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Abstract
Cardiovascular disease (CVD) has been on the rise in low-to middle-income countries (LMICs) around the world, along with an increase in the global burden of disease from noncommunicable diseases (NCDs).  Primary health care programs for early detection and treatment of people with risk factors for cardiovascular disease are not generally available in LMICs, which creates less access to effective and equitable health care services. Proactive changes are necessary to increase access to screenings for cardiovascular risk in LMICs and decrease future incidence of cardiovascular risk.  This program’s goal is to decrease the risk of CVD in women aged 18 or older in Nairobi County, Kenya through a cardiovascular and nutritional education program.  With utilization of the Health Belief Model and the Stages of Change Model, participants will receive education on CVD risk factors and their relationship to nutrition, along with resources to promote positive nutritional changes.  Education will be provided through free bi-monthly courses that will offer participants fruit and vegetable packages.  This paper will discuss the aims of the program, including decreased mean blood pressure (BP), increased knowledge of nutrition and CVD and its risk factors, increased intake of fruits and vegetables and a decreased body mass index (BMI) in the targeted population.  The evaluation methods for the program will then be discussed, including a mixed method study design to ensure that the program is conducted properly with measurable and attainable outcomes.
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Program Context
Needs Assessment
Globally, CVDs are the number one cause of death, representing 31% of all global deaths in 2016, with 23 million deaths predicted by 2030 (“CVD- Global,” 2017).  An estimated 17.8 million people died from CVDs in 2017, and it is well documented that using population-wide strategies to target behavioral change can decrease the incidence of CVD (“Institute for Health Metrics,” 2017).  Behavioral risk factors of CVDs include lifestyle factors such as tobacco use, poor dietary choices, physical inactivity and alcohol abuse (“Behaviors That Increase,” 2015).  Cessation of tobacco use, reduction of salt in the diet, consumption of fruits and vegetables, regular physical activity and avoiding harmful use of alcohol have been shown to reduce the risk of cardiovascular disease.  The effects of these risk factors are exhibited in intermediate risk factors that include hypertension and overweight or obese body classifications.  Intermediate risk factors are measurable through BP readings and height and weight measurements, which indicate an increased risk of developing a heart attack, stroke, heart failure and other complications (“Cardiovascular Diseases,” 2017).  Individuals with CVD and those at high risk require early detection and management.  Underlying determinants of CVDs are important as well and reflect the major forces driving social, economic and cultural change including globalization, urbanization and an aging population (Contractor, Sarkar, Arora & Saluja, 2014).
In LMICs, almost 90% of the burden worldwide from CVD is present (Owolabi, Miranda, Yaria & Ovbiagele, 2016).  Out of the 17 million premature deaths (under the age of 70) due to noncommunicable diseases in 2015, 82% were in LMICs, and 37% were caused by CVDs (“Cardiovascular Diseases,” 2017).  Primary health care programs for early detection and treatment of people with risk factors are not generally available in LMICs, which creates less access to effective and equitable health care services. As a result, late detection can cause many people in LMICs to die at a younger age from CVD and other noncommunicable diseases (“Cardiovascular Diseases,” 2017).  Therefore, to change the incidence of these diseases in the future, proactive changes must include increased access to screening.
In Kenya, weight and obesity are often erroneously perceived as a sign of good health and a social marker that commands respect and high social status (Mbanya et al., 2010).  Goals of achieving respect and higher social status may drive many people to shun weight loss strategies.  In a study to determine the knowledge, attitudes and practices related to diabetes management in Kenya, Maina et al. (2011) identified the following as major barriers for early detection and optimal treatment: historical absence of diabetes education, cultural value for people with high BMI, and reluctance for dietary modification (Maina, Ndegwa, Njenga, & Muchemi, 2011).  Careful consideration must be made regarding these misconceptions when implementing a program that may contradict ideas in an area with a long history of poverty and malnutrition (Mbanya et al., 2010).  
Approximately 28% of all deaths in 2016 were due to NCDs in Kenya (“Institute for Health Metrics,” 2017).  Among Kenyan women, cardiovascular disease was the third highest cause of death, and the highest NCD, attributing to nearly 13% of deaths in women of all ages (“Institute for Health Metrics,” 2017).  The Kenya Health Sector Strategic and Investment Plan includes targets for attainment of its Health Policy Objectives, of which harmful use of alcohol, physical inactivity and tobacco use goals have been reached for both men and women.  One risk factor that has not reached the national target is raised blood pressure, with 19% of women over the age of 18 with raised blood pressure in 2015 (“World Health,” 2018).  
At a government-operated community health center in Central Kenya, individuals were screened/treated for cardiovascular-metabolic disease risk factors.  Similar to western countries, consumption of vegetables was low, and consumption of salt was high, with many people reporting using solid fat for cooking.  These nutritional choices can result in high blood pressure and obesity.  Kenyan women were more likely than men to be overweight (39% vs 15%) and have an elevated waist circumference (30% vs. 6.3%) (Muchira et al., 2011).  For a woman, being overweight or obese affects not only her health, but the health of her offspring.  These children are more likely to be overweight or obese themselves and have a higher risk of chronic conditions (Mkuu, Epnere & Chowdhury, 2018).
A home-based survey in the Western Province of Kenya using the WHO STEPwise approach to chronic disease factor surveillance found the majority of the male and female population 18 years of age and older (93%) were physically active.  Women were more likely to report a history of high blood pressure and less likely to eat equal to or more than five servings per day of fruits and vegetables compared to men (Bloomfield et al., 2013).  In 2010 a population-based household survey in Nairobi’s largest slum, Kibera, focused on metabolic risk factors of diabetes mellitus such as obesity or overweight body classifications.  In women 18 years and older, 26.1% were obese and 32.2% were found to be overweight (Ayah, et. al, 2013).  Findings from these studies suggest that when working with a population of Kenyan women, it is beneficial to focus on addressing nutritional status, blood pressure levels, and BMI to decrease their cardiovascular risk.



Political Environment/National Priorities
Healthcare service delivery in Kenya is of a hierarchical manner, and includes six levels: 1) community, 2) dispensaries, 3) health centers, 4) primary referral facilities, 5) secondary referral facilities and 6) tertiary referral facilities (“Comprehensive National,” 2014).  Community units (CUs) organize the first level, which includes about 100 households or 5,000 community members. CUs are run by community health workers (CHWs), who are volunteers supervised by community health extension workers (CHEWs) employed by the Ministry of Health (MOH).  The purpose of CHWs are to identify illnesses at the household level, treat minor ailments, and initiate referrals to higher levels of the health system. CUs are governed by the Community Health Committee (CHC) that comprises of community members, CHWs, CHEWs, and a facility health care worker (“The State of the Health,” 2013).
The Kenyan Ministry of Health created the Kenya Health Policy (KHP) of 2014-2030, which was adopted after the Constitution of Kenya 2010 provided the legal framework to attempt to ensure a comprehensive rights-based approach to health services delivery (“Comprehensive National,” 2014). Key objectives of the KHP include: eliminating communicable conditions; reversing the rising burden of non-communicable conditions; reducing the burden of violence and injuries; providing essential healthcare; minimizing exposure to health risk factors; and strengthening collaboration with private and other health-related sectors.  These objectives aim to reach the goal of “attainment of the highest standard of health in a manner responsive to the needs of the Kenyan population” (“Comprehensive National,” 2014).  Policies directly related to NCDs such as CVD include to “halt and reverse the rising burden of non-communicable conditions.”  Priority strategies to enforce these policies included to “put in place intersectoral programs for non-communicable disease prevention and control” and to “decentralize screening for non-communicable diseases to lower levels to increase access and early detection” (“Comprehensive National,” 2014).  
The Kenya National Guidelines for Cardiovascular Diseases Management (KNGCDM) was launched in May of 2018 from the division of NCDs in the MOH.  It was created to help prevention and screening, as well as standardizing the treatment of cardiovascular diseases in the country (“Kenya Launches,” 2018).  While such changes have aimed to decrease the risk for and prevalence of NCDs in Kenya, less than 25% of primary health centers reported offering CVD risk stratification (“World Health,” 2018).  Even with the creation of the KNGCDM, not even 50% of Kenyan health facilities reported utilizing CVD guidelines (“World Health,” 2018).

Financial Resources
Even with a lack of information on the economic burden of CVD in LMICs, it is known that nearly half of the economic burden of NCDs in LMICs was due to CVD between 2011 and 2015 (Gheorghe et al., 2018).  The economic loss was estimated to be about $3.7 trillion (Gheorghe et al., 2018).  In the 2012-2013 fiscal year, Kenya’s total health expenditure was 6.8% of the gross domestic product, an increase from a total of 5.4% in 2009/10 (“Health Financing Profile,” 2016).  Development partners accounted for 57% of the 2014-2015 fiscal year’s development health budget.  With over half of health budget funding from these sources, development partners will continue to be an integral economic source.  However, in 2013 as a part of the country’s health financing reform, all user fees in public health centers were abolished, and almost seven million dollars was given for compensation to lower-level facilities (“Health Financing Profile,” 2016).  The abolishment of user fees poses one less barrier for recruitment of participants into the program.  With an increase in compensation to lower-level facilities, it is possible that some government funding could be allocated to cover payment for CHWs and nurses included with funding from development partners.

Technical Feasibility
The program requires women to travel twice a month to their local health center to attend educational courses.  These courses will be free of charge and will include a food package with fruits and vegetables as an incentive.  Free admission along with an incentive will hopefully motivate participants to travel to the facility and attend class.  The classes will not require many supplies and can be conducted by one nurse and the program manager.  These staff members, along with the CHWs should have adequate training to complete these courses, and conduct data collection and surveys at the beginning and throughout the program.  While the program aims to focus on one community in the city of Nairobi, the goal is to scale up and expand into other CUs in Nairobi County.

Stakeholders
	While CVD may not be well known in Kenyan communities, the increasing problem of CVDs is well known to the Kenyan Government.  Government officials are important stakeholders in the program’s efforts, as they not only have an economic interest, but interest in outcomes, and how these outcomes effect their national policies and guidelines.  Along with other funders, government officials are fundamental in the sustainability of the program.  Other stakeholders include the participants of the program, as they have a vested interest because participants are directly affected by the outcome.  Finally, partners to the program are vital stakeholders, and include other non-profit organizations that are conducting similar work.  Partnerships between organizations are important because they help ensure that efforts aren’t being duplicated in the same regions and provide the opportunity to learn from one another about what has or has not been effective.

Program Theories
Program Overview
This educational program is divided into two categories: cardiovascular disease and nutrition.  Each free bi-monthly class will include both subjects, with the hope that participants who only attend even one class would obtain some knowledge on both subjects.  The curriculum on cardiovascular disease will include understanding of the disease, including how it is caused, the signs and symptoms and its risk factors.  Risk factors will be classified as behavioral and intermediate, so that participants can understand how behavioral changes in their nutrition can improve their health.  The nutritional curriculum of the program will include the following: basic importance of good nutrition; daily recommended intake of fruit and vegetables; how nutrition is applicable to CVD; how to utilize food that is readily accessible for family recipes; how to make good nutritional choices with low resources.  The classes will include a lecture format with diagrams and pictures to assist in understanding of the content.  A welcoming and comfortable environment for participants will be created to increase retention of participants, allow for discussions to assess barriers to decreasing CVD risk and produce insightful and meaningful conversations. 
Fruit and vegetable packages will be provided at the end of each class.  Food insecurity can lead to consumption of overeating when food is available, consumption of obesity-promoting foods, or metabolic changes that can impede the body’s ability to efficiently use energy (Keino, 2014).  These consequences of food insecurity can lead to overweight and obesity body classifications.  For these reasons, providing free healthy alternatives such as fruits and vegetables are extremely important.  Classes will include simple recipes created by the nutritionist that participants can use to learn how to cook healthier meals for their families.  With the help of the food packages, these meals become affordable and manageable to produce.  
 
Health Belief Model
When trying to implement a health behavioral change, it is important to utilize multiple strategies to provide the greatest opportunity for sustainable change.  Utilization of the Health Belief Model (HBM) is beneficial, as its focus is in what influences people’s decisions to take action when preventing and screening for, or controlling illness (Glanz & Rimer, 1997).  The six constructs that form the model include: perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cue to action and self-efficacy (Glanz & Rimer, 1997).  The HBM is extremely important when addressing CVD, as many individuals might not understand the risks associated with CVD.  To follow the concepts of the HBM, the program must explain to those attending how widespread the disease is, how many individuals aren’t aware that they have it, and the participants’ susceptibility to the disease.  Clear understanding of the severity of cardiovascular disease and its complications must be established.  To the same point, those involved must also be able to ascertain the benefits of taking action to reduce their risk of the disease.  People have to understand that CVD has serious consequences, and if they do not take action they can increase their susceptibility to the disease, its severity or its unfortunate complications.  
Women participating in the program must also believe that the costs of acting are outweighed by the benefits that this program will provide.  To facilitate this belief, those involved in creating the program must have an understanding of the community, the target audience, and the barriers these individuals face on the path to positive change.  Tools must be provided and created that allow for activation of a person’s “readiness to change” (Glanz & Rimer, 1997).  These cues to action act to promote awareness and remind people to continue on the right change path.  Finally, creating confidence in participants’ ability to make these actions must occur.  The creation of confidence requires that training and guidance are provided throughout the program.  Training and guidance will occur with the utilization of goal setting and verbal reinforcement, which can assist participants in demonstrating the correct behaviors of the program (Glanz & Rimer, 1997).

Stages of Change (Transtheoretical) Model
While the HBM utilizes health motivation as its central focus, the creation of this motivation for behavioral change is a process, not an event.  An emphasis on process is the premise of the Stages of Change Model (SCM) (Glanz & Rimer, 1997).  The SCM is predicated on the idea that during the attempt of a behavioral change, a person goes through five stages: precontemplation, contemplation, preparation, action and maintenance.  Each of these stages require different interventions, and are circular, not linear (Glanz & Rimer, 1997).  From this circular understanding, individuals do not just move on to the next stage until they reach some sort of completion.  Instead they are cycling through the stages, or sometimes they may go through a shortened version.
This program, therefore, must have strategies for potential required changes at each level.  For those in precontemplation, CHWs must increase the target audience’s awareness for why they need to make a nutritional behavior change and include the risks and benefits, similar to the HBM.  Individuals who have already been contemplating the requirement of such change are at a very important stage for motivation and encouragement, to help take the next step into preparation.  Nurses play an important role in the preparation stage, through educating participants on how they can develop nutritional action plans and set goals to meet throughout the program.
The next and largest step for this program includes that of action.  Action includes individuals taking the nutritional and cardiovascular information they have obtained and make concerted, necessary changes in their behaviors.  Program staff will be present to help problem solve to find positive ways to deal with issues that occur during the program, most importantly barriers.  Finally, and most importantly, is the maintenance stage.  The program will not be a success if those involved do not continue with their changed behavior beyond their time in the program.  To reach maintenance of the behavior, staff must provide means for participants to cope with possible problems that keep them from making good nutritional choices.  Participants must also be able to find alternative ways to eat healthy in different environments and when finding themselves in different life situations.  These situations could include moving to a different area where sources for nutrition are dissimilar, or changes in their home environment which may not allow for continuance of previous nutritional choices.



Goals and Objectives
Goal: Decrease risk of cardiovascular disease in women in Nairobi County, Kenya through a cardiovascular and nutritional education program (see Figure 1).

Short term goals & activities
1. By the end of three months, recruit and enroll 20 women as participants in bi-monthly educational classes at the health center.
Activities: CHWs will travel into the community to screen for women that would benefit from the program.  Eligible women will be 18 years or older and have either an high normal blood pressure reading (≥130/85 mmHg) or are categorically overweight or obese ( BMI: 25-30, >30 kg/m2, respectively) according to the KNGCDM (“Kenya National”, 2018).  CHWs will also pass out pamphlets about the program so that any other women that are interested in attending can also participate.  The pamphlets will include basic facts about CVD, and the associated health risks to assist in exemplifying the severity of the disease.  Fruit and vegetables packages given at each class will also be highlighted in the pamphlet.  These packages will help increase the number of women visiting the health center for class.
2. By the end of year one, decrease mean blood pressure levels by 3 mm Hg in participants with high normal BP readings or higher.
Activities: With the increased knowledge of CVD and good nutrition, the BP of participants should decrease after participants make positive changes.  These changes include behavioral modification in dietary choices through increased fruit and vegetable.  Changes in nutritional choices will decrease the intermediate risk factor of BP.  A decrease in BP will decrease the participants’ risk of CVD.  BP readings will occur during screenings in the community and will be taken as a follow up once a month at the educational classes.  BP readings will follow the KNGCDM, occurring when the participant has been seated for 3-5 minutes and if the reading is above 160/95 mmHg, a second reading will be taken (“Kenya National”, 2018).
3. [bookmark: _Hlk527040314]By the end of one year, all participants will increase their knowledge of nutrition, cardiovascular disease and risk factors.
Activities: Bi-monthly classes will include education about CVD and nutrition.  Class will contain the causes, risk factors and possible symptoms of CVD and will increase participants’ knowledge base about the disease.  Education will also include the effect of nutrition on risk factors and overall health.  A strong knowledge base will provide participants with the best opportunity to make positive nutritional changes and decrease their CVD risk.  Educational levels will be measured through pre- and post-assessments, a portion of which will include basic information about CVD, including why it is important and how CVD risk factors effect their risk of the disease.  It will also assess their nutritional knowledge including how nutrition effects their health and what is included in good nutrition. 

Long term goals & activities
1. [bookmark: _Hlk527040344]By the end of year three, there will be an increase fruit and vegetable intake by 50% in all participants.
Activities: Bi-monthly classes will include nutritional education as it relates to cardiovascular health.  Education will follow the KNGCDM, which focuses on intake of the following: fresh fruits and vegetables, low-fat dairy products, dietary and soluble fiber, whole grains and protein from plant sources, reduced in saturated fat and cholesterol.  The KNGCDM also emphasizes avoiding foods with added salt, and those that are high in salt (“Kenya National”, 2018).  The goal of fruit and vegetable intake per day is 5 servings, or 400-500 grams and intake levels will be measured through pre- and post-assessments (Kenya National, 2018).
2. [bookmark: _Hlk527040381]By the end of year three, participants who are classified as overweight or obese (according to the KNGCDM) will decrease their BMI by 15%.
Activities: As participants learn about the risks associated with cardiovascular disease, they will decrease their risk factors for the disease.  The participants’ change in dietary choices should be associated with a decrease in BMI.  Measurements to calculate BMI will occur at the beginning of the program, and once a month at the educational meetings.  Calculations of BMI will be taken from the participants’ waist circumference and weight.

Program Implementation
Location
While initial contact with Kenyans and CHWs start in community health units (CHUs), actual patient care occurs at health centers, which are staffed by midwives or nurses, clinical officers and occasionally physicians.  Health centers provide a wide range of services and include basic curative and preventive services for adults and children, as well as reproductive health services (Muga, Kizito, Mbayah, & Gakuruh, 2005).  When working in a resource-poor setting, a large network of health centers provides a means for equitable access to existing services.  Utilization of existing infrastructures could facilitate rapid expansion in the future to other CHUs (Arthur et al., 2005).
A CHU generally covers a population of about 5,000 people in a defined geographical area and each unit is assigned five Community Health Workers (CHWs).  They are governed by a Community Health Committee (CHC) and each CHU is linked to a specific health center (“Facilities,” 2018).  This program would focus in Nairobi, as a higher risk of obesity among women in urban areas has been associated with high-calorie and high-fat diets.  A study in Kenya found prevalence of obesity to be higher among urban residents when compared to that of rural residents (60.8% vs. 19.5%) (Mkuu, Epnere & Chowdhury, 2018).  In determining which health center to start the program in, the following criteria were utilized: in Nairobi county, level two health center, medical clinic (not a dispensary or laboratory), MOH owned, operational status current (not closed or non-operational).  There were a total of six clinics that met these guidelines (“Facilities,” 2018).  Out of all six clinics, the Kariobangi South Clinic is linked to 10 CHUs, seven of which are fully-functional.  These seven CHUs monitor a total of 7,394 households (“Kariobangi,” 2018).  Through the cumulation of this information, it was determined to start with a fully-functioning CHU that is linked to the Kariobangi South Clinic.  

Income
The program would require a total budget of $38,465.19 for the first three years (see Table 1).  Financial support would come from the MOH and the Kenyan Government, as some of the personnel are nurses and CHWs.  There should not be a dramatic increase in resources to cover for these personnel, but instead an increase in hours for current employees. This resource allocation requires less funding than if new nurses and CHWs were hired.  Funding will also come from other various partners and include non-governmental organizations.

Property
For the recruitment of participants in the community no property will be needed.  Utilization of the health center should only require a rental of the space twice a month for the educational sessions.  According to the World Health Organization in 2005 (before the abolishment of user fees) the cost for a 20-minute visit at a health center that had an 80% occupancy rate was $8.59 (“Choosing Cost,” 2010).  While these costs do not exactly transfer over for the facility’s use, a close estimate of using two “visit” spaces for one hour twice a month would cost $1,236.96 per year ($8.59 x 3 “visits” 60 minutes = $25.77 x 2 (rooms) x 2 (times a month) = $103.08 x 12 months).

Supplies
Supplies are required for both the measurements of blood pressure and calculation of BMI.  These measurements would necessitate blood pressure cuffs, sphygmomanometers, portable scales, batteries and tape measures.  BMI charts would be needed, along with informational pamphlets for CHWs to hand out to potential candidates to learn more about the program.  Distribution of these pamphlets should help for recruitment and provide potential participants some time to think about their participation and not feel pressured when face to face with CHWs and their peers.   Necessary administrative supplies include paper, notebooks, and a printer.  In total, these supplies will require $520.77 per year.  An incentive for those participating in the classes includes a fruit and vegetable package.  These fruits and vegetables packages will focus on the recommendation of the KNGCDM, including local vegetables and fresh fruit that are high in fiber and will be given to each participant at the end of each class.  Every participant will be given the same amount of fruits and vegetables, although each package may contain different fruits and vegetables based on what is available for purchase.  Incentives with food are beneficial in Kenya, as a cross-sectional survey in the Rift Valley area found 70.1% of the population was severely food insecure and 21.9% were moderately food insecure (Keino, 2018).  The packages will be approximately 1500 grams, which is enough fruits and vegetables to cover the recommended amount of servings for three days for an individual.  Packages will be cost-effective but provide a form of incentive that would benefit the outcome of the program at the same time.  The use of a food package is preferable to an incentive of money or bus passes, as these are less likely to have a direct effect on cardiovascular risk ($3/package x 20 women x 24 classes= $1440 for first year).

Personnel
Implementation of the program will require a program manager, who will be in charge of the program content and evaluation plan.  The project manager salary for the year would be $6,240.00 at 0.5 FTE ($6.00/hour x 1040 hours).  The duties of the project manager will include initial planning meetings with a nurse and two CHWs from the Kariobangi South Clinic, along with a registered dietitian and a representative from the Kariobangi South Community.  Meetings at the beginning of the program will establish the nutritional and cardiovascular content for the curriculum with guidance form the KNGCDM.  They will also create the pamphlets for CHWs to hand out to community members.    The program manager will be present for all educational classes, and in charge of all operations of the program.  The program manager will also be responsible for creation of the schedule for educational classes, formation of the fruit and vegetable packages with the dietitian, and ensuring the staff is properly trained.
Since each health unit is assigned five CHWs, these individuals will find women and refer them to Kariobangi South Clinic for nutritional and cardiovascular education. To fill this need of the program $364 will be necessary per year, at 0.25 FTE ($0.14/hour x 520 hours = $72.80 x 5).  CHWs will be able to recognize the potential candidates to refer to the health center nurse.  These workers allow for greater reach to women who may not have gone to clinic otherwise, not having any immediate health issues.  
Being a member of the community, CHWs are already aware of the appropriate cultural values of women in their area.  CHWs will be able to provide feedback on the feasibility of the program’s content being understandable and applicable to women in the community.  The CHW, as a representative of the community, will also be able to ensure that the program is culturally sensitive when discussing cardiovascular disease and its risks.  This content will be created before implementation of the program, and the CHW will also be able to provide feedback on whether the recipes discussed, and nutritional information is transferable in Kariobangi South.  In a retrospective cohort study analyzing the cost effectiveness of utilizing CHWs in the management of tuberculosis in Kenya, the use of CHWs was found to be a benefit to health and an economic benefit.  This benefit was concluded because more lives were saved due to higher treatment success rates and therefore less deaths (Ong'ang'o, Mwachari, & Karanja, 2015).  
Nurses are the first line of interaction at health centers with patients, can take the required measurements and have a substantial base of knowledge to provide education.  This knowledge is necessary when creating the nutrition and cardiovascular educational portion of the program with the program development team based on the KNGCDM, as they will assist in the creation of the bi-monthly classes.  They will also be the leaders of these classes at the health center.  The nurse will cost $1,820.00 for one year at 0.25 FTE ($3.50/hour x 520 hours).
A registered dietitian will help create the nutrition-focused curriculum for the program based on the KNGCDM.  The curriculum will include how to utilize local sources of food to create recipes that are nutritious and heart healthy.  These recipes will be simple, discussed and provided as handouts so that participants can reproduce them easily at home without having to buy extra supplies or specialty ingredients that may be expensive or difficult to find.  The dietitian will also help create the guidelines for the food packages given to women attending the classes.  As previously discussed, these packages will include heart healthy fruits and vegetables that participants can take at the end of each class.  A registered dietitian will get a stipend of $240 for one year as they would be part-time, but less than 0.25 FTE ($2/hour x 120 hours).  The program may need to be updated if there to update if there have been any changes in national guidelines or based on feedback from evaluations.
Finally, the program evaluator will obtain a stipend of $960 as they would also be part time, but less than 0.25 FTE ($6/hour x 80 hours to perform evaluation x two times a year).  This individual will help analyze information taken from the pre/post assessments, pre/post surveys, BMI and BP rates and conduct the focus groups, along with the program evaluation.  The analysis of information will occur twice a year, with the nurses having collected the survey and medical data.

Evaluation Plan
Rationale and Approach to Evaluation Plan
An evaluation of the program is important to provide guidance as the program develops and check its effectiveness through the program’s results.  It gives those involved in the program the opportunity to figure out what has worked or hasn’t and provides the opportunity to make necessary changes.  While an internal evaluator can be less expensive, to maintain objectivity, an external evaluator will be utilized.  An external evaluator should have more experience and might have more networks to provide additional expertise.  It is extremely important that stakeholders find the evaluation to have credibility and be objective, especially when involving funders (The W.K. Kellogg, 2017).  

Stakeholders
Stakeholders for the evaluation include those who are involved in the program’s operations, those served or affected by the program, and those who intend to use the findings of the evaluation (Centers for Disease Control, 2012).  These individuals are very important to the evaluation, as they can help or hinder an evaluation based on their involvement and support.  To try and ensure support for the evaluation’s results and recommendations it is key to involve stakeholders in the evaluation.  The key stakeholders involved in the program include the program director, nurses and community health workers.  Women in the Nairobi community are served by the program and therefore are directly affected.  These women’s participation and feedback during the evaluation is vital.  The District Health Management Team (DHMT) and District Health Management Board (DHMB) provide management and supervision support to health facilities (Muga, Kizito, Mbayah, & Gakuruh, 2005).  These stakeholders would find the evaluation important to better understand why it is imperative to use their staff and resources.  Other stakeholders that could utilize the evaluation findings include non-governmental organizations working in the region.  

Evaluation Study Design
Process or Formative Evaluation
The purpose of a process or formative evaluation is to understand if the program is being implemented as planned and according to schedule.  Through utilization of this study design, the strengths and weaknesses of the program can be identified, allowing for informed adjustments to be made (The W.K. Kellogg, 2017).  
Outcome or Summative Evaluation
For outcome evaluations, interest lies in whether the program achieved its desired outcomes.  Information is provided regarding what was ineffective or effective, and if the effort is sustainable and replicable (The W.K. Kellogg, 2017).  The information obtained in the outcome evaluation is extremely important for deciding if the program can be extended into other communities in Nairobi.

Evaluation Methods
For this cardiovascular disease program, the evaluation design will be mixed methods, integrating both qualitative and quantitative data.  The combination of methods will lead to a more complete evaluation in contrast to using only one method (The W.K. Kellogg, 2017).
Focus Groups
Focus groups will include the evaluator acting as the facilitator for the group, with the nurse taking notes during the group discussions.  These women should be more comfortable when answering questions by having the nurse that they have been working with for several months present.  Only having the evaluator present could make participants uncomfortable and not as willing to answer questions truthfully.  Focus groups help provide contextual responses that will help the evaluator determine the how and why of their topics (The W.K. Kellogg, 2017).  Contextual responses are more useful than simple “yes” or “no” responses, as participants build off each other’s comments and provide answers with more depth (The W.K. Kellogg, 2017).
Pre- and post-surveys
Pre- and post-surveys will be conducted for the program as an evaluation source.  Surveys will occur for each participant at the establishment of the bi-monthly class, and a year later.  Open-ended questions will be included along with close-ended questions to collect quantitative data (The W.K. Kellogg, 2017).  Surveys will also be handout surveys to capitalize on who is available at the educational classes and might not be accessible again (The W.K. Kellogg, 2017).  To try and ensure that all levels of literacy groups can be included in the surveys, CHWs will assist the nurse during the distribution of the surveys.  The surveys will come both in the English and Kikuyu languages with images when appropriate.  The best survey method to include everyone would be face-to-face surveys, but this type of survey would require more time and therefore an increase to the budget.  While knowledge assessments are helpful to measure what participants have learned, surveys and use of focus groups will be useful in understanding what has been learned as well as what is being put into action.







Evaluation Planning Tables
	Process Evaluation Planning Table

	Evaluation Question
	Evaluation Method

	What components of the education classes were most beneficial?

	What parts of the information were easiest to understand?  What areas were more difficult?
	Focus Group, Open-Ended Survey

	Do you think there was an area where more time should have been spent?
	Focus Group, Open-Ended Survey

	Do you think the information on cardiovascular disease was necessary to understand the importance of decreasing your risk for the disease? 
	Focus Group, Open-Ended Survey

	What portion of the nutritional education was most useful?

	Were you able to use the information on nutrition and make good decisions to increase your intake of fruits and vegetables?
	Focus Group, Open-Ended Survey

	Did you have the resources at home to make the nutritional choices the classes recommended or recipes that were discussed?
	Focus Group, Open-Ended Survey

	What did you learn about nutrition that changed the choices you made for yourself and your family?
	Focus Group, Open-Ended Survey

	What were the most effective methods utilized in the classes? 

	Did the food packages make it easier for you to add more fruits and vegetables to your weekly diet? What did you like most about the food packages? What would you have liked us to do differently? What would you recommend we offer to future groups?
	Focus Group, Open-Ended Survey

	What do you enjoy about attending classes with other women from your community?  Would you be likely to attend if it was a mix of men and women, or if you were able to bring your children?
	Focus Group, Open-Ended Survey

	Are there ways that we could discuss the information in classes that would be more interesting or interactive for you?
	Focus Group, Open-Ended Survey










	Outcome Evaluation Planning Table

	Evaluation Question
	Evaluation Method

	How have participants' knowledge changed about cardiovascular disease?

	What have you learned about cardiovascular disease that you didn’t know before?
	Focus Group, Open-Ended Survey

	What type of behavioral changes will you make to avoid cardiovascular disease?
	Focus Group, Open-Ended Survey

	Do you think that cardiovascular disease is an important health issue?
	Focus Group, Open-Ended Survey

	How has nutrition changed the lives of participants?

	How have you increased the amount of fruits and vegetables you eat?
	Focus Group, Open-Ended Survey

	Do you make healthier meals for your family after attending classes?  Do you think you would’ve been able to make these without the packages?
	Focus Group, Open-Ended Survey

	How do you plan on teaching your children about the importance of eating healthy?  Do you think this is important?
	Focus Group, Open-Ended Survey

	Has cardiovascular disease risk decreased in the participants?

	Has your weight decreased (to calculate BMI)?
	Close-Ended Survey, Medical Logs

	Has your blood pressure reading decreased?
	Close-Ended Survey, Medical Logs

	Has the nurse scheduled you to see a doctor if your BMI and BP did not decrease?
	Close-Ended Survey, Medical Logs
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Conclusion
	An estimated 17.9 million people died from cardiovascular disease in 2016, representing 31% of all global deaths (“Cardiovascular Diseases,” 2017).  This immense public health issue spans across socio-economic groups and is a threat worldwide.  The increase of non-communicable diseases in low- to middle-income countries forces these regions to combat health issues that have not been of concern in the past.  The creation of new and complex health challenges requires an extensive amount of effort to produce programs that are feasible and work towards decreasing risk factors in the populations that are disproportionately affected.  In the country of Kenya, women aged 18 and older are the population.  Hopefully with utilization of this cardiovascular and nutritional educational program plan and evaluation in the Kariobangi South Community, risk for cardiovascular disease will decrease and allow for the program to be scaled up across other communities in the region.














Appendix 
Table 1: Program Budget
	Program Budget (In U.S. Dollars)

	Spending Category
	Item/Position
	Yearly Cost
	3-Year Cost
	Source

	Property
	Health Center Room
	1,236.96
	3,710.88
	("Choosing Cost," 2010)

	Supplies
	Blood Pressure Cuff (6)
	42.00
	126.00
	Amazon.com

	
	Sphygmomanometer (6)
	237.24
	711.72
	Amazon.com

	
	Portable Scale (6)
	119.88
	359.64
	Amazon.com

	
	Batteries (6)
	22.50
	67.50
	Amazon.com

	
	Tape Measure (6)
	9.36
	28.08
	Amazon.com

	
	Ream of White Paper
	36.99
	110.97
	Walmart.com

	
	Notebook (12)
	13.80
	41.40
	Walmart.com

	
	Printer
	39.00
	117.00
	Walmart.com

	
	Fruit & Vegetable Package
	1440.00
	4,320.00
	 

	Personnel
	Program Manager
	6,240.00
	18,720.00
	Averagesalarysurvey.com

	
	Community Health Worker (5)
	364.00
	1,092.00
	(Ong'ang'o, Mwachari, & Karanja, 2015)

	
	Nurse
	1,820.00
	5,460.00
	Averagesalarysurvey.com

	
	Registered Dietitian
	240.00
	720.00
	 

	
	Program Evaluator
	960.00
	2,880.00
	 

	 

	Total Cost
	12,821.73
	38,465.19
	 















Figure 1. Logic Model
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