actions to create healthy food environments and reduce obesity, NR-NCDs and their related inequalities globally. INFORMAS framework enables benchmarking of food environments between countries, and monitoring of progress over time within countries. Through this monitoring and benchmarking, INFORMAS aims to strengthen the accountability systems to help reduce the burden of obesity, NR-NCDs and their related inequalities. To date, 49 countries (five from Africa including Kenya, Ethiopia, Ghana, Senegal and South Africa) are using at least one of the INFORMAS modules for food environment surveys [40]. In Kenya, the INFORMAS Healthy Food Environment Policy Index (Food EPI) tool was used to monitor and benchmark government policies and actions to improve the healthiness of food environments [11], whereby, over 80% indicators policy and actions to create a healthy environment were rated as ‘low’ or ‘very low’ implementation, compared to international benchmarks [41]. This study will focus on identifying the barriers and facilitators of developing and implementing policies on healthy food environments and prevention of NR-NCDs. The study will also use the INFORMAS tool on monitoring key aspects of food environments in relation to the nature and extent of unhealthy food marketing to children [42].
[bookmark: _Toc57813117]RESEARCH OBJECTIVES 
[bookmark: _Toc57813118]General Objective
The General objective of this project is to identify concrete context-relevant priority actions that promote healthy food consumption patterns and practices and facilitate knowledge translation pathways to prevent NR-NCDs in Kenya. 
[bookmark: _Toc57813119]Specific objectives
1. To identify barriers and facilitators to development and implementation of food environment related policies 
2. To assess the frequency and nature of unhealthy food and beverage marketing to children, the power of promotions (persuasive power of techniques used in promotional communications) on television, in stores, sports events and around schools in Kenya  
3. To estimate the economic burden of  selected NR-NCDs in Kenya
4. To use policy review (from objective 1), and legal and administrative feasibility assessments to inform the design of context-specific interventions for healthier food environments in Kenya, Tanzania and Uganda.
[bookmark: _Toc57813120]CONCEPTUAL FRAMEWORK AND OPERATIONALISATION
We chose a socio-ecological framework approach, adapted for the African context [43] from a model developed by Story et al 2008 (Figure 1) to examine the macro environment that drives food and beverage consumption. We chose this framework because it is adapted to the African context, and it goes beyond individual-level drivers to also explore the macro level drivers of food and beverages consumption. Individual-level approaches have limited success when they do not account for wider contextual factors [44, 45] that drive food choice in an individual’s macro- environments [46]. As such, this study will focus on food marketing as a macro level driver of dietary behavior, with specific attention to the nature and extent of marketing of unhealthy foods (e.g. foods high in added sugars/sugar sweetened beverages, salt, saturated fats, trans fatty acids) to children. We hypothesize that if there is a comprehensive action by governments to reduce the impact of promotion/ marketing of unhealthy foods to or for children across all media, this will result in unhealthy foods being marketed, bought and consumed.

[image: ]
Figure 1: Social ecological model of drivers of food consumption. (Adapted from story et al, 2008)

The proposed three-year project will be delivered through four interlinked work packages (WPs) as summarized in Figure 2.

WP 1:  Assessment, Barriers and Facilitators 

WP 2: Food Promotion
WP 3: Economic Burden of NR-NCDs

WP 4:  Political and legal feasibility of interventions


Legal and political feasibility analysis (Objective 4)

Cost Analysis   (Objective 3)

Assess the frequency and nature of unhealthy food marketing (Objective 2
Assess barriers and facilitators to policy formulation & Implementation (Objective 1)



		
 Project Coordination, Capacity Building, Knowledge Translation and Dissemination



Figure 2: Project implementation work packages 
[bookmark: _Toc57813121]RESEARCH QUESTIONS 
The research questions to be addressed in this study include:
i) What are the barriers and facilitators to development and implementation of NR-NCDs and food environment related policies in Kenya? 
ii) What is the frequency and nature of unhealthy food and beverage marketing to children on television, radio, in stores, and in schools environments in Kenya?
iii) What is the cost of illness due to selected NR-NCDs? 
iv) What is the political and legal feasibility of implementing interventions to curb unhealthy food consumption?
[bookmark: _Toc57813122]STUDY DESIGN AND SAMPLING STRATEGY
[bookmark: _Toc57813123]                                                  1. Study design and Population
This will be a cross-sectional study employing mixed methods: document/policy review, qualitative interviews and quantitative primary and secondary data analysis implemented across the four objectives and four work packages, as summarized in Table 1.
Table 1: Study objective, data collection and populations 
	
	Objective
	Data collection 
	Population 

	1
	Barriers and facilitators to development and implementation of policies (WP1)
	1. Qualitative data collection 
(Key Informant interviews)

	- Policy makers and decision makers; civil society representatives.

	2
	Frequency and nature of unhealthy food and beverage marketing to children including adolescents (WP2)
	1.  Quantitative data collection 
-  TV/Radio monitoring
- Food outlet mapping 




2. Qualitative data collection 

- Key informant, focus group discussions and in-depth interviews


	-  TV and radio station (recording)
- Shoppers in food stores and (parents with children)
- School environment mapping



- Policy and decision makers, media, children/adolescents, parents, store managers and other food service vendors, and sports event managers.

	4
	Economic burden of NR-NCDs (WP 3)
	1. Secondary data sources e.g. DHS, STEPs, published trials, protocols and guidelines for treatment, disease registries


2. Qualitative data collection 
(Key Informant interviews)

	-National databases, publications, 



-Interviews with service providers and managers.

- Interviews with policy makers and decision makers; civil society representatives.


	5
	Political and legal feasibility (WP 4)
	1. Desk review of policies/laws





3. Qualitative data collection 
(Key Informant interviews)

	- Databases accessed from legal information institutes, databases and paid-for databases such as LexisNexis and Westlaw, 


- Policy makers and decision makers; civil society representatives.



[bookmark: _Toc57813124]Work Package 1 (Objective 1):  barriers and facilitators to development and implementation of healthy food environment and NR-NCD policies in Kenya

This work package aims to assess barriers and facilitators in the development and implementation of policies to create a healthy food environment as a strategy for prevention and control of NR-NCDs. It builds on previous research conducted by APHRC, which used the INFORMAS Food-EPI module [11] to assess the progress that the Kenyan government has made towards creating and improving food environments and implementing obesity and NR-NCD prevention policies and actions compared to international best practice [41]. In this study we will conduct qualitative key informant interviews with policy and decision makers, and key stakeholders involved in the development and implementation of food environment and NR-NCD related policies at national level to understand (i) the barriers and facilitators in developing and implementing policies to create a healthy food environment  and prevent NR-NCDs in Kenya, (ii) the need and value of economic evidence in the development of such policies and (iii) political and administrative feasibility of adopting the priority interventions for prevention of NR-NCDs. The information obtained from WP 1, will subsequently be used to inform activities in work package 3 (costing analysis) and 4 (Legal and political feasibility assessment).
a) Sampling design 	
Purposive and snowball sampling techniques will be used to identify eligible participants for the key informant interviews. Relevant government departments and agencies that have responsibilities related to development and implementation of policies on nutrition, the food environment and NR-NCDs will be purposively identified. This will include the government departments, civil societies and representatives of relevant organizations in the wider food system in Kenya. Purposive and snowball sampling will then be used to select the key people (policy & decision makers) in each of the departments who best understand the issues of interest to this study) to be interviewed.
The initial sample will commence with 1) Government agencies with responsibilities related to policies on nutrition/food environment, and NR-NCDs: Finance, Industry/Commerce, Trade, Health, Agriculture; 2) Food industries and manufacturers; 3) Civil Society actors relevant to health and/or food; 4) Journalists; 5) the media. 
Recruitment of interviewees will be through formal approaches to the heads of relevant agencies. Once approval is obtained, we will contact relevant departments for identification of the individuals who best understand the issues of interest to this study either by their positions (senior/intermediate) or period worked in the department; and subsequently request for interviews. At the end of each interview, we will ask interviewees to identify further relevant interviewees. 
b) Sample size 
Approximately 10 key informant interviews will be conducted with key policy and decision makers relating to NR- NCDs as well as the food environment in Kenya. We anticipate that this number of experts from the various government departments and the wider food systems’ stakeholders, will adequately present the issues relevant to policies and actions on nutrition, creating a healthy food environment and NR-NCDs in Kenya. However, there will be flexibility to accommodate emerging issues that may need additional follow-up interviews, hence the final sample size will be based on saturation of the ideas from the interviews. 

c) Data Collection 
Interviewer administered qualitative interviews will be conducted using open ended interview guides (Appendix 1a), developed mainly from the research objectives and questions. The interviews will be conducted with key policy and decision makers in the development and implementation of policies on creating a healthy food environment and NR-NCDs. The interviews will include questions on their experiences, successes and challenges in developing and implementing policies on healthy food environments and NR-NCDs. We will also explore their perceptions about the importance of cost information needed for decision-making, and the need and value of economic evidence to support them in making decisions, as well as the political and administrative feasibility of adopting the priority interventions for prevention of NR-NCDs. This knowledge will also feed into WP3 and 4 and inform the cost-of-illness model development and political and administrative feasibility of adopting the priority interventions for prevention and control of NCDs.
[bookmark: _Toc57813125]Work Package 2 (Objectives 2): Frequency and nature of unhealthy food and beverage marketing to children 

In this WP, we aim to assess the frequency and nature of marketing of unhealthy foods and non-alcoholic beverages to children, and the persuasive power of techniques used in promotional communication in Kenya. The INFORMAS module of assessing the food promotion to children will be used [47-50] to assess the frequency and nature of marketing of unhealthy foods and non-alcoholic beverages to children. We will also draw lessons from the application of the INFORMAS module and adapt the tools for assessing the food promotion to children used in a low-middle income African context, in Ghana [51]. The methodology entails collection and analysis of advertising, publicity and sales promotions of food to children through;
i. Television (TV) and radio, 
ii. Outdoor advertising within the school environment (around Schools and during  school sports events) 
iii. Indoor advertising in food outlets/stores. 
Additional qualitative interviews will be conducted with various stakeholders (children and parents, policy makers, school authorities, media houses, store managers and food service vendors, and sports event managers), to further examine their perspectives on food promotion to children and identify potential facilitators of and barriers to implementing or receiving potential NCDs prevention interventions. The findings will then be compared to existing national policies and other relevant international benchmarks on food promotion to children. 
[bookmark: _Toc57813126]i) Television and radio monitoring (Nationwide)
This will involve monitoring of advertisement, publicity and sales promotions of food to children via TV and radio, based on the INFORMAS protocol on food marketing to children (Television) [48].
a) Sampling design 
TV and Radio to be monitored will be sampled in three  stages including i) selection of the TV and radio channels to monitor, ii) the calendar period (duration) of the monitoring (months, days, hours) and iii)  days of the week to record.
First, purposive sampling will be used to select TV channels to be recorded. In the past years, Kenya has completely transitioned from analogue to digital television type with both free to air and paid for TV channels. According to the communication authority of Kenya (CAK)’s report (2019 -2020), the free to Air TV is the most popular form of television, enjoying a 95% popularity in Kenya [52]. As such only the free to air TV channels that broadcast advertisements will be included. Paid for TV channels and those that do not broadcast advertisements will be excluded.
After the identification of the free to air TV channels and Radio that broadcast advertisements, the most popular television and radio channels will then be selected for monitoring, based on their levels of popularity with children aged <12, <16 or <18 years during peak viewing times. Popularity will be assessed based on the updated local ratings data obtained from TV and radio audience measurement institutions such as GeoPoll [53], the CAK. For instance, KARF report of 2020 rated Citizen and KTN televisions as the most preferred channels, with children 15 to 17 years as the age group that watched most TV [52]. However, this may change with time, and therefore the prevailing TV and Radio ratings at the time of data collection will be used. Where local ratings data are not available, we will consult with experts in the media industry in Kenya.

Second, based on the recommendation for recording over at least a 3 month period [48], random sampling will be used to select three consecutive months for recording. In a typical school (primary and secondary) calendar in Kenya, school term runs from January to March, May to July and September to mid-November, with April, August and December as vacation Months. The selection of the recording month will ensure inclusion of both school term months and a vacation month in order to capture any variations in food advertisement or promotion during school days and vacations
 The data collection period shall exclude national holidays and special events, to ensure that data represents typical broadcasting.

Thirdly, stratified sampling design will be applied to select the days for recording, with weekdays and weekend days comprising the two strata. The INFORMAS protocol recommends at least four week days and four weekends as optimal for recording [48]. Thus, the random sampling will be used to select four week days and four weekend days in each of the three months selected for recording. Each channel will be recorded for 18 hours a day, from 0600hrs to 2400hrs (midnight), which entail the peak viewing times for children. 

b)  Sample size
Given that the focus of the monitoring is children/adolescents, TV and radio channels will be chosen based on their levels of popularity with children aged <12, <16 or <18 years during peak viewing times. At minimum, the top three most popular television and radio channels respectively will be included for monitoring. Monitoring will be conducted on at least four week days and four weekends over a three month period, hence a total of twelve week days and twelve weekend days. These number of channels, days of monitoring and duration of monitoring have been documented as optimal to assess the nature and frequency of advertisement and promotion of foods to children [48].

c) Data collection 
Data will be collected by recording live television and radio programs on the sampled days, directly onto external hard drives, from 6.00am in the morning to 12.00midnight. This approach is less costly and will potentially result in a richer and more applicable data set compared to purchasing commercial media data [32]. The recordings will then be coded to derive primary indicators relating to levels of advertising and those relating to the persuasive power of the advertisements and the types of foods advertised using a pre-designed code sheet (Appendix 2b).
[bookmark: _Toc57813127]ii) Outdoor advertising (around schools and sports events) 
This will involve the monitoring of outdoor advertising around child-serving institutions (schools) to establish the level and nature of unhealthy food and non-alcoholic beverage advertising and provisioning within the surrounding area. This will be conducted in 3 counties, namely Nairobi, Baringo and Mombasa, applying the INFORMAS module on food promotion (outdoor advertising in school zones) [49] and food retail module [47].

a) Sampling design 
A multistage sampling approach will be employed. At the first stage, purposive sampling was applied in the selection of the three counties, Nairobi, representing an urban and major capital city, Nairobi representing a metropolitan city, Mombasa, a coastal tourist city and Baringo, a rural setting and all the three counties are in different geo-political areas. Inclusion of these three counties ensures that we capture any variations in outdoor advertising and marketing of unhealthy food to children in different geographical and social contexts. 
In the second stage, Nairobi and Mombasa Counties will be stratified further into urban formal and informal settlements according to deprivation levels and socio-economic differences defined by the county government and one area (sub-county) will be selected from each of these strata, while in Baringo County, one rural sub county will be randomly selected from a list of all rural sub-counties in Baringo.
In the third stage, a random sample of schools will be drawn from each area selected in stage 2. The schools will further be stratified by type of school (public and private, primary and secondary). The number of schools selected in each location will be proportionate to the size of the area (in terms of the total number of schools in the area).
This selection of different sub counties/ strata within the three counties will capture the range of schools by deprivation levels and socio-economic differences to show the variations in advertisements in each of these contexts. 

In order to undertake this process of sampling, we will approach the counties, sub-counties and the ministry of education to provide the list of schools with the level of detailed information needed for sampling.  
b) Sample size
We estimate approximately 149 schools per county to be sampled based on prevalence of 23% unhealthy advertising in Nairobi low income settings [29], a 10% higher or lower unhealthy food advertising around schools depending on location, a power of 80% and a margin of error of 0.05. Considering the three counties, yields a total sample of 447 (≃ 450) schools.

c) Data collection 
Food advertisements around the schools
Outdoor advertisements and food outlets surrounding primary and secondary schools (both private and public) will be observed and recorded manually, using geo-positioning systems to estimate the rate of healthy and unhealthy food advertising within the school and around the school premises, at a distance 250 meters  along all the roads connecting to the school entrances and exits. This distance has been chosen to define the school food environment because it provides a general measure of the area students can access on foot during a short break of 15 to 30 minutes. Data collectors will walk along and scan each road within the established perimeters around the sampled schools to identify, take coordinates and photographs of food advertisements and outlets within and around the schools.  Advertisements that will be captured during data collection are those with signs or branded information and pictures or logos for food or non-alcoholic beverage products or companies. The adverts captured will then be coded using a predesigned checklist (Appendix 2c),  for relevant data/ formation such as distance of food/drink advertisement from school, size of advertisement: small, medium, large; Setting of the advertisement e.g. food shop; road (ads seen along roads, hung/posted on utility posts, banners in the street, and on the wall along streets); Type of advertisement: e.g. Billboard, Poster or banner, Free-standing sign etc. and type of food advertised. 

Advertisements during school sports events and sponsorship of school sports will be assessed during the sports season for schools, according to the school calendar. Data collectors will be deployed to gather specific information regarding advertisements and sponsorships, through observation, Geo recording of the advertisements and interviews with sports event organizers and pupils attending the sports events.

Food outlets around the schools
During the outdoor advertising assessment, we will conduct a census of all food provision and food retail outlets within the immediate school compound - using a road network distance of 250m from the entrance/ exit of the school. All outlets including formal and informal, self-service and assisted, permanent and temporary will be included. Information on the outlet location will be captured using geo-positioning systems and a picture of the outlet including the foods provided taken. Thereafter, relevant information on the outlet including the type of the outlet, distance from the school and type of foods sold will be coded in a predesigned checklist (Appendix 2d). In addition, the foods provided in the outlets will be categorized using the NOVA classification of food healthiness/ healthiness [54] and the food-based approach (core, non-core, and miscellaneous) developed by INFORMAS [49]. 
[bookmark: _Toc57813128]iii) Marketing in stores 
This will focus on systematically collecting and analyzing product (food) availability and the product placement of unhealthy and healthy foods within food outlets, specifically the medium and large sized supermarkets / grocery stores in the same counties and sub counties/ neighborhoods selected for the outdoor advertisement. Data collection will be based on the INFORMAS module on food in retail (food availability) module [47].
a) Sampling strategy
Purposive sampling will be used to select the major supermarkets or grocery stores selling foods and non-alcoholic drinks in the selected sub-counties. The major supermarkets or food outlets will be identified through local or international market research reports such as Euromonitor International. Where such information is unavailable, a rapid assessment will be conducted to identify the major food outlets in the study area after which purposive sampling will be applied to select the most popular outlets for inclusion in the survey.  

b) Sample size
To implement this, the main supermarkets will be identified through a local market research reports or rapid assessment of the main supermarkets in the selected sub counties/ neighborhoods. All the main supermarkets identified will be included in the survey.

c) Data collection 
The research team will visit the selected food stores and record the promotional and marketing techniques in the stores. All advertising/food promotion will be recorded, including the presence of promotional characters, premium offers and/or nutrition and health claims. Indicators such as frequency of overall food products with promotions on packaging; frequency of unhealthy food ads vs. healthy food products with promotions on packaging; Frequency of products within different food groups with promotions on packaging; and types of promotions present on packaging of various foods in Kenya will be observed and recorded using a pre-designed checklist (Appendix 2e) calculated. 
 
On the day that the supermarket/in-store promotional activities will be observed, the research team will administer a short exit survey (Appendix 2a) to eligible adults visiting the food outlet. Shoppers will be eligible if they are parents/guardians with a child aged 6-17years and have bought at least a food/beverage product from the supermarket. A consecutive sample of 10 interviews per supermarket will be conducted. This short survey will assess their overall shopping experience in the store, their shopping basket, as well as promotional activities they encountered at the supermarket. In addition, relevant questions from Green and Glanz [55] perceived nutrition environment measures survey will be asked (Appendix 2 a).
[bookmark: _Toc57813129]iv) Qualitative interviews 
Qualitative interviews will be conducted through key informant interviews with stakeholders representing policy makers, school authorities, media houses, store managers other food service vendors, and sports event managers) to examine their perspectives on food promotion, to identify potential facilitators of and barriers to implementing or receiving potential NCDs prevention interventions. Focus group discussions with children and in-depth interviews with parents will also be conducted to explore their perceptions on food promotion and advertisement. 

a) Sampling design 
For the key informant interviews with policy and decision makers, purposive and snowball sampling will then be used to select the key people (policy & decision makers) in each of the departments who best understand the issues of interest to this study, to be interviewed.
Purposive sampling will be used to select parents and children to participate in the in-depth interviews and focus group discussions respectively. Participant characteristics on gender, location (urban/rural) SEC status (informal and formal settings), and type of school (public/private) will be considered during sampling and participant selection to ensure representation and collection of information from a wide variety of participants and perspectives.

b) Samples size
An estimated 15 key informant interviews will be conducted with various stakeholders representing policy makers, school authorities, media houses, store managers, other food service vendors, and sports event managers.
For children in schools, three focus group discussions with six to eight participants each will be conducted in each sub county/neighborhood, one male-only, one female-only and a mixed group; and hence an estimated 90 participants / children).
Similarly, In-depth interviews with parents representing at least 2 to 3 parents with children schools in the sub-counties/ neighborhoods selected, and hence an estimated 15 parents. Gender representation will be considered while selecting the parents to participate in the interviews in each school.

c) Data Collection methods 
The interviews will be conducted using semi-structured interview question guides (Appendix 1b,1c,1d), based on study objectives and research questions and existing literature [56, 57]. The qualitative interviews will be conducted by trained field interviewers using English or Swahili language depending on the participants’ preference. The interviews will be audio-recorded and transcribed verbatim to ensure completeness. Each interview will be conducted by a moderator assisted by a note-taker who will take notes and manage audio recording during the interview and also ensure that the COVID-19 prevention measures are adhered to during the interview sessions, in cases of face to face interviews.
[bookmark: _Toc57813130]Work Package 3 (Objective 3): The economic burden of NR-NCDs 

This work package aims to generate robust and locally relevant evidence to support the adoption of fiscal and regulatory interventions, which can promote healthy diets. It will estimate the economic burden of a selected NR-NCD in Kenya, by applying a cost-of-illness (COI) approach. COI studies play an important role in health economics as decision-making tools. It helps in establishing priorities and effective allocation of resources in health care and research. There is no standard method of COI studies, the appropriateness of the different approaches depend on the disease or risk factor under investigation and the study question. To make use of a COI study, it is important to understand its value in the policy making space, for which policy makers become an important source of information. The appropriateness of different approaches depends on the requirements of the intended decision maker. Therefore, we will first identify what value drives the investment in NR-NCDs in Kenya, for example maximizing health or broader societal welfare. Different values influence the type of data that gets in the cost-of-illness model. For instance a study applying a healthcare perspective will consider healthcare costs. In case of an even narrower, payer perspective, costs might only relate to implementation of an intervention. By contrast, when applying a broader societal perspective, costs may fall outside of the healthcare sector and consider productivity losses. 
The identification of the economic costs that can be associated with the selected NR-NCD will begin by defining the scope and perspective of the evaluation question through the key informant interviews conducted in WP 1. 
Thereafter, the costing study will follow five key methodological steps: 
1. Case definition
2. Identify cost-generating components
3. Convert resource utilization into unit costs
4. Attribute a monetary value to cost components
5. Aggregate across relevant population cohort
a) Data Collection methods 
The Primary data collection (qualitative interviews) in work package 3 will be embedded in work package 1 and will follow the same procedures (samples size, sampling strategy and data collection) as described in WP 1. 
Firstly, primary qualitative data; in which researchers will consult with key stakeholders in order to define the appropriate scope and perspective of the study methodology in Kenya. The primary data collection for this step will leverage the key informant interviews of WP1, to obtain information on the followings:
a) Respondents’ experience with using cost evidence when making policy decision
b) Respondents’ perceived value of cost information in decision making
c) Role of cost evidence in respondents’ decision making
d) Cost information needs to support their decision making (specific NR-NCD; perspective of costing: health system/societal; type of costing: direct/indirect)
Information from these interviews will assist in choosing the methods/approaches to use in the cost-of-illness model. 
Secondly, Secondary data analysis will be conducted to populate the cost-of-illness model. Table 2 outlines potential data categories and parameters required for the study. Data collection will depend on data availability.
Table 2 Data requirements and sources
	Data category
	Parameter
	Sources

	Scope
	Selected NR-NCD (hypertension/diabetes/obesity)
Perspective of the costing (patient, employer, healthy system, societal)
Type of costing method (direct healthcare, direct non-healthcare, indirect)
	WP1 Interviews

	Population estimates
	Population (15+) (n)
	Secondary sources:
Open access published studies e.g. trials, observational studies; systematic reviews and meta-analysis. Protocols and guidelines indicating standard treatment of the selected NR-NDC. Additional data will be collected by searching statistical databases and national survey reports. If necessary, researchers will contact disease registries and individual researchers in the field. 

	Epidemiology parameters
	Disease burden
Prevalence of risk factors
Medicine and technology need and usage
Hospitalization
Outpatient visits
	

	Treatment coverage
	Screened, diagnosed, treated, controlled cases
	

	
	Private/public sector divide
	

	Direct medical costs
	Medication
	

	
	Examinations and investigations
	

	
	Health workers wages
	

	Direct non-medical costs
	Transportation cost, cost of making changes to diet
	

	Indirect costs
	Time spent with seeking care, caregiver’s time, absenteeism, presentism
	



[bookmark: _Toc57813131]Work Package 4 (Objective 4). Political and legal feasibility of interventions

Work package 4 aims to develop context-specific regulatory interventions to promote healthy diets that align with and leverage the political and regulatory environment in Kenya. The specific and priority interventions to focus on will be identified through the qualitative interviews with the policy/decision makers (in WP 1). Subsequently, a two stage legal feasibility assessments will be undertaken based on the methodology by Pomeranz [58, 59].
First stage will involve a desk-based review of policies related to priority interventions as well as literature reviews on the priority interventions. This review will be used to establish potential evidence-based routes to implement priority interventions. We will also review and describe the existing legal and institutional framework relevant to the priority interventions, based on searches of websites for policy documents and public statements. This will include identification of relevant government sectors, industries and civil society organizations. 
We will identify relevant policy documents via: Websites of the government organizations and institutions and legal information institute website operating in the country; snowballing: relevant guidelines, strategies, policies, and action plans; and direct requests to Ministries.
The second stage will involve an analysis of the qualitative interviews with key policy and decision makers in Kenya conducted under WP 1, focusing on the process for adoption of these interventions and the administrative feasibility of their implementation.
a) Data Collection methods 
Data collection for stage 1 of this work package will consist primarily of desktop research on existing policies across different countries and a literature review. This will entail a 5 step legal feasibility assessment, implemented in 3 main stages:
Step 1:  Review of potential formulations
Step 2: Identification of evidence-based formulations for evaluation
Step 3:  Legal feasibility evaluation of mechanisms
Step 4: Development of feasible formulations of intervention
Step 5. Political process analysis
Stage 1: A review will be conducted to establish potential evidence-based routes to implement priority interventions derived from WP1. The focus of the systematic reviews will be the priority interventions on restrictions on marketing to children and food labelling which have been identified as priority areas by policy makers in Kenya, through an assessment conducted by Global RECAP project [60, 61]. It will involve a review of local laws relating to these priority interventions (i.e. existing marketing and labelling laws within the countries) as well as laws used in other countries to adopt and implement similar interventions (e.g. the Chilean marketing and labelling laws). This will provide a breadth of different options for implementations which will then be evaluated in stage 2. 
The legal documents to be reviewed in this stage, will be drawn from a number of databases. Domestic constitutions will be drawn from the Constitute Project. Local laws will be accessed using domestic legal information institutes (LII) databases and paid-for databases such as LexisNexis and Westlaw. Laws in languages other than English will be translated by locally-trained lawyers. Information regarding trade agreements and laws will be obtained from international organizations through either their official websites or requests to local Ministries of International Affairs. Information related to the process will be taken from Parliamentary guidelines and rules, as well as law-making provisions within the domestic constitutions and relevant laws. 
Stage 2: This will involve a legal feasibility evaluation utilizing innovative context-specific legal feasibility (FELIP) framework (Figure 3) developed by PRICELESS to structure consideration of the legal issues relevant Figure 3: the FELIP Framework for legal feasibility assessment



to implementation of the priority interventions identified in stage 1. We will identify two potential formulations.
Analysis of these components of the legal system will then be used to select, test and improve the structure of the interventions in a way that takes advantage of the existing legal framework in the country and mitigates potential hurdles or barriers to adoption.
Stage 3 will entail an analysis of the key stakeholder interviews to supplement the analysis in stage two. The analysis will use the qualitative interviews with policy and decision makers conducted under WP 1 and focus on the process for adoption of the interventions, the policy and law-making process to ascertain potential buy-in from key stakeholders. These analysis will enrich our understanding of the law-making process from a political perspective as well as the political context surrounding the interventions.
The Primary data collection (qualitative interviews) in work package 4 will be embedded in work package 1 and will follow the same procedures (samples size, sampling strategy and data collection) as described in WP 1.

[bookmark: _Toc57813132]2. Training of interviewers and piloting 
Data will be collected by qualified and trained data collectors in line with APHRC’s training requirement. Qualitative data collection will be undertaken by trained field interviewers with college or higher level of education (preferably in nutrition or health related fields) and with previous experience in qualitative data collection in an urban setting. Quantitative data will be collected by carefully trained field workers with experience in quantitative data collection. All field workers will be expected to be fluent in both English and Swahili, with a preference given to interviewers residing in or near the study area. After recruitment, research experts on the different methods of research as detailed above from within the team will conduct a week-long training of field interviewers on ethics for research with human participants, data collection procedures, ensuring good quality data, and reporting. Consistent check-ins with the interviewers will be used as an approach to ensure high quality data are captured. 
[bookmark: _Toc57813133]3. Management of data quality during field work
To ensure that high quality quantitative data are collected, validation rules, constraints or checks (skips) in the questionnaire will be embedded within the data collection electronic software during programming of the tool. This will allow the interviewers to quickly notice missing data and implausible or out of range values. The data collection program will also be tested severally prior to data collection. Regular spot checks by the project team with field interviewers, and an automated routine check on data completeness and discrepancies will also be implemented to enhance data quality. Interviewers will be responsible for following-up on any inconsistencies or errors in the data with their participants as/when needed. 
To ensure that high quality qualitative interviews are conducted, the research team will sit-in on a select number of interviews and regularly review the data collected for quality. Regular debriefing sessions with the interviewers will also ensure that emerging ideas are followed-up on in subsequent interviews. In addition, transcripts will undergo data verification by checking them to confirm accuracy against the original audio-recordings. 
An INFORMAS expert will provide training on food promotion data collection processes to ensure that the data collected during the study meets high standards. 

[bookmark: _Toc57813134]4.  Ethical and community considerations
The research team consists of individuals with rich experience (both technical and context) necessary for the ethical implementation of the project. The study will thus be conducted in compliance with international and local ethics guidelines. Overall, participation in this research project is a low risk activity as this will mainly involve participants providing information about their demographic data and their views on policy aspects. We will seek ethical approval from the AMREF ethics and scientific review committee and a research permit from national commission for science and technology and innovation (NACOSTI). Further, all investigators and enumerators will be required to have a certificate in research ethics and experienced enumerators will be identified and receive mandatory training on research ethics. 
All participants will receive an information sheet and a clear verbal explanation of the different steps of the research process prior to signing consent or assent forms (Appendix 3, 4, 5, 6). The study sample will comprise of adolescents 12 to 19 years. The inclusion of adolescents is important in understanding their perceptions on food advertisement, promotion and marketing and its influence on dietary practices. Written informed consent will be obtained from adult legal guardians of those 12-17 years, through online or phone calls, parent’s meetings in schools. An assent will thereafter be sought from participants 12 to 17 years of age. Interviewers will inform participants from the very start that participation in the study is voluntary, and that they may choose to withdraw from the study or decline to respond to any question that they are not comfortable answering at any time and for whatever reasons without fear of repercussions. The participants 12 to 17 years will also be notified of their rights to decline to the interviews even if parental consent is provided by their parents. Any individual who does not want to participate will not be recruited. Participants will also be notified that their identifying information will be kept confidential. Precautions will be taken to eliminate risks to breach of confidentiality by using unique identifiers for study participants instead of names and use of password protected computers during data collection. The data provided by respondents will be used for research purposes only and will not be presented in any way that may allow the identification of the respondents or facilities.  
In the case of photography of the adverts, participants taking the photographs will be trained on the idea of a ‘No Faces or identification details’ protocol, such that participants are aware not to reveal people’s identities or identification information of the specific premises or structures when taking photos. When they do, they will ensure that those captured have given consent for their photographs to be taken. Consent will also be sought from the participants, to use the photos taken for purposes of the research.
We will take into consideration safety of the study team and participants in relation to Covid-19 risk by following the measures put in place by the Kenyan government. Project specific measures instituted include; virtual project and update meetings, virtual project launch with stakeholders, virtual capacity building workshops with researchers, stakeholder meetings by email, phone, zoom. In addition, in the case of face to face data collection, the following data collection measures in the context of the COVID-19 pandemic will be applied, based on the country’s infection rates and guidelines:
· KIIs with stakeholders at national, county and sub-county levels will be conducted virtually through phone or online meeting apps.
· In-depth interviews with parents will be conducted on phone or using online applications. Where this is not feasible, face-to-face interviews will be conducted, in open spaces available within the school compound or in spacious and well ventilated rooms, in order to adhere to social distancing guidelines (at least 1.5 m between the respondent and the interviewer). APHRC will provide hand sanitizers and face masks to all participants and data collectors during face-to-face interviewers. Before face-to-face interviews, data collectors will screen themselves and respondents for fever using infrared thermometers. The interviewer will be cancelled if either of the parties has fever (temperature exceeding 37.4 0c).
· FGDs with school children will be conducted face-to-face, with a maximum of 6 participants. These will also be conducted in open spaces within the school compound, or in spacious and well ventilated rooms in order to adhere to social distancing guidelines (1.5 m between all the participants and data collection team members). APHRC will provide hand sanitizers and face masks to all participants and data collectors during FGDs. Data collectors will screen all participants for fever using infrared thermometers and those with fever will not be allowed to join the meetings. Data collectors will also screen themselves for fever and those with fever will not proceed with field work. Distance markers and Ministry of health physical distance requirement statements (1.5 m) will be printed and posted in the interview rooms.
There will be no direct compensation to respondents for participating in the survey, however, we will explain the importance of their participation in informing policy and interventions that would benefit their community and the general population. Participants will be reimbursed for any expenses incurred in participating in the research such as transport and time. During longer meetings, meals/snacks will be provided. 
[bookmark: _Toc57813135]DATA PROCESSING AND ANALYSIS
All project data will be stored in computers or laptops that are password protected. Non-anonymized data will be stored on a secure, password protected folders made accessible only to the core research team. Data anonymization and documentation will be done before being made available to other project staff, ensuring the confidentiality of data following collection. 
Work Package 1: Barriers and facilitators to development and implementation of healthy food environment and NR-NCD policies in Kenya
Qualitative interviews will be transcribed verbatim and coded by two research team members using NVivo, applying inductive approaches, thematic analysis on the barriers and facilitators of developing and implementing policies to create a healthy food environment and prevent NR-NCDs. To maintain confidentiality, all names will be reported as pseudonyms and identifying details removed. However, for qualitative narrative reports where quotations are used, sex of participants or discussant may be indicated to improve appreciation of quotations/contexts.
Work package 2: Frequency and nature of unhealthy food and beverage marketing to children 
Food advertisement and promotion

Advertising, publicity and sales promotions of food to children via Television, and outdoor and indoor advertising within school zones will be analyzed strictly as per INFORMAS’ protocols [10]. For each school, two kinds of data will be generated: one related to the food outlets and advertisements observed, and the foods items provided/sold.  Density of outlets and advertisements will be calculated per 100m2, to enable standardized comparisons within the 250m road network distance. 
[bookmark: _heading=h.147n2zr]The content of promotions recorded (by each hour across day; peak viewing or listening times; non-peak viewing or listening times; regulated children’s hours (am and pm); popular children’s programs) will be analyzed in relation to: Mean rate of promotional characters food vs non-food per channel per hour; mean rate of promotional characters (food vs non-food; unhealthy vs healthy food); mean rate of premiums (food vs non-food; unhealthy vs healthy food); proportion of nutrition and health claims that are for ‘unhealthy’ vs ‘healthy’ food); and proportion of food advertisements by major food categories. Frequencies of healthy food/beverage availability will be generated and compared by school level (primary or secondary), Sub County/strata (Rural vs urban, capital city Vs secondary city, informal vs formal settings).

For in-store marketing assessment, frequencies of all promotional strategies taking place in these outlets/stores will be analyzed, including audiovisuals (music, loudspeakers, and screens with displaying promotional characters), spatial distribution and product placement. 

Pictures of all foods will be assessed and categorized using NOVA system [54] and the food-based approach (core, non-core, and miscellaneous) developed by INFORMAS [49].
Frequency tabulations of post-shopping exit interview data detailing overall shopping experience in the store, whether they did prior planning for the shopping at home; whether they bought any food or drink not previously contemplated; the promotions they remember from the store will be generated. Frequency distribution of products purchased during the store visit, and by promotion will be generated. 
[bookmark: _heading=h.3o7alnk]Further, bivariate and multivariable analyses will be done.  Pearson Chi- squared will be used to compare categorical variables in different schools’ categories (i.e., primary or secondary, urban or rural, formal or informal), or relationship between the type of advertising (indoor/outdoor), proximity to schools (<250m; <100m) and the quality of the products (healthy vs. less healthy) or to compare healthiness of foods by location, or by the above-mentioned comparators. A multivariable analysis of the main factors predicting study outcomes (e.g. the number of adverts around schools) will be estimated. Poisson regression models will be used to compare the number of outlets, and negative binomial regression model for the number of adverts observed in/around schools. A multivariable logistic regression model will be constructed to analyze the probability of compliance of a food advert depending on various environmental, sub-county or community factors. 
[bookmark: _heading=h.23ckvvd]Analysis of GIS data 
ArcGIS desktop software will be used to analyze spatial data and generate maps. Availability of various categories of products/adverts will be compared cartographically. Thus, the total number of food outlets and adverts within a 250 and 100m distance around rounds in each school will be mapped. The maps will be produced to help understand how the food environment varies spatially in our study locations. Also, to be mapped for each district and for pooled data, will be the descriptive data of frequency of food/beverage adverts, size of food advert, setting of adverts, type of advert, product type, and location of adverts or food provided/sold within the schools. Geographically weighted regression (GWR) technique will be used to model the local relationships between the predictor factors (e.g. rurality/urbanity, formal/ informal, demographic factors; physical environment characteristics, type of school, roll size (number of student in the school), sub/county type, poverty incidence etc. and the outcomes of interest - intensity of outlets/adverts within 500m radius.

Qualitative data 
Data from the in-depth and key informant interviews, focus group discussions will be transcribed verbatim, and coded by two research team members using NVivo, applying inductive approaches, thematic analysis and techniques from the constant comparative method. The themes for the analysis will be guided by the research questions and interview guides as detailed in WP 2. To maintain confidentiality, all names will be reported as pseudonyms and identifying details removed. However, for qualitative narrative reports where quotations are used, sex of participants or discussant may be indicated to improve appreciation of quotations/contexts. 
Work Package 3: The economic burden of NR-NCDs 
Qualitative interviews
A thematic data-analysis approach will be applied, on extract information from the interviews relevant to the development of the cost-of-illness model. Themes for the analysis will be guided by the interview questions as detailed in WP 3.

Secondary data
Secondary data collected for the cost of illness calculation will be managed and analyzed using Microsoft Excel. As previously mentioned, the cost items to include in the cost-of-illness model will depend on the analytical perspective selected i.e. either healthcare perspective, payer perspective, or societal perspective. Cost components will include those of treatment and management of the selected NCDs and those of complications. For example, direct costs related to the treatment and management will include the total annual cost of medication and equipment, the total annual cost of tests, annual cost associated with the diagnosis and treatment (including costs of outpatient consultation and hospitalization), and direct non-health care costs such as transportation and time. Indirect costs will include productivity losses and time spent by family and visitors attending patients. The same will apply in estimating the costs of complications. Costing analysis will follow a bottom-up approach. 
The first step will be to measure and quantify the health inputs employed and the second step will be to estimate the unit costs of the inputs used to produce and confer specific medical and health care services [62]. The total costs will be obtained by multiplication of unit costs by the quantities used. If data allows, total and unit costs will be stratified by gender, age, disease severity, and sector (i.e. public, private-for-profit, and private not for profit). The base year will be 2021 and cost estimates will be expressed in 2021 Kenyan Shillings and US dollars. Researchers will take responsibility for the write up of the results. 

Work Package 4: Assess the political and legal feasibility of priority interventions

Desktop review
data will be coded using predetermined themes based on the FELIP and other study frameworks with reference to our research question, and our analysis will focus on what, specifically, legal mechanisms exist to adopt the priority intervention as well as what the legal barriers and facilitators are to the adoption of the intervention. 
Qualitative interviews
The interview schedule will focus on understanding opportunities to adopt the priority interventions, the acceptability of the intervention, as well as the administrative feasibility of implementing the policies, and will be tailored to the expertise of the interviewee. The questions were developed based on the Pomeranz approach and FELIP framework. Throughout data collection, interview findings will be analyzed using an iterative approach to identify relevant additional interview questions and new potential interviewees. The data will be coded using pre-determined themes based on the study frameworks with reference to our research question, and our analysis will focus on the acceptability and feasibility of the proposed intervention. Additional codes will be identified based on themes emerging from the data. After the coding, mind-maps will be used to explore how codes cluster or co-occur across the interviews. Data management and coding will be assisted by the MAXQDA and Nvivo softwares.
[bookmark: _Toc57813136]PLANS FOR COMMUNICATING THE FINDINGS OF THE STUDY
Research outputs
The main research outputs emanating from this study will include: i) open access peer reviewed publications; ii) lay publications such as opinion pieces and blogs published in local and international media, iii) conference presentations; iv) policy briefs; v) project reports; and vi) dissemination workshops.

Dissemination and engagement strategies
Policy dialogues will be conducted in tandem with the other activities over the project life cycle (36 months). The dissemination of project findings will mainly be through a dissemination workshop and dissemination materials (research outputs) mentioned previously. The target audience will be: policy makers at regional, national and international levels such as Ministries of Health, WHO, UNICEF; scientists especially in food environment research and public health physicians undertaking interested in NCDs; professional organizations such as, East African NCD alliance and African Nutrition Society; community-based organizations and civil society such as consumer protection organizations. 

Research outcomes 
The overarching goal of this project is to measure, monitor, and identify public sector actions that create healthy food environments. This is to ensure government and private sector accountability to increase healthy foods and reduce obesity and NR- NCDs. We anticipate generating context-specific outcomes with respect to each work package, including:
1. Increased understanding of the policies available, stage of development and implementation of policies and existing gaps in implementation for healthy food environment policies and priority recommendations for action;
2. Barriers to and facilitators of implementation of food related policies identified;
3. Improved capacity of researchers for country-led research on healthy food environment; 
4. Improved understanding of the economic consequences of NR-NCDs; 
5. Locally generated economic evidence to support policy action to promote healthy diets;  
6. Improved understanding of the law making process and the role of key individuals; 
7. Improved understanding of the pathways and potential mechanisms for the adoption of priority interventions; 
8. Improved understanding of the potentially legal and political barriers to adoption and implementation of interventions
Policy implications
Our multi-pronged approach will ensure primary and secondary beneficiary groups are impacted. Policy makers will use the study outcomes to develop, implement and monitor policy and practice on creating a healthy food environment as a strategy to prevent NR-NCDs. The academic community will benefit from robust methods used in our study that may be used to design further studies in Africa. The ultimate benefit to communities is generation of gender and age specific interventions to prevent NR-NCDs. The results of the benchmarking of food environments and costing associated with recommended actions will provide high quality contextualized evidence to assist decision-making and exploitation by policy-makers, international organizations and funders.
[bookmark: _Toc57813137]STUDY LIMITATIONS AND RISKS
The political climate in Kenya is uncertain during presidential elections in 2022 and may affect some of the research activities such as data collection. This challenge can be mitigated by early engagement of stakeholders during project inception and throughout the project cycle to create demand for the results regardless of the political climate. Since this project is anchored in the ongoing WHO RECAP program in Kenya that is already engaging stakeholders, we anticipate there will be a high demand for the findings. Additionally, since WP3 will be focusing on the political feasibility of implementing policies, it will provide solutions needed to address political challenges during dissemination. All the research activities including data collection will be carried out with adherence to the national Covid-19 guidelines.  In cases where face-to-face meetings are not feasible, phone or online meetings through zoom/skype will be organized. If a physical meeting will be conducted, prevention measures in line with the governments and APHRC’s guidelines will be adhered to, including the provision of protective gear to the research team and the field interviewers.
[bookmark: _Toc57813138]MANAGEMENT AND ORGANIZATION OF THE STUDY
[bookmark: _Toc57813139]Team members, their roles, and management procedures in the study
The project scientific management team will consist of researchers from Kenya and collaborators from South Africa, France, Belgium and Ghana (table 2). They will provide coordination between work packages and project partners; ensuring that the project is executed according to a harmonized protocol and accomplished on time.

 Table 2: Project team, expertise and responsibilities
	Applicant
	Expertise
	Key role in this project

	AFRICAN POPULATION AND HEALTH RESEARCH CENTER, NAIROBI, KENYA

	Gershim Asiki
	NCD epidemiology, Statistics, health policy
	PI - Overall project coordination; Co-lead WP1 and co-lead WP2, 3 and 4.

	Shukri Mohamed
	NCD epidemiology, policy
	Co-I - Co-lead WP3 and 4 and policy engagement in Kenya

	Milkah Njeri
	Food systems research
	Co-I - Project coordination, lead WP1 and co-lead WP2 

	Florence Sipalla
	Policy engagement and communication
	Co-I - Lead policy  engagement and communication and dissemination activities , co –lead WP 4

	NATIONAL RESEARCH INSTITUTE FOR SUSTAINABLE DEVELOPMENT-IRD, FRANCE

	Michelle Holdsworth
	Food systems research
	CoI: Supporting on methods of data collection on food systems (WP1 &2)  and policy engagement

	PRICELESS, SA

	Karen Hofman
	Fiscal Policies / Epidemiology / Modelling
	Technical expert - Capacity building the local team on WP3, WP4 and policy engagement 

	Safura Abdool Karim
	Legal and policy analysis
	Technical expert - Capacity building the local team on WP4, legal feasibility assessment and policy engagement 

	Agnes Erzse
	Policy analysis, Economic analysis
	Technical expert - Capacity building the local team on WP3, economic analysis.

	SCIENSANO RESEARCH INSTITUTE RUE JULIETTE WYTSMANSTRAAT BELGIUM

	Stefanie Vandevijvere
	INFORMAS expert
	Technical expert - Providing technical expertise and training of researchers in WPs1 and 2.

	UNIVERSITY OF GHANA

	Amos Laar
	Food systems
	CoIlaborator: Share experiences and lessons learnt  on INFORMAS in Ghana – relating to WP1 and WP2 



[bookmark: _Toc57813140]Work Plan and Schedule
The project will be implemented in 36 months. The activities and timelines are highlighted in Table 3.
Table 3: Activity timelines (Start date 1 April 2020)
	
	Timelines
	2020 (Quarter /Month)
	2021
	2022
	2023

	
	
	1
	2
	3
	4
	1 
	2
	3
	4
	1
	2
	3
	

	WP
	Activities
	AMJ
	JAS
	OND
	JFM
	AMJ
	JAS
	OND
	JFM
	AMJ
	JAS
	OND
	JFM

	0
	Coordination
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	
	Protocol writing
	

	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	
	Design of study manual, procurement of equipment
	 
	 

	 
	   
	 
	 
	 
	 
	
	
	
	

	
	Virtual meetings (monthly pre-launch)
	

	
	
	
	
	
	
	
	
	
	
	

	
	Ethics review from IRBs
	 

	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	
	Project Launch 
	
	

	
	
	
	
	
	
	
	
	
	

	
	Capacity building workshop on INFORMAS & protocol
	 
	 

	 
	 
	 
	 
	 
	 
	
	
	
	

	1
	Policy development and implementation barriers and facilitators.
	
	
	
	
	
	
	
	
	
	
	
	

	
	Key informant interviews with national experts (Kenya)
	
	
	

	
	
	
	
	
	
	
	
	

	
	Analysis  and report
	
	
	
	

	

	
	
	
	
	
	
	

	2.
	Food Promotion  data collection 
	
	
	
	
	
	
	
	
	
	
	
	

	
	In-depth interviews
	
	
	
	
	

	
	
	
	
	
	
	

	
	Focus group discussions
	
	
	
	
	

	
	
	
	
	
	
	

	
	TV and radio recording of advertisements 
	
	
	
	
	

	
	
	
	
	
	
	

	
	Outdoor advertising (schools, sports events) 
	
	
	
	
	

	
	
	
	
	
	
	

	
	In-store advertisements
	
	
	
	
	

	
	
	
	
	
	
	

	
	Analysis and write up
	
	
	
	
	
	
	

	
	

	
	
	

	3.
	Cost of illness study
	
	
	
	
	
	
	
	
	
	
	
	

	
	Capacity building workshop for researchers
	
	
	
	
	

	
	
	
	
	
	
	

	
	Data collection
	
	
	
	
	

	
	
	
	
	
	
	

	
	Analysis 
	
	
	
	
	
	
	

	
	
	
	
	

	4
	Political and legal feasibility of interventions
	
	
	
	
	
	
	
	
	
	
	
	

	
	Capacity building workshop for researchers
	
	
	

	
	
	
	
	
	
	
	
	

	
	Systematic review 
	
	
	
	
	
	
	

	
	
	
	
	

	
	Legal and political analysis
	
	
	
	
	
	
	
	

	
	
	
	

	
	Write up results 
	
	
	
	
	
	
	
	
	
	

	
	


	5
	Dissemination 
	
	
	
	
	
	
	
	
	
	
	
	

	
	       Development of dissemination materials
	
	
	
	

	
	
	
	
	
	
	
	


	
	       Local policy dialogue workshops
	
	
	
	
	
	

	
	
	
	
	

	

	
	       Open access project reports on project website
	
	
	
	
	
	
	
	
	
	
	
	


	
	       Open access publications
	
	
	
	
	
	
	
	
	
	
	
	




[bookmark: _Toc57813141]Research Budget (USD)
The project’s budget is summarized in table 4.
Table 4: Project's budget summary
[image: ]
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