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Abstract
Background
Approximately 552,400 (2.2%) adults aged between 20-79 years in Kenya have type 2 diabetes, 36.0% of
the adults have undiagnosed diabetes. Diabetes considerably increases the risk to all-cause mortality and
accompanying treatment leads to heavy economic costs. The use of mHealth in managing type 2 diabetes
has been associated with increased adherence to diabetes medication, reduction in morbidity and

increased self-monitoring of blood glucose in patients with type 2 diabetes.

Objectives
The objective of this study is to evaluate the efficacy of a diet-related mHealth intervention on glycated

hemoglobin in adults with type 2 diabetes.

Methods

The mHealth intervention will be delivered using one-way and two-way mobile text messages that were
systematically developed using the behavior change wheel to facilitate food literacy. The text messages are
loss- or gain-framed to increase influences behavioral decisions. The primary outcome of this proof-of-
concept randomized controlled trial will be glycated hemoglobin. Secondary outcomes include: i)
anthropometric measurements (BMI, waist-hip ratio, and bioelectric Impendence analysis); ii) dietary
intake of fruits, vegetables and legumes; iii) food literacy scores and iv) mHealth user satisfaction.
Assessments shall be conducted at baseline, 3 months (primary endpoint) and 6 months (follow-up). To
identify between-group differences, the generalized linear models will be determined using analysis of

covariance through the intention-to-treat principle.

Study duration
This will be a 12-week intervention, that will be followed by a follow-up of the study cohort for another 12

weeks.

Budget

It is estimated that this study will cost approximately Kes 2,483,540.



1  Introduction/Background

Diabetes is a serious, long-term condition that develops when the body cannot produce adequate or any
insulin or cannot effectively use the insulin. Type 2 Diabetes contributes to 90% of all diagnosed cases of
diabetes and is attributed to ageing and the nutrition transition (1). In 2019, approximately 463 million
people were estimated to have diabetes globally, and it is expected that the prevalence will rise to 578
million by 2030 (2). In the African region, an estimated19.4 million adults aged 20—79 years had diabetes in
2019, representing a regional prevalence of 3.9%. The proportion of undiagnosed diabetes is high globally,
where more than one in two (59.7%) people living with diabetes are uninformed of their condition. In the
African region, the prevalence of diabetes is higher in urban (5.9%) compared to that in rural areas
(2.4%)(3). Further, glycemic control, which is an important treatment outcome for type 2 diabetes, remains
comparatively low in LMICs. A recent cross-sectional study on health system performance for people with
diabetes analyzed the cascade of care in 28 LMICs (4). This study showed that only 22.8% of persons with

diabetes receiving treatment with lifestyle modification advice achieve glycemic control.

In Kenya, it is estimated that 552,400 (2.2%) adults aged between 20-79 years have diabetes. Further, more
than a third (36.0%) of the adults in the same age-group are not aware that they have diabetes. Kenya also
has the second highest proportion of deaths (88.4%) in Africa related to type 2 diabetes for people aged
below 60 years. In 2019 alone, 8,081 deaths were attributed to diabetes. The prevalence of type 2 diabetes
in Kenya is higher in urban areas (3.4%) compared to rural areas (1.9%) (5). The prevalence of diabetes is
higher among persons in the highest wealth quintile (5.2%) compared to those in the lowest wealth quintile
(1.0%). In Nakuru County, the prevalence of type 2 diabetes among people aged 50 years and above is 6.5%
(6).

Diabetes considerably increases the risk to all-cause mortality globally. Cardiovascular disease (CVD)
mortality associated with diabetes is higher in low- and middle-income countries (LMICs) compared to high
income countries (HIC). A recent cohort study (7) with 143,567 adults aged 35-70 years reported higher
CVD rates among people with diabetes in LMICs (LIC 10.3, MIC 9.2, per 1,000 person-years, P < 0.001)
compared to HIC (8.3 per 1,000 person-years, P < 0.001). Cardiovascular mortality was also higher in LMICs
(LIC10.3, MIC 9.2 person-years, P <0.001) compared to HIC (1.0 per 1,000 person-years, P < 0.001).

Diabetes treatment leads to heavy economic costs, with approximately USD 727 billion spent per year
globally on diabetes healthcare (8). In Kenya, USD 70.5 Million was spent in expenditures related to diabetes
care (9), translating to approximately USD 324 per person with diabetes per year (2). This increasing
epidemic points to a dire need for global, regional, and in-country approaches to find suitable solutions to

forestall further adversity.

It has been proven that multi-disciplinary, patient-centered, and well-coordinated models facilitate

diabetes self-management (10). Various diabetes care guidelines recommend individualization of care to
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enable attainment of treatment outcomes, reduce of hospitalizations and adverse clinical events and
improving the quality of life (11-13). To implement recommendations, systemic and financial barriers need
to be overcome. Hence, governments and relevant stakeholders need to invest in high-quality, team-based

diabetes care to optimize modern technological advancements (14).

Technological advancement and diabetes technology may use the versatile nature of mobile phones and
appliances (mHealth) to support diabetes. The recent increase in mobile phone ownership and use in LMICs
(15—17) has resulted in a commensurate rise in the use of mHealth in behavior change interventions (17—
22). In Kenya, the use of mHealth showed increased adherence to diabetes medication, significantly
reduced in morbidity and increased self-monitoring of blood glucose in patients with type 2 diabetes
(21,22). mHealth has the potential to address gaps in accessibility and coverage. mHealth is associated with
positive effects on clinical outcomes, compliance and quality of life in type 2 diabetes (23-25). Despite there
being many studies that have shown changes in treatment outcomes for type 2 diabetes in Kenya, there is

a dearth of evidence on the use of theory-driven mHealth interventions on diabetes care.

The most common approach to diabetes care has been focusing on behavior change and lifestyle
modification. However, a recent systematic review and meta-analysis (26) provided evidence that changing
dietary environment had a greater reduction in HbA1c: 0.5% (5.5 mmol/mol [95% CI -0.65, -0.34]) compared
to 0.32% (3.5 mmol/mol [95% Cl -0.40, -0.23]) for interventions that intended to change behavior. This
review (26) suggested four strategies to refine the efficacy of dietary behavior interventions in treatment
of type 2 diabetes. These strategies include more robust reporting of content and frequency of behavior
change techniques (BCTs), intervention fidelity (the extent to which an intervention was delivered as

conceived and planned) and alignment of the intervention with behavior change theory. (27)

This study seeks to use interactive mHealth to optimize glycemic control through dietary behavior and food

literacy in people with type 2 diabetes in Nakuru County, Kenya.

2 Statement of the Problem

The prevalence of type 2 diabetes in Kenya is rising and by 2045, it is projected that nearly 1.5 million people
will have diabetes. The application of mHealth in diabetes care has gained prominence globally, but little
is known on how this novel approach will affect treatment and management of diabetes in LMICs settings.
Further, the use of the behavior change wheel model has been associated with notable improvements in
various aspects of diabetes self-care. In addition, our systematic review showed that mHealth interventions
lack engagement and sub-optimally apply behavior change theories.

These gaps in diabetes care in Kenya, where the increased availability and use mobile telephones creates
an important opportunity for sustainable and locally suitable interventions in diabetes care. This proof-of-
concept randomized controlled trial will use mHealth, one-way and interactive mobile text messages to

optimize glycemic control in adults with type 2 diabetes. It is anticipated that the findings from this trial will
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provide information on how mobile technology can be applied to support dietary behavior modification

among adults with type 2 diabetes in a Kenya.

3  Review of Literature

This section reviews literature on use of mHealth in type 2 diabetes care, glycemic control, food literacy

and using the behavior change wheel model to develop an intervention.

3.1 Evidence on the use of mHealth in management of type 2 diabetes
Diabetes management in LMICs is influenced by a complex interplay between individual factors, the socio-
cultural and physical environment, the health system and other related drivers coupled with lack of health
insurance and poor-income levels (28-30). To address challenges in diabetes self-care in LMICs, the
principles of collaboration, education, standardization, resource optimization and technological innovation
need to be considered (31). Technological innovation includes using diabetes technology and the versatile
nature of mobile phones and appliances to support self-care.
According to the World Bank (32), there are 104 per 100 people mobile phone subscriptions globally.
Further, over 93.2% of the world’s population is now covered by a mobile broadband network (33). In Africa,
there are 76 per 100 people mobile phone subscriptions with 88.4% of the population covered by mobile
broadband network (33). Following the high ownerships and use of mobile technologies followed by their
innovative application to address health, mHealth is a fast-growing and evolving field that provides a
potential for chronic disease management.
Increased availability and use of mobile phones has facilitated the application of mHealth in behavior
change interventions (17-20). mHealth is defined as medical and public health practice that is supported
by mobile devices, like mobile phones, patient monitoring devices, personal digital assistants (PDAs), and
other wireless devices (34). In LMICs, mHealth has been shown to address gaps in accessibility and coverage
and resulted in positive effects on clinical outcomes, compliance and quality of life in type 2 diabetes (23—
25). mHealth is also influencing delivery and management of health services and information (35). The
increased accessibility to mHealth has expanded the possibilities of personalization and citizen-centered
public health and medical care. mHealth has effectively been applied in various fields of healthcare,
including maternal and child health(36), chronic disease management (37) and HIV/AIDS (38).
The potential of mHealth interventions to improve care and management of diabetes has resulted in
numerous empirical studies. Two meta-analyses, which included mainly studies from HICs, suggested that
mHealth interventions for diabetes have clinically meaningful changes of more than 0.5% change of HbAlc
(39,40). A pooled effect on HbAlc from three studies on mobile phone—based interventions showed a larger
effect of up to 20.5% (40). Further, mHealth interventions have been shown to be cost-effective (41) despite
being criticized for having meager user satisfaction ratings and usability challenges (42). Most of the studies
are however conducted in HICs. Additionally, mHealth has been associated with changes in clinical
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outcomes, improved adherence to treatment and communication with providers, decreased travel time,
easier access to expert advice and cost-effective diabetes education in LMICs (43). Further, our systematic
review on interventions in LMICs showed that mHealth has the potential to change HbAlc in clinically
significant margins (44). The operational and socio-cultural framework in LMIC is dissimilar from that in high
income countries. Therefore, more methodologically sound interventions to determine the efficacy of well-

designed interventions in these settings are required (43).

3.1.1 Use of text messaging in mHealth interventions for patients with type 2 diabetes

Text messaging is convenient, does not require internet access and is commonly used among most mobile
phone users, irrespective of their socioeconomic status (45) and is not affected by racial disparities (46).
Evidence shows that interventions using text messaging successfully reach most population subsets,
including the high-risk and hard-to-reach (47,48). Text messaging has also improved self-care and glycemic
control in racially and ethnically diverse populations with low socioeconomic status (49-51). A recent survey
in Kenya on the use of smartphone and social media in emerging economies identified text messaging as
the most popular social activity among phone users. The survey showed that 85% of Kenyans had sent text

messages in the past 12 months (52).

However, there is a lack of evidence on how health literacy interventions using text messaging affects adults
with type 2 diabetes (53). Nelson, et al., 2016 (54) examined the association between health literacy status
and engagement using text messaging, and suggested that user experience is important in the development

of engaging mHealth interventions.

Studies in LMICs have shown that using text messaging is beneficial to treatment and have full patient
satisfaction. An Egyptian study (55) suggested an up to 1.0% HbAlc reduction, considerable improvements
in adherence to medication, self-efficacy and resulted in increased knowledge and participant satisfaction.
Another study in Irag showed a 0.7% HbA1lc reduction after a 6 month SMS intervention, accompanied by

a correlated improvement in knowledge score and satisfaction ratings (56).

3.1.2  Mobile phone applications in patients with type 2 diabetes

Mobile applications (apps) are commonly referred to as a type of application software designed to run on
a mobile device, such as a smartphone or Tablet computer. The prominence of health-related smartphone
apps started in 2010, and studies have illustrated the potential of smartphone apps in complementing
diabetes care (57). Mobile health apps have the possibility to support patients in managing diabetes
through monitoring of blood glucose, diet, and exercise as well as to increase adherence to diabetes
management and self-monitoring. Evidence from meta-analyses suggest that mobile apps can support
improvement of blood glucose control and strengthen the self-care perceptions in people with diabetes by

increasing health knowledge (58,59). A recent systematic review and meta-analysis shows that SMS-based



mhealth interventions produced the highest effects on treatment when compared with smartphone apps-

based services (60).

3.2  Evidence on using glycated hemoglobin (HbAlc) in measurement of glycemic control
Glycated hemoglobin (HbA1lc) is the average plasma glucose over the previous eight to twelve weeks (61).
This test can be conducted at any time of the day and does not require any specific prior preparation, such
as fasting. This flexibility makes HbA1C a more preferred and recommended diagnostic test for measuring
glycemic control in people with diabetes (62—64). The recommended cut-off point for diagnosing diabetes
using HbAlc is 6.5% (48mmol/mol). However, a value >6.5% does not necessarily imply diagnosis of
diabetes while levels between 5.7 and less than 6.5%, infer a pre-diabetes range.
Using HbAlc is advantageous because it avoids the day-to-day variability of glucose values, and the need
for the patient to fast prior to the test. However, differences in precision of HbAlc measurement between
laboratories and global inconsistency remain problematic concerns for this test (62). Additionally, HbA1C
is influenced by erythropoiesis, altered haemoglobin, glycation, erythrocyte destruction and assays (65).
Despite the expectation that low HbA1C reduces all-cause mortality, some studies have shown increased
risk of mortality and cardiac events, depicting a U-shaped correlation (66,67). The reason for the higher
mortality risk is however not clearly known but may be explained by hypoglycemia and a possible direct
adverse effect of administered pharmacological glucose-lowering agents. Further, other studies have
revealed that the there is an increased risk of mortality associated with low HbAlc values (68—70). High
levels of HbA1C increases the risk to cardiovascular conditions, diabetes complications and other
debilitating health outcomes as compared to normal ranges of HbA1C. Hence, various guidelines (71-74)
recommend reducing HbAlc levels to less than 7% and emphasize the value of achieving the low HbA1C

through individualized treatment approaches based on specific patient characteristics (75,76).

3.3 Evidence on the role of food literacy on type 2 diabetes
Vidgen et al. (77) define food literacy as ‘a collection of inter-related knowledge, skills and behaviors
required to plan, manage, select, prepare and eat food to meet needs and determine intake’. In this
definition, food literacy is composed of 4 components: (i) Planning and management; ii) Selection; iii)
preparation and iv) eating. Recently, Fisher et al., (78) redefined food literacy in the South African context
as ‘Food literacy refers to an individual’'s knowledge, skills and behavior as demonstrated through the
sourcing, consumption as well as the nutritional, economic, safety and social aspects of food’. The two
definitions agree on the broader significance of knowledge, skills, and behavior. However, the new South
African definition emphasizes on sourcing of food, nutritional value, safety, economic and social aspects
related to food consumption. It has also been advanced that food literacy is influenced by interdependent
intrinsic attributes (79). In this perspective, intrinsic factors include food skill, knowledge, and self-efficacy
while extrinsic attributes are ecological or socio-cultural drivers. Using a combination of the described

components (77) and attributes (79) food literacy can be defined as ‘the interrelated combination of



knowledge, skills and self-efficacy on food planning, food selection, food preparation, eating and evaluating
information about food with the ultimate goal of developing a lifelong healthy, sustainable and gastronomic

relationship with food’ (80).

Food literacy has the potential to connect food and nutrition-related knowledge, cooking skills, and
capability to promote and develop relevant knowledge to facilitate dietary behavior change (81). In
Australia, food literacy interventions have been shown to provide individuals with skills that contribute to
health (77,81). Similarly, an Irish study showed that lower diabetes nutrition knowledge was linked to lower
intakes of fruits and vegetables and consumption of foods with higher dietary glycemic index (82). A positive
correlation between health literacy and diabetes knowledge has also been inferred in patients with type 2

diabetes, as described in a recent systematic review (83).

There is a dearth of information on food literacy of people with type 2 diabetes in Kenya. However, one
study on nutrition knowledge in people with type 2 diabetes revealed that 69.3% had low nutrition
knowledge and 81.4% of the people did not know the meaning of a balanced diet (84).
3.4 Development of an intervention using the behavior change wheel model

Behavior change interventions are defined as organized sets of activities that are designed to change
specific behavior patterns (85). Generally, these patterns are measured based on prevalence or incidence
of the behaviors in specific populations. Human behavior change is complex given that it is determined by
the intricate interactions between the individuals’ environment and a diverse set of social drivers (86).
There is increasing recognition that the design of behavior change interventions should be based on
relevant theories (87—89). The value of using behavior change theories and behavior change techniques
(BCTs) in mHealth interventions is known (90,91). However, their application in LMICs is sub-optimal (92).
Recently, the behavior change wheel (BCW) (86) has been applied in the design and implementation
mHealth interventions (93—95). BCW allows users to design and decide on interventions and policies based
on an analysis of the specific behavior. It also takes into consideration the processes that need to be altered
to effect the behavior change, and provides the interventions and policies needed to change the processes
(86).

The BCW outlines three stages of designing interventions as illustrated in Figure 1 below.



’ Stage 2: Identify Stage 3: Identify content
- h h o
e et intervention options and implementation options

1. Define the problem in Identify: Identify:
behavioural terms 5. Intervention 7. Behaviour change
2. Select target behaviour functions techniques
behaviour
4. Identify what needs to Behaviour Change

Figure 1. The Behavior Change Intervention design process

Source: Adapted from The Behavior Change Wheel, A guide to Designing Interventions (p 25) by Michie,
S., etal 2014.

3.5 Research Objectives
The objective of this study is to evaluate the efficacy of a diet-related mHealth intervention on glycated
hemoglobin among adults with type 2 diabetes.

By using one-way and interactive mobile telephone messages, this intervention seeks to achieve the

following specific objectives:
1. Reduce glycated hemoglobin by at least 0.3% after 12 weeks

2. Increase food literacy scores as measured by the self-perceived food literacy scale



4 Conceptual Framework and Operationalization

The theoretical framework (Figure 2) of dietary behavior and food literacy is founded on the four
components of food literacy in Vidgen et al. (77) and the attributes of food literacy described by Perry et
al., (79). The four components of food literacy include planning, selection, preparation and eating, while
the attributes are skills, knowledge, and self-efficacy. Vidgen definition. (77) has been criticized for its
emphasis on knowledge and excludes functional skills (96). Our operational definition therefore
amalgamates a wider scope of definition of food literacy. Based on findings from our qualitative study
conducted in the same population, it was found that two components of food literacy presented as the
highest-ranking barriers to health dietary intake. We therefore developed the conceptual framework based
on selection and eating of healthy dietary diet. BCW is applied to systematically identify the theoretical
domains framework, intervention functions and behavior change techniques that were used to develop
text messages for the intervention. It is anticipated that the text messages will influence changes selection

and eating of healthy diets that will result in a reduction in HbA1C.

Behavioral
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P

sychological
Capability
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to health dietary intake:
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Framework Text
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Unhealthy dietary eSelection of unhealthy Motivation e Intervention Functions
patterns food e Behavior Change

eEating unhealthy Autonomic Techniques
diets Motivation

A

Opportunity

Physical
Opportunity

Social
Opportunity

Figure 2. Conceptual Framework for dietary behavior outcomes and food literacy concepts
4.1 Operational definition of independent and dependent variables

4.1.1  Definition of independent variables
i. Food literacy: theinterrelated combination of knowledge, skills and self-efficacy on food planning,
selecting foods, food preparation, eating and evaluating information about food with the ultimate
goal of developing a lifelong healthy, sustainable and gastronomic relationship with food (80).
ii.  Attribute of food literacy: quality or feature considered as a characteristic or integral part of food
literacy (79,97)
iii. Psychological capability: The mental capacity, knowledge or psychological skill to engage in the

necessary thought (85)



iv. Physical capability: The capacity, physical skill, strength, or stamina to perform an activity (85)
V. Physical opportunity: The opportunity offered by the environment (85)
vi. Social Opportunity: The cultural milieu, social cues and interpersonal influences that direct the
way we think about things (85)
vii. Reflective Motivation: Processes such as evaluating and planning (85)
Viii. Automatic motivation: The emotions, reactions, desires and impulses arising from associative
learning and/or innate dispositions (85)
4.1.2  Definition of dependent variables

Glycated hemoglobin (HbA1c) is the average plasma glucose over the previous eight to twelve weeks (61).

5 Hypotheses/research questions
We hypothesize that using mHealth influences food literacy and dietary behavior hence reducing HbAlc

by at least 0.3% in 12 weeks among adults with type 2 diabetes.

6  Study design and sampling strategy
6.1 Study design
This will be a proof-of-concept randomized controlled trial (RCT) using mobile text messaging to optimize

glycemic control in adults with type 2 diabetes.
6.2 Participants

6.2.1 Setting of the study

This study will be conducted in Nakuru County, located 157km North-West of Nairobi, Kenya (Appendix 1).
Nakuru County covers an area of 7,495 km? and has 11 administrative Sub-Counties including Nakuru Town
East, Nakuru Town West, Naivasha, Molo, Gilgil, Njoro, Kuresoi North, Kuresoi South, Rongai, Nakuru North
and Subukia (98). The county is estimated to have a population of nearly 2 million people (99) and an

estimated prevalence of 2.4% of type 2 diabetes among adults aged >50 years (6).

6.2.2  Inclusion and exclusion Criteria
Participants will be eligible for inclusion into the study if they meet the following criteria:

a. adults over the age of 18 years;

b. diagnosed the type 2 diabetes within the previous 1 year and obtaining care at a

participating level 4 hospital,

c. able to read English or Swahili Language (self-reported).

d. currently own and able to read and send mobile text messages using any phone;
Participants will be excluded if they:

a) are on dialysis;

b) are pregnant;



c) are unable to use mobile phone because of mental or visual impairment or any other

reason.

6.3 Sample size
Hypothesis testing was not the objective of this study. However, for an effect size of 0.60, at a power of
0.80 and at an alpha level of 0.05, a sample size of 25 in each group has been used to results in a 1%
reduction of HbAlc levels at post-test compared with pre-test (100). We therefore determined a sample
size of 60 a-priori (n=30 intervention, n=30 control arm) to assess feasibility of text messaging in optimizing
glycemic control. It is anticipated that this proof-of-concept study will obtain parameters that will be used
in determining a robust power calculation for a fully powered efficacy trial, as it has been applied elsewhere
in Bucci et al. (101).

6.4 Sampling design
Nakuru county has 18 level 4 hospital(102). Purposive sampling will be used to select two hospitals, one in
a rural setting, and another in an urban setting. Multistage random sampling with then be applied to
randomly assign 15 participants in either the intervention or control arms using simple random sampling in

each of the selected hospitals.

6.5 Recruitment
The officers-in-charge of the non-communicable disease clinics shall be enlisted to help in the recruitment
of participants. The officers will receive the recruitment procedure guidelines prior to the onset of the study
to ensure a standard approach in all the hospitals. During the clinic visits, the participants will be asked to
participate in the study. Possible study participants will be given details on the study and asked to
acknowledge their willingness to participate within 7 days. The recruitment is planned to take place

between 15" July to 15™ August 2021.

Due the COVID-19 disease the following precautionary measures shall be ensured by the research team,
participants and hospital staff during recruitment, training and all activities in this study:
1. The study shall provide personal protective equipment (PPE) for all study participants and
researchers.
2. Regular and thorough washing of hands with soap and water, or alcohol-based hand sanitizer
provided by the research.
3. Maintaining a distance of at least 1 meter (5 feet) between yourself and anyone (who is
coughing or sneezing), avoiding handshakes or hugging.
4. Persons with a cough or sneezing should stay home or keep a social distance but avoid mixing

with others in a crowd.
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5. Maintain good respiratory hygiene by covering your mouth and nose while coughing and
sneezing with a handkerchief, tissue, or into flexed elbow.

6. Stay at home if you feel unwell with symptoms like fever, cough and difficulty in breathing.

7. Allstudy participants should at all times wear a face mask to reduce the chances of transmission
of the virus.

8. Any cases regarding the disease will be reported using the call line facility number 719. Correct
messages to be relayed to the participants (if need be) will be received from *719#

9. Surfaces used during the research activities (e.g. desks, tables) and objects will be wiped with
disinfectant regularly.

10. Surfaces used during the research activities (e.g. desks, tables) and objects will be wiped with

a disinfectant regularly.

6.6 Randomization
We will apply simple random sampling through a computer-generated list of random numbers. The hospital
diabetes registers from the two selected hospitals will be used to select patients on regular diabetes care

from the hospital patient records. The patients will then be assigned numbers and randomly selected.

6.7 Blinding
Blinding of the participants, care providers or the research team is not possible because the intervention
requires identification of participants to receive text messages.

6.8 Interventions
6.8.1 Intervention group
The intervention group will receive a total of 43 text messages as tabulated in Table 1 below. Text messages
were developed using the BCW through a systematic process linked to specific behavior change techniques
(Table 2). The text messages will provide practical information or guidance to influence selection and eating
healthy diet for type 2 diabetes care. The text messages were either loss- or gain-framed to increase
influence on behavioral decisions (103). Additionally, the participants will receive a text message to rate
their ability on selection of food and eating of healthy diet based on the messages received in the month.
The combination of the one-way and two-way messages in this group are designed to increase engagement

of the participants.

Table 1. Text Messages Schedule

Message type Message format Frequency Total number of messages
Introductory message One-way Once 1

Clinic Appointment One-way 1 message per month 3

Selection of healthy food One-way 3 messages per week 18

Eating healthy diet One-way 3 messages per week 18

Evaluation message Interactive 1 message per month 3
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6.8.2 Control group

The control group will continue receiving standard care in the hospitals. The control group shall receive a

reminder text messages one day before the routine clinic appointment. The clinic appointment dates shall

be derived from the hospital where the participant receives routine diabetes care.

Figure 3 describes the study timeline and workflow. At the beginning of the intervention, both the control

and intervention groups will receive introductory text messages. Text messages shall consist of personalized

salutation (using the preferred name of the participant) sent to the officially registered mobile numbers.

The messages shall be sent between 10am and 3pm through the Africa’s Talking

Application Programming Interface (API).

Introductory | ( -.C.Iini: Appointment reminder tlmi: Appaintment reminder SMS: " [ clinic Appointment reminger |
message L SMS1 | Text: 1 SMS: 1 ]
ot &
Baseline End of study I [ ) tel'-’cst-t
Measurements Measurement intervention
\ Measurements
'y
Ty |
Recruitment ‘ Wk 0 Wk 1-4 Wk 5-8 Wk 9-12 Wk 25
=] : [_' -J
. ( 1-way texts per week: 3 ] 1-waytexts per week: 3 1 1-way texts per week: 3
Introductory 2-Way text per month: 1 2-Way text per month: 1 2-Way text per month: 1
message | ._Clinic appointment reminder: 1 | | Clinic appointment reminder: 1 | . Clinic appointment reminder: 1 |
a q
Intervention
Baseline End of study Post.
intervention

Measurements Measurements

Figure 3. Study timeline

®

. Measurements |
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Table 2. Text messages for specific target behaviors

COM-B What needs to happen | Behavior Change Text No Text Messages
Components | for the target behavior | Technique
to occur?
Physical Be able to select Instructions on S1 To meet nutrient needs within calorie limits, choose a variety of nutrient-dense foods across and
capability healthy food how to perform within all food groups in recommended amounts. Energy dense foods include vegetables, fruits, whole
behavior grains, beans, nuts and seeds, and lean protein — when prepared with little or no saturated fats,
added sugars and sodium

S2 There are 5 food groups: (1)Vegetables and legumes or beans
(2)Fruit; (3)Lean meats and poultry, fish, eggs, nuts and seeds, legumes or beans;(4) Grain (cereal)
foods, mostly wholegrain or high cereal fiber varieties (5) Milk, yoghurt, cheese or alternatives, mostly
reduced fat.

S3 Reduce foods and beverages that are high in added sugars to better control your blood sugar. To
avoid added sugars, check for words like brown sugar, corn sweetener, corn syrup, dextrose, fructose,
and high-fructose corn syrup. These are added sugars

S4 Reduce or avoid foods and beverages that are high in saturated fat like whole milk, cream, butter,
cheese, meat, palm oil and coconut oil. Instead, select low-fat milk and use healthier plant-based oils.

S5 Instead of selecting canned fruit or bottled juices, buy fresh juice or fruits as they are energy dense
and have fiber that helps in blood sugar control. Fresh fruits are also cheaper.

Be able to eat healthy El To ensure you eat a healthy diet, try to eat the following food servings most days of the week:

food diet (1) Vegetables and legume beans: Like 5-6 medium cups of managu, or mixed vegetables, or 2
tomatoes.
(2) Fruits: Like 2 medium size apples, bananas, oranges or pear.
(3)Lean meats and poultry, fish, eggs, nuts and seeds, legumes or beans: Like 200g raw meat or fish, or
2 eggs, or 60g of nuts or 300g beans ;
(4) Whole meal grain (cereal) foods: Like 60—90 g of Ugali, bread, chapati
(5) Milk, yoghurt, cheese or alternatives: like 500 ml milk or yoghurt

E2 Most processed carbohydrate foods release glucose more quickly than whole grain carbohydrates. Eat
whole grain carbohydrates which produce a slower rise in blood glucose levels, which are called low-
glycemic index (Gl) foods and result in better blood glucose control.

E3 Low Gl foods include some posho milled unga, high-fiber breads and whole meal cereals githeri, most
fruits, legumes, and low-fat dairy products

E4 Eating vegetables before a carbohydrate rich meal has been shown to have beneficial effects on blood

sugar levels. This practice slows down the speed at which carbs are absorbed into the bloodstream
and may benefit both short- and long-term blood sugar control.
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ES5

Eat fruits instead of making fruit juice. Fruits contain fiber and various plant compounds. Sugar from
fruits is generally digested very slowly and do not cause increases in blood sugar levels.

E4

Limit pork, lamb, beef meats: instead, eat plant-based proteins like beans, green peas, green grams or
animal proteins like eggs or fish. Pork, lamb, beef meats contain saturated fats

E6

Limit lard/bacon /chicken fat/butter, instead, vary with liquid vegetable-based oils: Use olive oil or
vegetable oil for cooking. Limit lard, bacon, chicken fat and butter contain saturated fats

E7

Eat regular meals and spread out your servings of energy giving foods evenly throughout the day. This
helps you can maintain energy levels without causing large rises in blood glucose levels.

Psychological
capability

Know healthy food

Advanced planning
skills to ensure
selection of food
healthy food

Know the composition
of the plate model

Information about
health
conseguences

S6

The amount of carbohydrate in your meal has the greatest effect on blood glucose levels. Avoid big
servings of carbohydrates in your meal and ensure most of your energy giving foods are composed of
whole meal or high fiber. Make vegetables and fruits take the larger portion of your plate.

S7

There are two main types of fat: saturated and unsaturated. Too much saturated fat in foods like
fatty meat, sausages and butter can increase the amount of cholesterol in the blood, which increases
your risk of developing heart disease.

S8

Instead of selecting foods with saturated fats, select foods with unsaturated fats like nuts, seeds,
seafood, and avocados.

S9

Some food items like sauces have hidden sugar and salt, therefore it is wise to avoid tomato sauces,
fat-free salad dressings, and condiments. Instead of sauces. To improve the taste of your food, select
preferred spices, herbs, onions, or other low-energy flavorings

S10

Select whole or minimally processed foods, which help to control your blood glucose

S9

Make an eating plan each week — this is the key to fast and easy meal preparation. This will also
ensure that you plan for healthy diets and better controlled blood glucose.

S11

Plan to have meals with plenty of vegetables and fruit. Your goal is to fill half your plate with
vegetables and fruit at every meal. Choose colored fruits like oranges, mangoes, loquats, plums and
vegetables like managu, carrots and tomatoes.

ES8

Start with a 9-inch dinner plate

Fill half with non-starchy vegetables, such as managu, Sukuma wiki, green beans, broccoli, cauliflower,
cabbage, and carrots.

Fill one quarter with a lean protein, such as chicken, fish, legumes or beans, or eggs.

Fill one quarter with whole meal carbohydrate foods: grains, starchy vegetables (such as potatoes and
peas), rice, pasta, beans, fruit, and yogurt. A cup of milk also counts as a carb food.

Social
Opportunity

Change cultural habits
on portion size

-Goal setting
(behavioral)
-Restructuring the
physical
environment

S12

Controlled portion sizes of food are important to reducing calorific intake. To control your portion
sizes, plan to use a smaller plate size when serving meals.

S13

Your health is a personal responsibility. When eating, try to avoid places that may entice you to eat
excessive food. Eat most of your meals at home for better control of healthy food and your blood
sugar
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Reflective
motivation

Intend to select
healthy diet

-Information
about health
consequences
-prompts/cues

S14

Make your shopping list ahead of time and do not go shopping while hungry. This helps you to buy
healthier items but also save money and select healthier foods.

S15

Intend to purchase less saturated and unhealthy fats by using oils like canola, corn, olive, peanut,
safflower, soybean, and sunflower oils. Unsaturated oils that are healthy and are also naturally present
in nuts, seeds, seafood, and avocados.

S16

Intend to select healthy dietary pattern by selecting foods and beverages that have low or no added
sugars, saturated fat, and/or sodium. Check food labels to check the nutrient content of the food
items.

S17

Instead of purchasing processed grade 1 flour or unga, use posho mill unga. It contains fiber and other
plant extracts that are important to the body and blood sugar control.

Intend to prioritize
eating healthy diet

ES

Small changes to more nutrient-dense, single food and beverage choices combine to become a
nutrient dense meal, and can lead to a whole day made up of nutrient-dense meals and snacks,
increasing you blood sugar control

E 10

Place fresh and locally available low-carbohydrates fruits on the table or where they are easy to reach
to increase intake of fruits. This enables you to eat healthy and avoid unhealthy snacking.

E1l1

To reduce salt intake, ensure that salt in added to food when cooking. Avoid having saltshakers on the
table when eating

E12

A supportive family enables you to eat healthy meals. Enlist your family members to support you to
encourage your intake of healthy meals by planning meals and eating together.

E13

Portion sizes of food affect the calories consumed. Plan to control your portion sizes by using smaller
plates and ensuring that you apply the plate model in serving your various foods

E14

Water is important to prevent dehydration and aid in the digestion of food and absorption of
nutrients. To increase water intake, flavor your water with fruits like lemon or orange.

Automatic
motivation

Establish routines and
habits to select
healthy diet

Instructions on
how to perform
behavior

S18

Keep a food diary for a few days to evaluate what you eat every day. Note how you were feeling when
you ate — hungry, not hungry, tired, or stressed?

Create a list of “cues” by reviewing your food diary to become more aware when you’re “triggered” to
eat for reasons other than hunger.

Is there anything else you can do to avoid the cue or situation? If you cannot avoid it, do something
differently that would be healthier.

Replace unhealthy habits with new, healthy ones

Restructuring the
physical
environment
Prompts/Cues

S18

Replace white rice with whole grains foods or brown rice. This ensures that better blood sugar control.

E 15

Eat smaller meals more often. Eat at least three meals a day with snacks in between. When you wait
too long to eat you are more likely to make unhealthy food choices.
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Establish routines and E 16 Make a routine of eating healthy snacks like groundnut or almonds, yogurt, or yogurt with berries,
habits to serve and eat hard-boiled eggs, avocado, or fruit slices. These snacks help you to maintain you blood sugar and
healthy diet reduce extra energy intakes.
E17 Eating at home, or carrying safe food when traveling ensures that you eat healthy diets that make you
control our blood sugar
E 18 Alcohol consumption can worsen diabetes-related medical complications, such as disturbances in fat
metabolism, nerve damage, and eye disease. Avoid of limit alcohol to have optimal blood sugar
control
Two-way messages Month 1 | Looking at the messages you have received this month, rate your confidence in selecting of healthy diets
12345
Month 2 | Looking at the messages you have received this month, rate your ability to eat healthy dietary choices
for diabetes care
12345
Month 3 | Looking at the messages you have received this month, rate your general knowledge relating to

selection and eating of health diet
12345
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6.9 Outcomes

6.9.1 Primary outcome measures

The primary outcome measure is HbAlc which shall be measured at baseline and at the end of the
intervention. HbA1lc will be measured using a high-performance liquid chromatography technigue using
Variant Il (Bio-Rad, Montreal, Quebec, Canada). FPG will be analysed by the glucose oxidase method using

a Hitachi 7600 (Hitachi, Hitachi, Japan).

6.9.2 Secondary Outcome measures
Secondary outcome measures will include biochemical, anthropometric and behaviour change
measurements shall be measured at baseline and endline (end of week 12). Additionally, user-satisfaction

shall be assessed at 12 weeks and 24 weeks post-intervention.

Biochemical measurements will include fasting plasma Glucose (FPG), total cholesterol (TC), triglycerides
(TG), and high-density lipoprotein-cholesterol (HDL-C). FPG will be analysed by the glucose oxidase method
using a Hitachi 7600, while TC, TG, HDL-C will be measured using the automatic blood analyser (Hitachi 736-

40). Lab testing and analysis will be conducted at the Lancet laboratories, Kenya using standard procedures.

Anthropometric measurements will include weight, height, waist and hip circumferences that shall be
measured by trained research assistants, and shall follow the CDC Anthropometry Procedures Manual

(104). Additionally, bioelectrical impedance analysis shall be taken to determine body fat using the

Behaviour change shall be measured by changes in dietary intake of legumes, fruits and vegetables and
through the mHealth Satisfaction Questionnaire (Appendix 6). The mHealth Satisfaction Questionnaire will
be adopted from the questionnaire for assessing user satisfaction with mobile health apps (105).

7  Data Collection

7.1 Quantitative Instruments

Various tools will be used to collect data. The socio-demographic and health questionnaire (Appendix 3),
the food frequency questionnaire (Appendix 4) and the self-perceived food literacy questionnaire
(Appendix 5) will be administered on all participants after enrolment. The socio-demographic and health
guestionnaire and the food frequency questionnaires have been piloted and used in studies in Kenya, while
the self-perceived food literacy questionnaire shall be piloted during the study. These tools will be
administered by trained research personnel in either Swahili or English, depending on the preference of

the participant.
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7.1.1  Socio-demographic and health history questionnaire

This study will utilize the electronic socio-demographic and health history questionnaire (Appendix 4) that
was previously used in a sister study conducted in Makueni County, Kenya (Protocol number AMREF P424
2018). The questionnaire was developed based on the World Health Organization STEPS Instrument and
Support Materials (106) and piloted in Makueni County, Kenya.

7.1.2  Self-perceived food literacy questionnaire

The self-perceived food literacy questionnaire is based on the tool used to assess the food literacy among
people with chronic diseases in Netherlands (107). This tool was developed through an expert-based and
theory-driven process and shall be piloted and adjusted before being used in the Kenyan settings. The

responses options are a 5-point Likert scale where 1= ‘not at all/never’ to 5="yes/always’ (Appendix 4).

7.1.3  Anthropometric measurements
Anthropometric measurements will be taken during the filling of the socio-demographic and Health history
guestionnaire. These measurements will include height, weight waist and hip circumference. Height and

weight shall be used to calculate the body mass index (BMI).

7.1.4  Body composition
Body composition of all participants shall be taken at baseline and at the end of the intervention. The
measurements shall be conducted by trained research assistants using the Bodystat 500® Body

Composition Monitor.

7.1.5 Blood samples

Two trained phlebotomists, each serving one hospital, will draw 5 ml venous blood using the closed vacuum
extraction tubes with single-use needle and needle holder and following the WHO and Kenya Medical and
Research Institute (KEMRI) guidelines(108). Laboratory requisition forms indicating the participant
identification code shall be written for all the collected samples. The samples will be immediately stored in
insulated coolers containing ice/cold packs at around 4°C. At the end of sample collection, the
phlebotomists will centrifuge the blood samples and serum transferred into sterile cryo-vials in the two
level 4 hospital laboratories. Two centrifuges shall be provided by the study, assigned to the two study
phlebotomists. Thereafter the samples will be frozen at -20 degrees centigrade in study nitrogen tanks and

transported to Lancet Laboratories® in Nairobi for analysis.

Phlebotomists will ensure hand hygiene by using pair of well-fitting clean disposable latex-free gloves,
alcohol rubs, water and soap before after each blood draw to reduce risks of cross-contamination. Sufficient

single-use disposable needless and sampling tubes will also be ensured for each blood sampling.

18



The study shall provide all required laboratory disposal equipment and materials.

Disposal of all lab waste will adhere to Laboratory Biosafety and Bisecurity Policy Guidelines (109). In brief

the following measures shall be ensured in disposal of infectious wastes:

i. Red infectious/biohazard waste disposal containers shall be located in each area of the laboratory
where infectious waste may accumulate.
ii. Containers shall be lined with disposable bright orange/red biohazard bags before placing
infectious waste into them to prevent leakage.
iii. Infectious waste containers shall not be filled more than three-quarters full.
iv. Biohazard bags shall be removed from the work area after each day's use.

V. Bags and containers shall be transport to the biohazard holding room as per the facility procedures.

7.1.6  Interactive text messaging
At the end of every 30 days of the study, participants will be asked to evaluate the usability of the text
messages in past previous month using Likert scale rating. The response will determine the type of

messages the participant will receive subsequent month.

7.2 Training of research assistants and piloting
Training of research assistants and enumerators will take 3 days. On day 1, the research assistants will be
introduced to the research methods in a step-by-step approach as shown below. This phase of training will
be conducted either online or face-to-face to allow for flexibility during the COVID crisis.
Step 1. Informed consent procedure, research ethics and regulatory requirements and documentation.
Step 2. Participant recruitment and retention strategies
Step 3. Review of the data collection tools, including the socio-demographic and health history
guestionnaire, food frequency questionnaire and the self-perceived food literacy questionnaire. This step
is meant to give the research assistants and enumerators a broad understanding of the expected each tool.
All questions in the three tools shall be read and discussed to provide an opportunity for clarification on
possible responses.
Step 4. Video illustrations of study-related anthropometric assessments: height, weight, waist and hip
circumferences and body composition.
On day 2, the research assistants will be provided with hands-on training on procedures that shall be applied

in this study. This phase shall apply didactic approach, face-face demonstrations, and role plays. The trainers
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will use actual data collection tools, PowerPoint slides and videos during these structured sessions. The
following steps shall be followed in this phase of training:
Steps 1: Role playing of the interviewer-administered data collection tools.
Step 2: Demonstration and breakout sessions for role playing of anthropometric assessments.
On day 3, the socio-demographic and health history questionnaire and the self-perceived food literacy scale
will be piloted in hospitals that will not be included in the study. The pilot will include a sample size of 6
respondents, representing 10% of the of the sample projected for the trial, as suggested by Connelly et al.,
(110)
7.3  Management of data quality during fieldwork
To ensure accurate and reliable data collection, the following measures shall be applied:
i.  Timely provision of data collection tools and equipment to the enumerators and research assistant
ii. Early logistical arrangements, coordinated by the Pl and Co-Pl in collaboration with the hospital in-
charges
iii. Coordinating with hospital in-charges regarding arrival and data collection points of enumerators
iv. Identifying sampled respondents, coordinated by the hospital in-charges

V. Preparation for collection, with brief overview of steps by the Co-PI and research assistant.

Additionally, data quality during field work shall be ensured by the following activities planned by the
Principal Investigator (Pl) MM, in collaboration with the Co-Principal Investigators (CO-Pls):
i. Prepare, conduct, and administer the research budget, and trainings in compliance with applicable
laws, regulations and institutional policy governing the conduct of the study.
ii. Ensure that procedures in the study are consistent with sound research design and do not
unnecessarily expose participants to risk or harm.
iii. Define and communicate roles and responsibilities for each research team member.
iv. Regularly meet with the CO-Pls and research team to keep them informed of the status of project
activities.
V. Ensure the integrity and safeguarding of research data records and scientific data.

vi. Ensure the completion, accuracy and timeliness of research data and reports.

JKUAT shall provide permission to conduct the study and provide overall supervision of the study through

the Project Lead (FK) Legume Centre of Excellence for Food and Nutrition Security (LCEFONS).

KU Leuven shall provide supervision and administration of the study’s research budget, and trainings in
compliance with applicable laws, regulations and institutional policy governing the conduct of the study of

the study through the Co-Pls (CM and RV).
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7.4  Ethical issues
This study will be conducted in respect to the principles contained in the Declaration of Helsinki (111). A
written informed consent will be obtained from all participants prior to their enrolment into the study
(Appendix 1). The informed consent will allow the participant enough time to decide whether to be in the
research study and to make that decision without any pressure from the researchers. Participants will also

have the right to refuse to be in the study at all, and to stop participating at any time after study begins.

Study personnel shall ensure strategies to protect privacy interests relating to contact with potential
participants, and access to private information at all times during the study. All study personnel shall sign
and adhere to the Data Confidentiality Agreement for Study Staff (Appendix 6).

To ensure confidentiality, that an information disclosed by the participants shall not be divulged to others
without permission in ways that are inconsistent with the understanding of the informed consent form.
During consenting, subjects shall be informed of the precautions that will be taken to protect the

confidentiality of the data and be informed of the parties who will or may have access.

The community engagement strategy shall ensure that the study will be conducted in a way that is
respectful to individuals and communities to maximize social value. Additionally, internationally recognized
standards of good practice with responsiveness to the local context (112) shall be adhered to.

The data from the study will be stored in a secure server where only authorized individuals will have access
to the data. The parties will retain the data for 10 years after study completion, according to the General
Data Protection Regulation (GDPR) (113). However, neither party will destroy information without first
informing the other parties. In case of future testing, permission to conduct further studies shall be sort

from the participants.

This study will seek the following approvals, permissions, and registration:

e |etter of support from Jomo Kenyatta University of Agriculture and Technology;

e Fthical approval from the African Medical Research Foundation-Ethics & Scientific Review
Committee (AMREF-ESRC);

e Research permit from the National Council for Science Technology and Innovation (NACOSTI);

e Registration of clinical studies with human subjects that assess biomedical and/or health outcomes
at clinicaltrial.gov (114).

e  Study permit for permission to conduct the study through the Department of Health in Nakuru

County.
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8 Data Processing and Analysis

8.1 Data coding, entry, and editing; transcription of qualitative data generated
The data will be collected by use of electronic forms. Data shall be collected and stored in a secure cloud

server, hosted at the Jomo Kenyatta University of Agriculture and Technology (JKUAT).

8.2  Plan for analysis of quantitative data
Quantitative data will be analyzed by the intention to treat principle (115). Various patient characteristics
and primary outcome measures, including anthropometric and biochemical measurements (HbAlc, FBG,
lipid profiles) at baseline will be summarized using descriptive statistics. The descriptive statistics will

include means and standard deviations for continuous variables and proportions for categorical variables.

HbA1c levels will be compared at 3-months between the two arms using an ANCOVA which will control for
baseline HbA1c levels. The intervention and the control groups will be followed-up for six months. One-way

and interactive text messaging data will be analyzed descriptively.

A subgroup analyses per hospital and participant socio-demographics including age, sex, education, and

income levels will be conducted. All statistical analyses will be performed using R version 4.0.3 (116).

9  Plan for communicating findings of the study

9.1 Dissemination strategy
Findings from the study shall be disseminated through print and electronic media to relevant stakeholders.
Foreseen stakeholders include the Kenyan Ministry of Health, the county governments, NACOSTI and
AMREF Ethics & Scientific Review Committee (ESRC) and the Jomo Kenyatta University of Agriculture and
Technology website. The research findings will also be disseminated through a peer reviewed research

publication.

9.2  Outline for research report
The research report that shall be disseminated to various stakeholders will be composed of five sections:
introduction, key findings, conclusion, and recommendations for future actions. The findings from this
study shall also be published in peer reviewed scientific paper, and shall follow the CONSORT
guidelines(117).

9.3 Involvement of stakeholders in the study
The county government has been made aware of the study in earlier contacts and correspondences in our
earlier study (AMREF-ESRC P752/2020). Further, findings from this study will be provided to participants
through online and physical meetings where applicable. The Ministry of Health national technical working

group on nutrition and the County Government of Nakuru will be provided with a research report. A
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dissemination meeting shall be held in collaboration with the county government and other relevant

stakeholders such as community leaders, hospital staff and other organizations supporting diabetes care.

9.4  Likely policy implications that might arise from the study
This being a pilot, the study seeks to generate information on the feasibility of using mHealth to optimize
glycemic control and dietary behavior. The findings of the study may also be used by researchers to design
larger studies on mHealth in LMICs. The findings may be of value to the county governments and the Kenyan
Ministry of Health in development of policies and guidelines on type 2 diabetes and the patient

organizations, including the Kenya Defeat Diabetes Association. Study Limitations and Risks

9.5 Limitations of the study design and methods of data analysis

This is a proof-of-concept study, which is therefore limited by the sample size and restricted

generalizability.

9.6  Major assumptions in the study
The main assumption in this study is that participants will be willing to take actions aimed at improving their
glycemic control. Secondly, it is assumed that the participants will be willing to receive, read and apply the

messages disseminated through their mobile phones.
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10 Management and Organization of the Study

The management and organization of this study is a collaborative organization between JKUAT and KU

Leuven.

10.1 Team members, their roles, and management procedures in the study

The team members and roles in this study are listed in the table below:

Table 3. Study Team Members and Roles

Name

Institution

Role

Moses Mokaya

JKUAT and KU Leuven

Principal Investigator

Study coordinator, correspondence with
MOH and hospital in-charges

Oversight of text message delivery

Data analysis and reporting

Dr. Florence Kyallo JKUAT Co- Principal Investigator
Prof. Christophe Matthys KU Leuven Co- Principal Investigator
Prof. Roman Vangoitsenhoven KU Leuven Co- Principal Investigator
Dr. Janai Ondieki JKUAT Co- Principal Investigator
Study physician and Co-PI
Research (To be determined) JKUAT Support in research coordination, data

collection and logistics management

Enumerators (Trained Nutritionists JKUAT

0)-Two per hospital

Recruitment, Consenting, Questionnaire
administration, measurement of
anthropometrics

10.2 Other resources and facilities that will be availed for the study

The resources that will be availed for the study have been listed in the budget in Table 3. below.

Additionally, a vehicle will be availed during the study for transportation of study personnel and samples.

10.3 Schedule of activities

The study timelines are listed in Table 3 below

It is planned that the study will begin on 15 July 2021 to

Table 4. Schedule of Activities

Wko [Wk1 [wk2 [wk3 [wka |[wk5 |[wke [Wk7 [wks [wk9 [wk10 [wk11 [wk12 |

[wk 25 |

Planned Activity

23-Aug 30-Aug 06-Sep 13-Sep 20-Sep 27-Sep 04-Oct 11-Oct 18-Oct 25-Oct 01-Nov 08-Nov 15-Nov

14-Feb

Recruitment and allocation

Baseline data collection

Introdiction call and text messages

Intervention month 1

Intervention month 2

Intervention month 3

Post-Intervention follow-up
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10.4 Budget

The total budget for the entire study is estimated to cost Kes 2,550,320 as tabulated below

Table 5. Budget

Ethics Review Fees and Research Permit

Item Units Unit Cost | Frequency | Total Cost (Ksh)
AMREF Ethics review 1 5000 1 5,000
NACOSTI Research Permit 1 2000 1 2,000
Sub total 7,000

Mobilization and planning

[tem Units Unit Cost Days Total Cost
Community Mobilizer 6 2,540 15,240
Airtime for mobilization 500 4 12,000
Sub total 27,240

Lab test Equipment

Item Units Unit Cost | Frequency Total Cost
Plain Tubes for Serum Zinc Collection 2 1,200 1 2,400
Vacutainer needles (100pcs) Gauge 21 2 1,400 2 5,600
Alcohol swabs (100pcs) 1 420 2 800
Micro pore Tape 1 400 1 400
Disposable Rubber Gloves (Dust free 100pcs) 1 1,000 2 2,000
Test Strips for Cholesterol Metre (25pcs) 5 2,500 2 25,000
Test Strips for Glucometer (50pcs) 3 1,600 2 9,600
Biohazard Safety Box 1 300 1 300
Red Disposable bags (Big) 5 50 1 250
Red Disposable bags (small)) 10 30 1 300
Hand Sanitizers (500ml) 5 500 1 2,500
Mask (50pcs) 800 1 4,000
Cryol Vial (100pcs) 1,000 1 3,000
Sub total 56,150

Equipment for Handling, Transfer and Storage of Blood Samples

Item Units Unit Cost | Frequency Cost
ZR;:’;tll of Nitrogen Tank with liquid nitrogen 47 480 1 22,560
Sub total 22,560

Stationery Costs

Item Units Unit Cost | Frequency Cost
Printing paper 5 500 2 5,000
Pens 15 15 2 450
Sub total 5,450

Lab test costs

Item Pts Unit Cost | Frequency Cost
HbA1C 60 2949 3 530,820
Lipid Profile 60 2949 3 530,820
Total Cholesterol, Serum 60 949 3 170,820
Sub total 1,232,460

mHealth Costs
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[tem Pts Unit Cost | Frequency Cost
Setting up Charges - 20,000 1 20,000
Maintenance Costs - 20,000 1 20,000
Bulk SMS Services: Intervention Arm 30 5 48 7,200
Bulk SMS Services: Control Arm 30 5 4 600
Audio Calls: Intervention 30 5 12 18,000
Sub total 65,800

Study monitoring

[tem Pax Unit Cost | Frequency Cost
Per Diem (Principal Investigator) 1 7,640 20 152,800
Per Diem (PhD researcher) 1 7,640 30 229,200
Per Diem (Driver) 1 5,135 30 154,050
Sub total 536,050

Personnel

ltem Pax Stipend Days Cost
Phlebotomist 2 7,640 14 213,920
Enumerators 4 2,540 14 142,240
Enumerator’s transport 6 1,000 2 12,000
Research Assistant 1 795 90 71,550
Community Mobilization 2 2,540 14 71,120
Sub total 510,830

Transport

Item Cars Unit Cost | Frequency Cost
Fuel Costs 1 10,000 2 20,000
Sub total 20,000
Grand Total 2,483,540

26



11 References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Evans JM, Newton RW, Ruta DA, MacDonald TM, Morris AD. Socio-economic status, obesity and
prevalence of Type 1 and Type 2 diabetes mellitus. Diabet Med [Internet]. 2000 Jun [cited 2019
Feb 17];17(6):478-80. Available from: http://www.ncbi.nlm.nih.gov/pubmed/10975218
International Diabetes Federation. IDF Diabetes Atlas. IDF Diabetes Atlas 9th Ed. 2019.
International Diabetes Federation. IDF Diabetes Atlas 8th Edition 2017 Country Reports - Kenya |
Report Builder [Internet]. 2018 [cited 2019 Jan 20]. Available from:
http://reports.instantatlas.com/report/view/846e76122b5f476fa6ef09471965aedd/KEN
Manne-Goehler J, Geldsetzer P, Agoudavi K, Andall-Brereton G, Aryal KK, Bicaba BW, et al. Health
system performance for people withdiabetes in 28 low-and middle-incomecountries: A cross-
sectional study of nationallyrepresentative surveys. PLoS Med. 2019;16(3):1-21.

Mohamed SF, Mwangi M, Mutua MK, Kibachio J, Hussein A, Ndegwa Z, et al. Prevalence and
factors associated with pre-diabetes and diabetes mellitus in Kenya: results from a national survey.
BMC Public Health [Internet]. 2018 [cited 2019 Oct 31];18 (3)(1215). Available from:
https://doi.org/10.1186/s12889-018-6053-x

Bastawrous A, Mathenge W, Wing K, Bastawrous M, Rono H, Weiss HA, et al. The incidence of
diabetes mellitus and diabetic retinopathy in a population-based cohort study of people age 50
years and over in Nakuru, Kenya. BMC Endocr Disord [Internet]. 2107 [cited 2019 Oct 22];17(19).
Available from: http://unstats.un.org/unsd/

Anjana RM, Mohan V, Rangarajan S, Gerstein HC, Venkatesan U, Sheridan P, et al. Contrasting
Associations Between Diabetes and Cardiovascular Mortality Rates in Low-, Middle-, and High-
Income Countries: Cohort Study Data From 143,567 Individuals in 21 Countries in the PURE Study.
Diabetes Care. 2020;43(December):dc200886.

Seuring T, Archangelidi O, Suhrcke M. The Economic Costs of Type 2 Diabetes: A Global Systematic
Review. Pharmacoeconomics [Internet]. 2015;33(8):811-31. Available from:
http://dx.doi.org/10.1007/s40273-015-0268-9

Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha Fernandes JD, Ohlrogge AW, et al. IDF Diabetes
Atlas: Global estimates of diabetes prevalence for 2017 and projections for 2045. Diabetes Res Clin
Pract [Internet]. 2018;138:271-81. Available from: https://doi.org/10.1016/j.diabres.2018.02.023
International Diabetes Federation. Recommendations for Managing Type 2 diabetes in Primary
Care. Diabetes Research and Clinical Practice. 2017.

Evert AB, Boucher JL, Cypress M, Dunbar SA, Franz MJ, Mayer-Davis EJ, et al. Nutrition therapy
recommendations for the management of adults with diabetes. Diabetes Care. 2013;36(11):3821—
42.

Cosentino F, Grant PJ, Aboyans V, Bailey CJ, Ceriello A, Delgado V, et al. 2019 ESC Guidelines on
diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD. Eur
Heart J. 2019;1-69.

MoH-Kenya. National Clinical Guidelines for Management of Diabetes Mellitus- Republic of Kenya.
Natl Clin Guidel Manag Diabetes Mellit [Internet]. 2018;1. Available from:
https://www.worlddiabetesfoundation.org/sites/default/files/WDF09-436 National Clinical
Guidelines for Management of Diabetes Melitus - Complete.pdf

Owolabi MO, Yaria JO, Daivadanam M, Makanjuola Al, Parker G, Oldenburg B, et al. Gaps in
guidelines for the management of diabetes in low- and middle-income versus high-income
countriesda systematic review. Diabetes Care. 2018;41(5):1097-105.

Chib A, Velthoven MH Van, Car J, Chib A, Helena M. mHealth Adoption in Low-Resource
Environments : A Review of the Use of Mobile Healthcare in Developing Countries mHealth
Adoption in Low-Resource Environments : A Review of the Use of Mobile Healthcare in Developing
Countries. 2015;0730.

Blumenstock J, Cadamuro G, On R. Predicting poverty and wealth from mobile phone metadata.
Science [Internet]. 2015 Nov 27 [cited 2019 Jun 19];350(6264):1073-6. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26612950

Milward J, Day E, Wadsworth E, Strang J, Lynskey M. Mobile phone ownership, usage and
readiness to use by patients in drug treatment. Drug Alcohol Depend [Internet]. 2015 Jan 1 [cited

27



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

2019 Jun 19];146:111-5. Available from:
https://www.sciencedirect.com/science/article/abs/pii/S0376871614018894

Klasnja P, Pratt W. Healthcare in the pocket: Mapping the space of mobile-phone health
interventions. J Biomed Inform [Internet]. 2012 Feb [cited 2019 Jun 19];45(1):184-98. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/21925288

Service TS, Fjeldsoe BS, Marshall AL, Miller YD. Behavior Change Interventions Delivered by Mobile.
AMEPRE [Internet]. 2009;36(2):165—73. Available from:
http://dx.doi.org/10.1016/j.amepre.2008.09.040

Firth J, Cotter J, Torous J, Bucci S, Firth JA, Yung AR. Mobile Phone Ownership and Endorsement of
“mHealth” Among People With Psychosis: A Meta-analysis of Cross-sectional Studies. Schizophr
Bull [Internet]. 2016 Mar 1 [cited 2019 Jun 19];42(2):448-55. Available from:
https://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbv132
Wairimu TA, Anselimo M, Florence K. Effect of Using Mobile Phone Communication on Morbidity
and Health Seeking Behavior of Type 2 Diabetes Mellitus Patients at Kitui County Referral Hospital ,
Kenya. Int J Diabetes Res. 2019;4(3):83-9.

Theuri AW, Makokha A, Kyallo F. Effect of Using Mobile Phone Communication on Drug Adherence
of Type 2 Diabetes Mellitus Patients at Kitui County Referral Hospital , Kenya. Int J Diabetes Res.
2019;8(May 2017):23-9.

Stephani V, Opoku D, Quentin W. A systematic review of randomized controlled trials of mHealth
interventions against non-communicable diseases in developing countries. 2016;

Beratarrechea A, Moyano D, Irazola V, Rubinstein A. mHealth Interventions to Counter
Noncommunicable Diseases in Developing Countries: Still an Uncertain Promise. Cardiol Clin
[Internet]. 2017;35(1):13-30. Available from: http://dx.doi.org/10.1016/j.ccl.2016.08.009

Afable A, Karingula NS. Evidence based review of type 2 diabetes prevention and management in
low and middle income countries. World J Diabetes [Internet]. 2016 [cited 2020 May 7];7(10):209-
29. Available from:
http://www.wjgnet.com/esps/HelpDesk:http://www.wjgnet.com/esps/helpdesk.aspxURL:http://w
ww.wjgnet.com/1948-9358/full/v7/i10/209.htmDOI:http://dx.doi.org/10.4239/wjd.v7.i10.209
Cradock KA, OLaighin G, Finucane FM, McKay R, Quinlan LR, Martin Ginis KA, et al. Diet behavior
change techniques in type 2 diabetes: A systematic review and meta-analysis. Diabetes Care.
2017;40(12):1800-10.

Song M-K, Happ MB, Sandelowski M. Development of a tool to assess fidelity to a psycho-
educational intervention. J Adv Nurs. 2010;66(3):673-82.

De Man JI, Aweko J, Daivadanam M, Mo Isted Alvesson H, Delobelle P, William Mayega R, et al.
Diabetes self-management in three different income settings: Cross-learning of barriers and
opportunities. 2019 [cited 2020 Jun 25]; Available from:
https://doi.org/10.1371/journal.pone.0213530

U.S. Department of Health and Human Services and U.S. Department of Agriculture. 2015-2020
Dietary Guidelines for Americans. 8th Edition [Internet]. [cited 2019 Feb 1]. Available from:
http://health.gov/dietaryguidelines/2015/guidelines/.

Mogre V, Johnson N, Tzelepis F, Shaw J, Paul C. A systematic review of adherence to diabetes self-
care behaviours: Evidence from low-and middle-income countries. J Adv Nurs [Internet]. 2019
[cited 2020 Jun 22];75:3374-89. Available from: https://publons.com/publon/10.1111/jan.14190
Esterson YB, Carey M, Piette JD, Thomas N, Hawkins M. A Systematic Review of Innovative
Diabetes Care Models in Low-and Middle-Income Countries (LMICs). J Health Care Poor
Underserved [Internet]. 2014 [cited 2020 May 8];25(1):72-93. Available from:
https://doi.org/10.1353/hpu.2014.0037https://muse.jhu.edu/article/536579

WorldBank. International Telecommunication Union, World Telecommunication/ICT Development
Report and database [Internet]. Mobile cellular subscriptions (per 100 people). 2019. Available
from: https://data.worldbank.org/indicator/IT.CEL.SETS.P2

International Telecommunication Union. Measuring digital development Facts and figures 2019.
ITUPublications [Internet]. 2019;1-15. Available from:
https://www.itu.int/en/mediacentre/Documents/MediaRelations/ITU Facts and Figures 2019 -

28



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Embargoed 5 November 1200 CET.pdf

World Health Organization (WHO). Second Global Survey on eHealth (Global Observatory for
eHealth). Vol. 3, mHealth: New horizons for health through mobile technologies. Geneva; 2011.
Kay M. mHealth: New horizons for health through mobile technologies World Health Organization
Global Observatory for eHealth. GSMA mHA Mob Heal Summit Cape T. 2011;(June).

Lee SH, Nurmatov UB, Nwaru BI, Mukherjee M, Grant L, Pagliari C. Effectiveness of mHealth
interventions for maternal, newborn and child health in low- and middle-income countries:
Systematic review and meta-analysis. ] Glob Health. 2016;6(1).

Hamine S, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS. Impact of mHealth Chronic Disease
Management on Treatment Adherence and Patient Outcomes: A Systematic Review. ] Med
Internet Res [Internet]. 2015 [cited 2019 Jun 12];17(2). Available from:
http://www.jmir.org/2015/2/e52/

Shrestha R, Huedo-Medinab, T, Frederick A, Krishnane A, Copenhaverb M. Examining the
Acceptability of mHealth Technology in HIV Prevention among High-risk Drug Users in Treatment.
Physiol Behav. 2018;176(1):1570-3.

Liang X, Wang Q, Yang X, Cao J, Chen J, Mo X, et al. Effect of mobile phone intervention for
diabetes on glycaemic control: a meta-analysis. Diabet Med [Internet]. 2011 Apr 1 [cited 2019 Aug
20];28(4):455-63. Available from: http://doi.wiley.com/10.1111/j.1464-5491.2010.03180.x

Pal K, Eastwood S V, Michie S, Farmer A, Barnard ML, Peacock R, et al. Computer-Based
Interventions to Improve Self-management in Adults With Type 2 Diabetes: A Systematic Review
and Meta-analysisorg/licenses/by-nc-nd/3.0/ for details. Diabetes Care [Internet]. 2014 [cited 2020
Jun 25];37:1759-66. Available from:
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc13-1386/-/DC1.

Rinaldi G, Hijazi A, Haghparast-Bidgoli H. Cost and cost-effectiveness of mHealth interventions for
the prevention and control of type 2 diabetes mellitus: A systematic review. Diabetes Res Clin
Pract. 2020;162:1-14.

Fu H, McMahon SK, Gross CR, Adam TJ, Wyman JF. Usability and clinical efficacy of diabetes mobile
applications for adults with type 2 diabetes: A systematic review. Diabetes Res Clin Pract
[Internet]. 2017;131:70-81. Available from: http://dx.doi.org/10.1016/].diabres.2017.06.016

Hurt K, Walker RJ, Campbell JA, Egede LE. mHealth Interventions in Low and Middle-Income
Countries: A Systematic Review. Glob J Health Sci. 2016;8(9).

Mokaya M, Kyallo F, Vangoitsenhoven R, Matthys C. Effectiveness, Efficiency and User-Satisfaction
of mHealth interventions for Type 2 Diabetes in Low-and-Middle Income Countries: A systematic
Review [Manuscript submitted for publication].

Duggan M. Cell phone activities. Pew Research Center, Washington DC. 2013.

Chakkalakal RJ, Kripalani S, Schlundt DG, Elasy TA, Osborn CY. Disparities in using technology to
access health information: Race versus health literacy. Diabetes Care. 2014;37(3):53—-4.

Burda C, Haack M, Duarte AC, Alemi F. Medication adherence among homeless patients: A pilot
study of cell phone effectiveness. ] Am Acad Nurse Pract. 2012;24(11):675-81.

Krishna S, Austin Boren S, Balas EA. Healthcare via cell phones: A systematic review. Telemed e-
Health [Internet]. 2009;15(3):231-40. Available from:

http://www liebertonline.com/doi/abs/10.1089/tmj.2008.0099

Arora S, Peters AL, Burner E, Lam CN, Menchine M. Trial to examine text message-based mhealth
in emergency department patients with diabetes (TEXT-MED): A randomized controlled trial. Ann
Emerg Med [Internet]. 2014;63(6):745-754.e6. Available from:
http://dx.doi.org/10.1016/j.annemergmed.2013.10.012

Capozza K, Woolsey S, Georgsson M, Black J, Bello N, Lence C, et al. Going mobile with diabetes
support: A randomized study of a text message-based personalized behavioral intervention for
type 2 diabetes self-care. Diabetes Spectr. 2015;28(2):83-91.

Nundy S, Dick JJ, Chou CH, Nocon RS, Chin MH, Peek ME. Mobile phone diabetes project led to
improved glycemic control and net savings for chicago plan participants. Health Aff.
2014;33(2):265-72.

Silver L, Huang C. In Emerging Economies, Smartphone and Social Media Users Have Broader Social

29



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Networks [Internet]. Pew Research Center. 2019. Available from:
https://www.pewresearch.org/internet/2019/08/22/social-activities-information-seeking-on-
subjects-like-health-and-education-top-the-list-of-mobile-activities/

Nelson LA, Mulvaney SA, Gebretsadik T, Ho YX, Johnson KB, Osborn CY. Disparities in the use of a
mHealth medication adherence promotion intervention for low-income adults with type 2
diabetes. ] Am Med Informatics Assoc. 2016;23(1):12-8.

Nelson LA, Mulvaney SA, Johnson KB, Osborn CY. MHealth Intervention Elements and User
Characteristics Determine Utility: A Mixed-Methods Analysis. Diabetes Technol Ther.
2017;19(1):9-17.

Abaza H, Marschollek M. SMS education for the promotion of diabetes self-management in low &
middle income countries: A pilot randomized controlled trial in Egypt. BMC Public Health.
2017;17(1):1-19.

Haddad NS, Istepanian R, Philip N, Khazaal FAK, Hamdan TA, Pickles T, et al. A feasibility study of
mobile phone text messaging to support education and management of type 2 diabetes in Iraq.
Diabetes Technol Ther. 2014;16(7):454-9.

Huang Z, Soljak M, Boehm BO, Car J. Clinical relevance of smartphone apps for diabetes
management: A global overview. Diabetes Metab Res Rev. 2018;34(4):1-8.

Hou C, Carter B, Hewitt J, Francisa T, Mayor S. Do mobile phone applications improve glycemic
control (HbA1lc) in the self-management of diabetes? A systematic review, meta-analysis, and
GRADE of 14 randomized trials. Diabetes Care. 2016;39(11):2089-95.

Wu'Y, Yao X, Vespasiani G, Nicolucci A, Dong Y, Kwong J, et al. Mobile App-Based Interventions to
Support Diabetes Self-Management: A Systematic Review of Randomized Controlled Trials to
Identify Functions Associated with Glycemic Efficacy. JMIR mHealth uHealth. 2017;5(3):e35.

Jorge César Correia HM, Teoh SH, Wagas A, Pataky Z, Golay A. Telemedicine Interventions for
Treatment of Diabetes Mellitus in Low- and Middle-Income Countries: A Systematic Review and
Meta-Analysis. J Endocr Soc. 2020;4.

Nathan DM, Turgeon H, Regan S. Relationship between glycated haemoglobin levels and mean
glucose levels over time. Diabetologia. 2007;50(11):2239—-44.

Internation Expert Committee. International Expert Committee report on the role of the A1C assay
in the diagnosis of diabetes. Diabetes Care [Internet]. 2009 Jul 1 [cited 2019 Feb 4];32(7):1327-34.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/19502545

World Health Organization (WHO). Use of Glycated Haemoglobin (HbA1lc) in the Diagnosis of
Diabetes Mellitus. Geneva; 2011.

Committee for Medicinal Products for Human Use (CHMP), Medicines Agency E. Guideline on
clinical investigation of medicinal products in the treatment or prevention of diabetes mellitus
[Internet]. United Kingdom; 2012 [cited 2020 Oct 6]. Available from: www.ema.europa.eu
Gallagher EJ, Le Roith D, Bloomgarden Z. Review of hemoglobin Alc in the management of
diabetes. J Diabetes. 2009;1(1):9-17.

Currie CJ, Peters IR, Tynan A, Evans M, Heine RJ, Bracco OL, et al. Survival as a function of HbAlcin
people with type 2 diabetes: a retrospective cohort study. Lancet [Internet]. 2010;375(9713):481—
9. Available from: http://dx.doi.org/10.1016/50140-6736(09)61969-3

Gerstein H, Miller ME, Byington RP, Forest W, Bigger JT, Buse JB, et al. Effects of Intensive Glucose
Lowering in Type 2 Diabetes. N Engl J Med. 2008;358:2545-59.

Gerstein HC, Swedberg K, Carlsson J, McMurray JJ V., Michelson EL, Olofsson B, et al. The
Hemoglobin Alc Level as a Progressive Risk Factor for Cardiovascular Death, Hospitalization for
Heart Failure, or Death in Patients With Chronic Heart Failure An Analysis of the Candesartan in
Heart Failure: Assessment of Reduction in Mortality and Mo. Science (80- ). 2008;168(15):1699—
704.

Khaw KT, Wareham N, Luben R, Bingham S, Oakes S, Welch A, et al. Glycated haemoglobin,
diabetes, and mortality in men in Norfolk cohort of European Prospective Investigation of Cancer
and Nutrition (EPIC-Norfolk). Bmj. 2001;322(7277):15.

Levitan EB, Liu S, Stampfer MJ, Cook NR, Rexrode KM, Ridker PM, et al. HbAlc measured in stored
erythrocytes and mortality rate among middle-aged and older women. Diabetologia.

30



71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

2008;51(2):267-75.

Nathan DM, Buse JB, Davidson MB, Ferrannini E, Holman RR, Sherwin R, et al. Medical
management of hyperglycemia in type 2 diabetes: A consensus algorithm for the initiation and
adjustment of therapy. Diabetes Care. 2009;32(1):193-203.

Evert AB, Dennison M, Gardner CD, Timothy Garvey W, Karen Lau KH, Macleod J, et al. Nutrition
therapy for adults with diabetes or prediabetes: A consensus report. Vol. 42, Diabetes Care.
American Diabetes Association Inc.; 2019. p. 731-54.

MOH. Kenya National Clinical Guidelines for Management of Diabetes Mellitus 2nd Ed. Natl Clin
Guidel Manag Diabetes Mellit [Internet]. 2018;1. Available from:
https://www.worlddiabetesfoundation.org/sites/default/files/WDF09-436 National Clinical
Guidelines for Management of Diabetes Melitus - Complete.pdf

American Diabetes Association (ADA). 5. Lifestyle Management: Standards of Medical Care in
Diabetesd 2019. Diabetes Care [Internet]. 2019 [cited 2019 Jul 4];42(Suppl. 1):5s46—60. Available
from: https://doi.org/10.2337/dc19-S005

Bailey CJ, Aschner P, Del Prato S, LaSalle J, Ji L, Matthaei S. Individualized glycaemic targets and
pharmacotherapy in type 2 diabetes. Diabetes Vasc Dis Res. 2013;10(5):397-409.

Raz |, Riddle MC, Rosenstock J, Buse JB, Inzucchi SE, Home PD, et al. Personalized management of
hyperglycemia in type 2 diabetes: Reflections from a Diabetes Care Editors’ Expert Forum.
Diabetes Care. 2013;36(6):1779-88.

Vidgen HA, Gallegos D. Defining food literacy and its components. Appetite. 2014 May 1;76:50-9.
Fisher H, Erasmus AC, Viljoen A. Developing a food literacy definition for South Africa. African J
Hosp Tour Leis. 2019;8(1).

Perry EA, Thomas H, Samra HR, Edmonstone S, Davidson L, Faulkner A, et al. Identifying attributes
of food literacy: A scoping review. Public Health Nutr. 2017;20(13):2406-15.

Boedt T, Voorend R, Derboven J, Dancet E, Spiessens C, Matthys C. Development of a food literacy
intervention for couples trying to conceive. Proc Nutr Soc. 2020;79(0OCE2):2021.

Begley A, Gallegos D, Vidgen H. Effectiveness of Australian cooking skill interventions. Br Food J.
2017;119(5):973-91.

Breen C, Ryan M, Gibney MJ, O’Shea D. Diabetes-related nutrition knowledge and dietary intake
among adults with type 2 diabetes. Br J Nutr. 2015;114(3):439-47.

Caruso R, Magon A, Baroni |, Dellafiore F, Arrigoni C, Pittella F, et al. Health literacy in type 2
diabetes patients: a systematic review of systematic reviews. Acta Diabetol. 2018;55(1):1-12.
Wahome E, Kiboi W. Nutritional Knowledge and Nutritional Status of Diabetes Type 2 Patients. Int J
Heal Sci Res. 2016;6(10):229-34.

Michie S, Van Stralen MM, West R. Behavior Change Wheel: A new method for characterising and
designing behaviour change interventions [Internet]. 2011 [cited 2019 Oct 27]. Available from:
http://www.implementationscience.com/content/6/1/42

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth |, Petticrew M. Developing and evaluating
complex interventions : the new Medical Research Council guidance. 2008 [cited 2018 Dec
28];1655(September):1-6. Available from: http://dx.doi.org/doi:10.1136/bmj.a1655

Green LW, Glasgow RE. Evaluating the relevance, generalization, and applicability of research:
Issues in external validation and translation methodology. Eval Heal Prof. 2006;29(1):126-53.
The Improved Clinical Effectiveness through Behavioural Research Group (ICEBeRG). Designing
theoretically-informed implementation interventions. Implement Sci. 2006;1(1):1-8.

Eccles M, Grimshaw J, Walker A, Johnston M, Pitts N. Changing the behavior of healthcare
professionals: the use of theory in promoting the uptake of research findings. J Clin Epidemiol.
2005;58:107-12.

Prestwich A, Whittington C, Dombrowski SU, Rogers L, Michie S. Does Theory Influence the
Effectiveness of Health Behavior Interventions? Meta-Analysis. Heal Psychol. 2014;33(5):465-74.
Webb TL, Joseph J, Yardley L, Michie S. Using the Internet to promote health behavior change: A
systematic review and meta-analysis of the impact of theoretical basis, use of behavior change
techniques, and mode of delivery on efficacy. ] Med Internet Res. 2010;12(1):1-18.

Cho Y-M, Lee S, Mohammed S, Islam S, Kim S-Y. Review Theories Applied to m-Health

31



93.

94.

95.

96.
97.

98.

99.

100.

101.

102.

103.

104.

105.

106.
107.

108.

109.

110.

111.

112.

113.

114.

Interventions for Behavior Change in Low-and Middle-Income Countries: A Systematic Review.
Telemed e-Health. 2018;24(18):727-41.

Chiang N, Guo M, Amico KR, Atkins L, Lester RT. Interactive two-way mhealth interventions for
improving medication adherence: An evaluation using the behaviour change wheel framework.
JMIR mHealth uHealth [Internet]. 2018 Apr 1 [cited 2020 Sep 26];6(4). Available from:
/pmc/articles/PMC5920150/?report=abstract

Walsh JC, Groarke JM. Integrating Behavioral Science with Mobile (mHealth) Technology to
Optimize Health Behavior Change Interventions. Eur Psychol. 2019;24(1):38-48.

Mao X, Zhao X, Liu Y. mHealth App recommendation based on the prediction of suitable behavior
change techniques. Decis Support Syst [Internet]. 2020;132(January):113248. Available from:
https://doi.org/10.1016/j.dss.2020.113248

Truman E, Lane D, Elliott C. Defining food literacy: A scoping review. Appetite. 2017;116:365-71.
Oxford University Press. Oxford Learners Dictionary: Definition of attribute (noun) [Internet].
Oxford University Press (OUP); 2021. Available from:
https://www.oxfordlearnersdictionaries.com/definition/english/attribute 2

County Government of Nakuru. County Government of Nakuru Annual Development Plan. Nakuru;
2019.

Kenya National Bureau of Statistics (KNBS). 2019 Kenya Population and Housing Census Volume | :
Population by County and Sub-County. Vol. |. Nairobi; 2019.

Machin D, Campbell MJ, And PMF, Pinol APY. Sample Size Tables For Clinical Studies. (2nd edn).
Oxford: Blackwell Science Ltd; 1997.

Bucci S, Barrowclough C, Ainsworth J, Machin M, Morris R, Berry K, et al. Proof-of-concept trial of a
theory-driven digital intervention for psychosis. Schizophr Bull. 2018;44(5):1070-80.

Ogedegbe G, Pickering T. Principles and techniques of blood pressure measurement. Cardiol Clin
[Internet]. 2010 [cited 2019 Mar 17];28(4):571-86. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3639494/pdf/nihms462201.pdf

Alexander R, Peter S. Shaping perceptions to motivate healthy behavior: The role of message
framing. Psychol Bull. 1997;121(1):3—-19.

CDC. Anthropometry procedures manual [Internet]. National Health and nutrition examinatory
survey (NHANES). 2020. Available from:
http://www.cdc.gov/nchs/data/nhanes/nhanes_07_08/manual_an.pdf

Melin J, Bonn SE, Pendrill L, Lagerros YT. A questionnaire for assessing user satisfaction with
mobile health apps: Development using rasch measurement theory. JMIR mHealth uHealth.
2020;8(5).

WHO. WHO | The STEPS Instrument and Support Materials. WHO STEPS Instrument. 2016.
Poelman MP, Dijkstra SC, Sponselee H, Kamphuis CBM, Battjes-Fries MCE, Gillebaart M, et al.
Towards the measurement of food literacy with respect to healthy eating: The development and
validation of the self perceived food literacy scale among an adult sample in the Netherlands. Int J
Behav Nutr Phys Act. 2018;15(1):1-12.

World Health Organization (WHQ). WHO guidelines on drawing blood : best practices in
phlebotomy. World Health Organization. 2010.

Ministry of Public Health and Sanitation & Ministry of Medical Services. Laboratory Biosafety and
Bisecurity Policy Guidelines. 2014.

Connelly LM. Pilot studies. J Acad Medical-Surgical Nurses. 2008;17(6):411-2.

Assembly WM, Assembly WM, It |, Declaration T, Code |, Ethics M. Declaration of Helsinki.
Recommendations guiding medical doctors in biomedical research involving human subjects. Med
J Aust. 1976;1(7):206—7.

Bull S, Farsides B, Ayele FT. Tailoring information provision and consent processes to research
contexts: The value of rapid assessments. J Empir Res Hum Res Ethics. 2012;7(1):37-52.
European Commission. EU data protection rules [Internet]. General Data Protection Regulation.
Available from: https://ec.europa.eu/info/law/law-topic/data-protection/eu-data-protection-
rules_en

U. S National Library of Medicine. Clinical Trials.gov [Internet]. 2021. Available from:

32



115.

116.
117.

https://clinicaltrials.gov/ct2/manage-recs/how-register

McCoy CE. Understanding the intention-to-treat principle in randomized controlled trials. West J
Emerg Med. 2017;18(6):1075-8.

Team RC. R: A Language and Environment for Statistical Computing. Vienna Austria; 2013.
Schulz KF, Altman DC, Moher D. CONSORT 2010 Statement: Updated guidelines for reporting
parallel group randomised trials. Ital J Public Health. 2010;7(3):325-32.

33



Appendix 2 Food Literacy Questionnaire

1. Planning and management

14 | How do you normally store your fruits and vegetables (multiple choices are possible)
1:In a fridge 2: On a floorinthe |3: In a |4: on the |5:0thersspecify
house basket shelves | e,
What is your opinion on the following?

Assessment question Likert scale

1 | What | eat has an impact on my health | 1: Strongly | 2: Somewhat | 3:  Somewhat | 4:  Strongly
and wellbeing Disagree disagree agree Agree

2 | How often do you think about health | 1: Never 2: Rarely 3: Sometimes 4: Always
when deciding on what to eat

3 | Which of following food groups do you | 1: 2: 3: 4: 5:
consider as a typical balanced meal Matooke, Matooke, Matooke, Matooke, Not sure

Rice, Rice, Rice, Beans or
Chicken, Beans, Greens chicken,
One banana One banana (amaranth/ Greens
managu), (amaranth/
One banana managu),
One banana

4 | How often do you plan meals ahead of time? | 1: Never 2: Rarely 3: Sometimes 4: Always

5 Do you normally have plan a weekly menu? 1: Never 2: Rarely 3: Sometimes 4: Always

6 | How often do you plan the meals to include | 1: Never 2: Rarely 3: Sometimes 4: Always
all food groups?

7 How easy is it for you to plan a meal | 1:Very difficult 2: Somehow difficult 3:  Somehow | 4: Always
including at least one food from each of the easy easy
food groups on a limited budget

8 | How often do you think about vegetables | 1: Never 2: Rarely 3: Sometimes 4: Always
when deciding what to eat?

9 How often do you think about fruits when | 1: Never 2: Rarely 3: Sometimes 4: Always
deciding what to eat?

2. Questions about selection

10 How often do you make a food shopping list before | 1: Never 2: Rarely 3: Sometimes 4: Always

going to shop?

11 How often do you purchase vegetables even if you | 1: Never 2: Rarely 3: Sometimes | 4: Always

have limited money?

12 How often do you purchase fruits, even if you have | 1: Never 2: Rarely 3: Sometimes 4: Always

limited money?

13 On average how long do you stock up on the following food items

13a Leafy vegetables 1: Do not stock | 2:Daily 3:two days 4: three days 5: four to | 6:

(buy for five days weekly
immediate
consumption)
13b Other vegetables (carrots, | 1: Do not stock | 2: Daily 3:two days 4: three days 5.  four- | 6:
cucumbers, avocado, | (buy for five days weekly
tomatoes, eggplants etc) immediate
consumption)

13c Fruits 1: Do not stock | 2:Daily 3:two days 4: three days 5. four— | 6:

(buy for five days weekly
immediate
consumption)

3. Questions about preparation
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15 | How often do you cook meals at | 1: Never 2: Rarely 3: Sometimes 4: Always
home?

16 | How often do you prepare vegetables | 1: Never 2: Rarely 3: Sometimes 4: Always
at each main meal (e.g. pasted
vegetables? a side dish)

17 | Vegetable preparation is too much | 1: Strongly 2: Somehow | 3.Somehow 4: Strongly
work? agree agree disagree disagree

18 | How confident do you feel about | 1: Not confident | 2: Low 3: Moderate 4: High
cooking a variety of healthy and tasty
vegetables?

19 | How would you rate your ability to | 1: Not confident | 2: Low 3: Moderate 4: High
cook vegetables in at least three | |
different ways? e.g. steaming, stir
frying, pasting or in different dishes

20 | How often do you try out new | 1: Never 2: Rarely 3: Sometimes 4: Always
vegetable recipes?

21 | Rate your confidence in changing | 1: Not confident | 2: Low 3: Moderate 4: High
recipes (written or unwritten) to make
them healthier.

22 | How confident are you about the | 1: Not confident | 2: Low 3: Moderate 4: High
hygiene of home prepared
vegetables?

23 | How confident are you that vegetables | 1: Not confident | 2: Low 3: Moderate 4: High
prepared at home don’t contain
pesticide residues

24 | How confident are you about the | 1: Not confident | 2: Low 3: Moderate 4: High
hygiene of home prepared fruits?

25 | How confident are you that fruits | 1: Not confident | 2: Low 3: Moderate 4: High
prepared at home don’t contain
pesticide residues

4. Eating behaviours

26 | How many portions of vegetables is | 1: two | 2: one |3: five |4: three |5: one |6:
ministry of health and world health | or more | portion a | portions | portions | portion Not
organisation is recommending people | portions | day a week a week a week sure
to eat? (a portion = 3 heaped table | aday
spoons or 1 handful)

27 | How many portions of fruits ministry of | 1: two | 2: one | 3: five | 4: three |5: one |6:
health and world health organisation is | or more | portion a | portions | portions | portion | Not
recommending people to eat? (1 |portions |day aweek |aweek |aweek |[sure
portion of fruit is equal to 1 medium | @ day
piece of banana, orange, mango or a
slice of watermelon or pineapple)
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28: Please indicate how often you consume at least one portion of fruits

1 portion of fruit is equal to 1 banana, orange, mango or a

slice of watermelon or pineapple

What is a portion — 1 banana mango

1: Oncein | 2: one | 3: two | 4: three |5: four |6: five | 7: six |8 one |9 two
a month time a | times a |times a |[times a |times a |times a |[time a |or more
week week week week week week day times a

day

29: Please indicate how often you consume at least one portion of leafy vegetables

Four heaped tablespoons (one handful) of cooked green
leafy veggies like cabbage, Sukuma wiki,, sagaa, managu,
spinach,

What is a portion — 4 heaped table spoons or 1

handful
1: Oncein | 2: one | 3: two | 4: three |5: four |6: five |7: six | 8 one |9:twoor
a month time a | times a |times a |times a |times a |times a |time a | more
week week week week week week day times a
day

30: Please indicate how often you consume at least one portion of vegetables other than leafy vegetables
R R >

Three heaped tablespoons (one handful) of vegetables
like sliced carrots, cucumber, green pepper, eggplant,
mixed vegetables

e,

-

-

Pl 2
What is a portion — 3 heaped table spoons or 1

&

handful
1: Once in | 2: one | 3: two | 4: three |5: four |6: five |7: six |8 one |9: two
a month time a | times a |times a |times a |times a |[times a |time a |or more
week week week week week week day times a
day
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31 | How easy is it for you to eat fruits and vegetables when you find yourself in the following situations
31a | When at work 1: Very difficult | 2: Somewhat | 3: Somewhat | 4: Always easy
difficult easy
31b | When traveling 1: Very difficult | 2:  Somewhat | 3: Somewhat | 4: Always easy
difficult easy
31c | When you experience time 1: Very difficult | 2:  Somewhat | 3: Somewhat | 4: Always easy
pressure difficult easy
32 | How often do you pack fruits | 1: Never 2: Rarely 3: Sometimes 4: Always
when going to work?
33 | How often do you pack | 1: Never 2: Rarely 3: Sometimes 4: Always
vegetables when going to
work?
34 | How often do you eat| 1:Never 2: Rarely 3: Sometimes 4: Always
vegetables as snacks
(between meals)?  e.g.
avocado, carrots, tomatoes,
cucumbers
35 | How often do you eat fruits | 1: Never 2: Rarely 3: Sometimes 4: Always
as a snack (in between
meals)?
5. Nutrition information
36 | When you have questions on what food to eat for better | 1: Never 2: Rarely 3: : Always
health, do you know where to find this information? Sometimes
37 | Thereisalot of information available on healthy eating today. | 1: Very 2: Somewhat 3: Somewhat | 4: Always easy
How well do you manage to choose the information relevant | difficult difficult easy
to you?
38 | In general, how often do you use (listen and value) the sources of nutritional information below?
38a | Nutrition advice from family members 1: Never 2: Rarely 3: : Always
Sometimes
38b | Nutrition advice from friends and peers 1: Never 2: Rarely 3: : Always
Sometimes
38c | TV or radio program on nutrition 1: Never 2: Rarely 3: : Always
Sometimes
38d | Self -proclaimed nutrition experts on streets 1: Never 2: Rarely 3: : Always
Sometimes
38e | Health workers (doctors) 1: Never 2: Rarely 3: : Always
Sometimes
38f | Nutritionists 1: Never 2: Rarely 3: : Always
Sometimes
38g | Social media (WhatsApp, face book, you tube) 1: Never 2: Rarely 3: : Always
Sometimes
39 How easy is it for you to judge if healthy eating information | 1: Very | 2: Somewhat| 3:Somewhat| 4: Always easy
shared on various platforms can be trusted? difficult difficult easy
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Appendix 3: Informed Consent Form

Study Title Using mHealth to Optimize Glycemic Control in Adults with Type 2
Diabetes in Nakuru County: A Proof-of-Concept Randomized
Controlled Trial

Investigator(s) Moses Mokaya
Jomo Kenyatta University of Agriculture and Technology (JKUAT)
+254 721 299 189

Dr. Florence Kyallo

Legume Center of Excellence for Food and Nutrition Security
Jomo Kenyatta University of Agriculture and Technology (JKUAT)
+254 722 693 523

Prof. Christophe Matthys
Katholieke Universiteit Leuven
3000 Leuven, Belgium

+32 16 34 2655

Prof. Dr. Roman Vangoitsenhoven
Katholieke Universiteit Leuven
+32 16193235

Dr. Janai Ondieki
Jomo Kenyatta University of Agriculture and Technology
+254 724 925 705

Study Sponsor(s) VLIR UOS

Collaborators County Government of Nakuru

Part 1. Information Sheet

You are being invited to participate in a study being conducted as a collaboration between
JKUAT and KU Leuven, Belgium. This study is funded by VLIR-UOS and executed in
collaboration with the County Government of Nakuru through the Ministry of Health.

As part of the study, to implement an mhealth intervention to enhance dietary behavior and
food literacy for people living with Type 2 Diabetes Mellitus. You are one of the many people
being asked to participate in this intervention.

What shall the study entail?

* Participants in all groups will receive text messages with different content to support
their diabetes care but sent at varying frequencies.

* At the beginning and the end of 12 weeks, 3 electronic questionnaires (in a tablet),
each lasting between 10-30 minutes shall be administered to you.

* Various measurements shall be taken at the beginning of the study, and at the end of
12 weeks. They include weight, height, waist and hip circumference and body
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composition analysis. A government approved laboratory specialist (phlebotomist)
shall draw 5ml of blood from your arm. This will be used to compare how the study
affect your glycated hemoglobin (long term measure of blood glucose control) your
fasting blood glucose and blood cholesterol, at the beginning and at the end of the
study.

* At the end of 6 months, you will be contacted and asked questions on your progress.

Why is this Study important?
You may personally benefit from participating in this research because its findings will be
used to improve the management of type 2 diabetes mellitus in adults.

Participation is your choice

Your participation in this study is entirely voluntary and it is not an expectation of your
doctors, the study staff or the Ministry of Health that you must participate in this study. Your
decision on whether to participate will not affect the care you receive from your doctors and
will not affect your participation in any other studies by Jomo Kenyatta University of
Agriculture and technology and KU Leuven.

Whether or not you decide to join the study, you will receive the best available health
Education information on ways to better manage Type 2 Diabetes Mellitus in adults.

What are the risks?

You will be receiving 3 one-way text messages per week, one message in which you will be
asked to respond, and one 1 voice call per month. The messages will give you practical
information on dietary behavior and food literacy for people with type 2 diabetes. There is
no foreseen risk of being involved in this study are always free to not answer a question if
you do not want to.

How will you be protected from the risk to contracting COVID 19 during interaction with the
research team?

Considering that the COVID-19 disease has now been classified as a pandemic we are taking
the following precautionary measures during research activities:

1. The study shall provide personal protective equipment (PPE) for all study participants and
researchers.

2. Regular and thorough washing of hands with soap and water, or alcohol-based hand
sanitizer provided by the research.

3. Maintaining a distance of at least 1 meter (5 feet) between yourself and anyone (who is
coughing or sneezing), avoiding handshakes or hugging.

4. Persons with a cough or sneezing should stay home or keep a social distance but avoid
mixing with others in a crowd.

5. Maintain good respiratory hygiene by covering your mouth and nose while coughing and
sneezing with a handkerchief, tissue, or into flexed elbow.

6. Stay at home if you feel unwell with symptoms like fever, cough and difficulty in breathing.
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7. All study participants should at all times wear a face mask to reduce the chances of
transmission of the virus.

8. Any cases regarding the disease will be reported using the call line facility number 719.
Correct messages to be relayed to the participants (if need be) will be received from *719#

9. Surfaces used during the research activities (e.g. desks, tables) and objects will be wiped
with disinfectant regularly.

What are the Benefits?

There will be no direct benefit to you, but your participation is likely to help us find out more
about how to improve the management of type 2 diabetes.

What procedures shall the study involve?

If you choose to take part in this study, you will continue receiving care and treatment in
your hospital as usual.

How will we protect your Information and Confidentiality?

All information shared during the study will be confidential to the extent permitted by law.
The session will be tape recorded and converted into written format. Your participation
means that you agree to allow the information to be used for scientific purposes, but your
name will not be identified in any way in reports or publications.

Can | Refuse to Participate or Withdraw from the Study?

You are free to withdraw your consent and to discontinue your participation in this study at
any time without prejudice against future medical care or study participation at JKUAT and
KU Leuven. Participating in this study will have not affect your participation to the current or
future studies at JKUAT and KU Leuven or at MOH facilities. If you wish to withdraw for the
study, your records will not be used in any part of the study and shall be destroyed.

What will happen with the results?
The knowledge that we get from this research will be shared with you and your community
before it is made widely available to the public. Each participant will receive a summary of
the results. There will also be small meetings in the community, and these will be
announced. Following the meetings, we will publish the results so that other interested
people may learn from the research.
What is the costs for Participation in Research?
There are no costs to you for taking part in this discussion group.
Who can I contact?
If you have any questions, you can ask anyone from our team now or later. If you have
guestions later, you may contact [Dr. Florence Kyallo, P.O. Box 62000 — 00200, Nairobi
+254 722 693 523 E-mail: fkyallo@jkuat.ac.ke]. If you have questions about your rights as
a study subject, you may contact:
The Research Officer
AMREF Health Africa in Kenya, Wilson Airport, Lang’ata Road
Office Tel: +254 20 6994000
Mobile No: 0795746777, Fax: +254 20 606340
P.O Box 30125-00100
Nairobi, Kenya
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Legal Rights
By signing this consent form, you are not waiving any legal rights.
Do you have any questions at this time?

Part II: Certificate of Consent
| have read this information, or it has been read to me in a language that you can speak, and
its contents explained to you. All my questions have been satisfactorily answered.

Print Name of [at least forename and surname]

Participant

Signature or thumb
of Participant

DD/MM/YYYY

If visually impaired, physically impaired, mentally impaired or illiterate

| have witnessed the accurate reading of the consent form to the potential participant, and the
individual has had the opportunity to ask questions. | confirm that the individual has given
consent freely.

Print Name of [at least forename and surname]
Participant

Thumb/Foot print of
Participant

Signature of Witness | [A literate witness must sign and should be selected by the
participant and MUST have no connection to the research team.

DD/MM/YYYY
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Appendix 4. Socio-demographic and Disease History Questionnaire for Type 2 Diabetes Patients

Identification

Sub-county:

Questionnaire number:

Name of Interviewer:

Respondent Code Identifier: Sex:M__/F__

Respondent’s date of birth:

Date of Interview:

Section 1: Demographic and Socio-Economic Characteristics

1 | Where do you live?

Location:
Village:

2 | Highest level of education? I=Not attended school; 2=Completed primary; 3= Completed
secondary; 4= Completed tertiary level education

3 | Current employment status? I=
Employed
Doing housework at home
Student
Retired/long-term disabled
Unemployed

4 | Marital status
1=Married; 2=Divorced/Separated; 3= Widowed; 4= Living
together/Traditional marriage; 5=Other, specify:

5 | Household income per month in Ksh. (Including wages, rent, sales of vegetable, etc.)
1=Less than 10,000; 2= 10,000-40,000; 3=40,001-70,000; 4=70,001-100,000; 5=More than
100,000

6 | How many persons, including yourself, live in your household? -

Section 2: Disease History and Management

1 How long have you had diabetes? Years Months

2 Have any member of your family (first relatives) being diagnosed of diabetes (Type-1 or Type

-2)?
1=Yes; 2=No
3 How often do you visit the hospital?
1=Weekly; 2=Once in two weeks; 3=Once a month; 4= Other, specify:
4 Are you hypertensive? 1=Yes; 2=No
Have you taken medication for high blood pressure on a regular basis? 1=Yes; 2= No
6 On average how often do you check your blood sugar?
1= Once a month; 2=At least once a week; 3=1 time per day; 4=0Other (specify)
7 Which of the following describes your treatment regimen
1=insulin and oral medication only; 2= diet only; 3= insulin and diet; 4= insulin, oral
medication and diet
8 How well do you think you manage your diabetes with your eating habits? 1=Poor; 2=Fair;

3=Good; 4=Very good; 5=Excellent

42



Section 3: Personal Habits and Physical Activity (Based on the STEPS Instrument (106)

Physical Activity

I am going to ask you about the time you spend doing different types of physical activity in a typical week. Please answer these
questions even if you do not consider yourself to be a physically active person.

Think first about the time you spend doing work. Think of work as the things that you have to do such as paid or unpaid work,
study/training, household chores, harvesting food/crops, fishing or hunting for food, seeking employment. [Insert other examples
if needed].

In answering the following questions 'vigorous-intensity activities' are activities that require hard physical effort and cause large
increases in breathing or heart rate, 'moderate-intensity activities' are activities that require moderate physical effort and cause
small increases in breathing or heart rate.

Question Response Code

Work

Does your work involve vigorous-intensity activity that 1
causes large increases in breathing or heart rate like Yes

[carrying or lifting heavy loads, digging or construction P1
work] for at least 10 minutes continuously? No 2 IfNo,

[INSERT EXAMPLES] (USE SHOWCARD) gotoP4

In a typical week, on how many days do you do vigorous

intensity activities as part of your work? P2

Number of days

How much time do you spend doing vigorous-intensity P3 (a-
activities at work on a typical day? hrs b)
Hours : minutes  mins

Does your work involve moderate-intensity activity, that 1

causes small increases in breathing or heart rate such as Yes

brisk walking [or carrying light loads] for at least 10 P4
minutes continuously? No 2 If No,

[INSERT EXAMPLES] (USE SHOWCARD) gotoP7

In a typical week, on how many days do you do moderate

intensity activities as part of your work? Number of days L1 P>

How much time do you spend doing moderate-intensity
activities at work on a typical day?

P6
L. (a-b)
(I
hrs
Hours : minutes  mins
Travel to and from places
The next questions exclude the physical activities at work that you have already mentioned
Now | would like to ask you about the usual way you travel to and from places. For example to work, for shopping, to
market, to places of worship. [Insert other examples if needed]
. Yes 1
Do you walk or use a bicycle (pedal cycle) for at least 10 b7
minutes continuously to get to and from places? No2 IfNo, gotoP 10
In a typical week, on how many days do you walk or
bicycle for at least 10 minutes continuously to get to and Number of days P8
from places? L
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Hours : minutes L.
How much time do you spend walking or bicycling for | hrs P9
travel on a typical day? ) (a-b)
mins
Question Response Code

Recreational activities

The next questions exclude the work and transport activities that you have already mentioned.
Now | would like to ask you about sports, fitness and recreational activities (leisure), [Insert relevant terms].

Do you do any vigorous-intensity sports, fitness or 1
recreational (leisure) activities that cause large increases Yes
in breathing or heart rate like [running or football] for at P10
least 10 minutes continuously? No 2 IfNo,
[INSERT EXAMPLES] (USE SHOWCARD) go to P13
In a typical week, on how many days do you do vigorous P11
intensit ts, fit tional (lei tivities?
intensity sports, fitness or recreational (leisure) activities Number of days L
L.
How much time do you spend doing vigorous-intensity L P12 (a-

sports, fitness or recreational activities on a typical day? hrs b)
Hours : minutes  mins

Do you do any moderate-intensity sports, fitness or

recreational (leisure) activities that cause a small increase Yes 1
in breathing or heart rate such as brisk walking, [cycling,
swimming, volleyball] for at least 10 minutes P13

) 2 IfNo,
continuously? No

goto P16
[INSERT EXAMPLES] (USE SHOWCARD)
In a typical week, on how many days do you do moderate P14
intensity sports, fitness or recreational (leisure) activities?
Number of days !
L.
How much time do you spend doing moderate-intensit
) you sp 1he mocera’ Y L P15 (a-

sports, fitness or recreational (leisure) activities on a hrs b)

typical day? . )
Hours : minutes  mins

Sedentary behaviour

The following question is about sitting or reclining at work,t home, getting to and from places, or with friends including: sitting at a

a time spen
desk, sitting with friends, traveling in car, bus, train, reading, playing cards or watching television, but do not include  eping.
[INSERT EXAMPLES] (USE SHOWCARD) time spent sl
. H I .
How much time do you usually spend sitting or reclining Hours : minutes ’ P16 (a-
on a typical day? hrs b)
mins
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Section 4: Food Consumption

24-Hour Recall Questionnaire

Please write down all foods and beverages consumed for the previous 24-hour time (one day) period starting at 12:00
am and ending at 11:59 pm.

List the approximate Time the meal was consumed, Place where it was consumed (home, work, name of restaurant,
church, etc.), and the type of eating occasion or Meal (breakfast, lunch, dinner, snack, or other). List each
Food/Beverage Item you consumed, including foods eaten between meals and all drinks, even if it is a non-caloric
item like water, coffee, or tea. Specify Details/Ingredients/Preparation of each food or beverage consumed. Record
the Amount of each food or beverage consumed using weight (grams, kilograms) and volume (millilitres, litres). Cups,
tablespoons, and teaspoons measures can also be used. Size (small, medium, large, length, width, height) measures
the physical dimensions or proportion of a food.

Date of interview:

Date of Record:

Meal & Time | Place Food/Beverage Item Details/Ingredients/Preparation Amount

Breakfast

Midmorning
snack

Lunch

Afternoon
snack

Dinner

Night snack

Would you consider the above two intake records of foods and beverages today a typical day’s eating pattern?
1=Yes; 2=No
If no, explain why not typical?

Section 5: Anthropometric Measurements

S/N | Measure 1*t reading 2" reading Average
1 Weight (kg)

2 Height (m)

3 Triceps skin fold thickness (mm)

4 Waist circumference (cm)

5 Hip circumference (cm)

6 Body composition measurement
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