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Abstract

Introduction: Literature supports the relationship between increased diabetic knowledge and improved health outcomes among
individuals with Type 1I diabetes mellitus (T2DM). In Kenya, knowledge gaps within the at-risk population still exist about the
symptoms, complications, and management strategies of T2DM, making it challenging to achieve the required personal and
community health levels. The project’ objective was to determine whether a structured educational intervention for patients in
Eldoret, Kenya, would increase diabetic knowledge and self-efficacy and reduce HbAlc levels.

Method: We utilized an experimental study with a convenience sample of 143 participants systematically grouped into control
and experimental. The experimental group only received a structured educational intervention based on the health belief model.
Pre- and post-intervention data for diabetic knowledge, self-efficacy, and HbAlc were analyzed using the independent T and
ANOVA tests.

Results: We observed significant between-group differences for diabetic knowledge (t (116) = 7.22, p<0.001), self-efficacy t (96)
=5.323, p<0.001; and HbA1lc level t (121) =-2.87, p = .003. We also observed significant within-group differences for diabetic
knowledge, t (12.6), p<0.001); self-efficacy t (5.32), p<.001); and HbAlc, t (4.4), p<0.001, in the experimental group only.
Conclusions: This study reveals the effect of a structured education intervention in increasing diabetic knowledge and self-ef-
ficacy while reducing HbAlc levels in T2DM patients in Eldoret, Kenya.
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Introduction

Type II diabetes mellitus (T2DM) is a chronic and
non-communicable disease, with about 1.4 million peo-
ple 18 years or older in the USA having this diagnosis in
2019'. The probability of Kenyans between 30 and 70
years dying from diabetes is 21 percent”. The Internation-
al Diabetes Federation (IDF) in 2021 estimated that 24
million 20 — 79 years-old adults living in the IDF African
region, including Kenya, have diabetes, with 54% undi-
agnosed’. The prevalence of diabetes in Kenya standard-
ized by age was 2.4%, with 44% being aware of their con-
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dition and only 7% controlling blood sugar®. Although
health outcomes in Kenya have improved since 2006 due
to a decrease in the burden of communicable diseases,
non-communicable diseases such as diabetes have in-
creased’. The need to educate Kenyan adults about di-
abetic risk factors and diabetic-related complications in-
creases with the increasing prevalence of diabetes among
this population.

Few research studies addressed the need for diabetic ed-
ucation in Kenya. A significant factor contributing to the
increased morbidity from T2DM in Kenya is the diabetic
knowledge gap. The risk reduction knowledge gap was
identified in prediabetic patients in Kenya®. Patients usu-
ally seek diabetic care late after developing severe and ir-
reversible complications’. Several studies document the
positive impact of diabetic education on positive health
outcomes™®. The Kenyan government has sought to
eliminate the negative impact by developing the national
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diabetes strategy and the Kenya National Diabetes Ed-
ucators Manual. However, these initiatives are yet to be
evaluated . The few studies addressing diabetic education
in Kenya identified the following factors a) a lack of edu-
cational efforts ’; b) the concept of managing T2DM by
using HbA1c is not prevalent ’; ¢) perceived high cost of
testing HbAlc levels in Africa '%; and d) significant gap in
policy at the community levels. Other studies identified
low diabetic dietary and comorbidity knowledge "'
knowledge gap areas. Other factors identified were the
impact of cultural practices '*'*; and self-care practices .
These knowledge gaps are critical areas of T2DM man-
agement, hindering the fight against T2DM in Kenya.

as

This project utilized the Health Belief Model (HBM) for
its theoretical approach. According to the model, health
behavior can be explained by the influence of modifying
factors on individual perceptions to produce a given ac-
tion or health outcome '°. The generation and application
of new knowledge for a given health outcome are en-
hanced through health education and behavior. The HBM
is constructed around six primary constructs — perceived
susceptibility, perceived severity, perceived benefits, per-
ceived bartiers, self-efficacy, and cues to action '°. In the
HBM, an individual’s motivation for a health behavior is
categorized as individual perceptions, modifying factors,
and the likelihood of action . Following the assumptions
and constructs of the model, the project assumed that by
introducing educational intervention as a modifying fac-
tor, individual perceptions about diabetes would change.
To make it effective, we structured the educational inter-
vention within the cultural context and food preferences.
The predicted outcome includes improved self-efficacy,
increased diabetic knowledge, and reduced HbAlc levels.

The American Association of Clinical Endocrinologists
(AACE) position statement supports the use of culturally
appropriate education that focuses on the critical knowl-
edge areas to alleviate the challenges of managing diabe-
tes and increasing self-efficacy . The culturally relevant
educational models allow the individuals to identify prac-
tices that may influence their HbAlc levels and self-care
practices . Different education curricula and structures
affect the effectiveness of interventions differently. Pa-
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tient-to-patient education was reported to result in higher
glycemic control . Other authors used a formal educa-
tional structure with a specified timeframe for the inter-
vention *'; and a nurse-led design . Additionally, group
educational models had significant advantages that would
benefit the Kenyan population because of the cost-effec-
tiveness and enhanced collaboration between stakehold-

ers 2.

In summary, knowledge is a significant modifying variable
and can enhance self-care and perception. The structure
of the educational intervention similarly is a determining
factor for the outcome. Knowledgeable individuals will
likely make health-seeking decisions, including dietary
changes, activity and exercise, and adherence to treat-
ments and intervention plans. Effective health-seeking
decisions are achievable when a patient has high levels
of self-efficacy. This project aimed to increase diabetic
knowledge and self-efficacy through culturally appropri-
ate educational intervention to decrease HbAlc levels in
Kenyan people with T2DM.

Design, materials & method

Design and protocol

A quasi-experimental design was utilized for this project.
The participants were divided into a control and an ex-
perimental group by systematic assignment. The partici-
pants in the experimental group were enrolled in a three-
month diabetic educational program provided by one of
the authors. The following figure 1 depicts the project
design and protocol.

Setting

Eldoret is a cosmopolitan Kenyan city located in Western
Kenya. The city has a diverse population but a signifi-
cantly larger Kalenjin population. The community hos-
pital (Reale Hospital), used for participant recruitment, is
a well-equipped, 500 beds private hospital located within
Eldoret City and serves patients from urban, suburban,
and rural locations around the city. The hospital provides
inpatient and outpatient services. The hospital serves an
average of 750 patients a day, out of which about 100
have a diagnosis of T2DM. Because of time constraints
and costs, the hospital provides limited diabetic education
to this population.
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Figure 1: Project design and protocol.

Sample

The sample size was estimated with the G*Power Soft-
ware (Version 3.1). One hundred and forty-three subjects
were recruited by convenience sampling. The participants
were screened for inclusion with the following criteria: a
history of T2DM; HbAlc = 6.5% for one year or more
via chart review; African heritage; ability to read, write,
understand, and speak in English or Swahili; and age be-
tween 25—65 years. The educational program was provid-
ed in English and Swahili. The age range was selected
to eliminate bias from third parties' influence on project
outcomes, especially with elderly patients' dependence
on caretakers. People with pre-existing conditions that
may complicate T2DM, like cancer, mental illness, and
any current illness, were excluded from participation. The
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participants were systematically assigned to experimental
(n=71) and control groups (n=72). Participants complet-
ed a written consent after receiving a full explanation of
the protocol. Incentives given to increase participation
includes "The Plate" guide used for portion control, the
meal planning guidebook, transportation expense reim-
bursement (10 dollars), and subsidized HbAlc tests. The
HbAlc testing cost was 80 percent funded by Reale Hos-
pital to support the project.

Ethics

We obtained ethics approval from the Andrews Univer-
sity IRB, the University of East Africa Baraton REC, the
National Commission for Science Technology, Innova-
tion (NACOSTT), Reale Hospital, and the Uasin Gishu
County Government.

African Health Sciences, Vol 24 Issue 1, March, 2024



Project tools and variables

We measured three main variables - diabetic knowledge,
self-efficacy, and HbAlc levels. We utilized the University
of Michigan Diabetic Knowledge Test (DKT) to measure
Diabetic Knowledge (DK) #. The test has 25 questions
about an individual’s knowledge of diabetic disease and
management, focusing on the diabetic diet, diabetic test-
ing, recognizing complications of DM, and self-manage-
ment. With permission from the authors, two questions
were added to the 23 items on the Michigan DKT, and
five questions were modified to fit the cultural context of
the project settings. The modification and addition did
not change the concepts measured by the tool. The tool
was scored with participants obtaining one point for each
correct answer, with 25 possible points. For this project,
the cut-off point for adequate diabetic knowledge was a
score of 20 out of 25. The tool has consistent reliability
data with o = 0.70 *.

Self-efficacy was defined in this project as a participant's
confidence in their ability to manage T2DM. We mea-
sured self-efficacy levels with the Stanford University Di-
abetes Questionnaire (SUDQ) *. The questionnaire has
eight items, scored on a scale of 1 (lowest confidence)
to 10 (highest confidence). The score determines the in-
dividual's belief in self-managing T2DM. The average
score of all eight items is considered the overall self-effi-
cacy. In this project, an average score of 7 was regarded
as adequate self-efficacy. The internal consistency of the
SUDQ was 0.89, and the intraclass correlation coefficient
was 0.90 ».

Reale Hospital laboratory technicians assisted with mea-
suring the participants' HbAlc levels using the Afinion™
HbAlc assay (Abbott). Demographic data include gen-
der, age, education, marital status, tribe, occupation, in-
come, and household size.

Educational program

The educational program was structured to bring aware-
ness about a balanced diet as beneficial in managing an in-
dividual's blood glucose levels. In this project, we defined
a balanced diet as consuming food items from the four
main food groups: carbohydrates, protein, fats, and veg-
etables. We used the plate model to instruct participants
because it was easy to use and helpful in controlling por-
tion sizes. The food groups were related to culturally ap-
propriate foods in Kenya. We used participants’ individ-
ual goals to focus on and visualize the benefits of dietary

African Health Sciences, Vol 24 Issue 1, March, 2024

compliance. The objectives of the educational interven-
tion were to increase diabetic knowledge and self-efficacy
and reduce HbATlc.

We structured the intervention into three modules taught
over three weekly sessions for the experimental group.
Participants could join any three consecutive sessions
within the three-month intervention period. The first
two-hour sessions focused on general diabetes knowl-
edge education, including symptoms, complications,
medication, and the significance of HbAlc testing. The
participants discussed their self-care goals and identified
barriers to achieving the goals.

The participants learned about T2DM management in
the second session, including nutrient calculations from
food labels and aligning meals with the "MyPlate" meth-
od. We used the ADA guidelines to instruct participants
about portion sizes by requesting they create an imag-
inary line in the 9-inch plate *. They were asked to fill
the first half of the plate with culturally appropriate non-
starchy vegetables like sukuma (collard greens), sucha
(black midnight), and isaka (spider flower) terrier (ama-
rantha). The other half of the plate was divided into two
quarters - one-quarter of carbohydrates and a quarter of
protein. Examples of protein-rich foods in Kenya include
nyama choma (roasted meat), ndengu (lentils), maharak-
we (beans), milk, and eggs. Carbohydrate foods include
ugali (corn meal), rice, mokimo (a mixture of mashed
potatoes, beans, greens, and corn), pumpkins, yam, and
cassava. Participants can vary their meal plans to include
servings of fruits and milk to substitute for carbohy-
drates and protein. Participants can have liberal amounts
of unsweetened drinks such as tea, coffee, or water. The
participants revised their goals after discussing and learn-
ing the benefits of dietary education and the barriers to
adherence. All participants included goals to mitigate the
barriers to compliance.

We focused the third session on coping with T2DM and
the role of family and community members in managing
diabetes. Participants also discussed the perceived bene-
fits of the education, barriers, and cues to action.

Data analysis

Descriptive statistics were used for the demographic data.
Between and within-group analysis was computed using
Statistical Package for the Social Sciences (SPSS, v.25).
Paired sample t-test was used for within-group pre and
post-test data analysis. Data comparisons between ex-



perimental and control groups were computed with an
independent T-test after ensuring homogeneity of vari-
ance by Levene's Test. The normality of the dataset was
assessed using the Shapiro-Wilk test. We compared data
from diabetic knowledge, self-efficacy, and HbAlc pre-
and post-intervention. The level of significance was set
at p < 0.05.

Results

One hundred and twenty-three (123) participants com-
pleted the study. There were 63 participants in the exper-
imental and 60 in the control group. The demographic
data is depicted in Table 1 below. There were slightly more
female participants (57%) in the control group compared
to the experimental group (48%); however, the difference
was not significant (p = .315). The largest tribe in the
study was the Kalenjin, representing 61% of the partic-

Table 1: Dernograpﬂ?(a:1 iracteristics

Variable Control (n=60) Experimental (h=63) Total (n=123)
t (%) t (%) t (%)
Gender
Male 26 (43.3) 33 (52.4) 59 (48.0)
Female 34 (56.7 30 (47.6) 04 (52.0)
Age group
25-34 1(1.7) 232 324
35-44 7 (11.7) 7(11.2) 14 (11.4)
45 — 54 18 (30.0) 23 (36.5) 41 (33.3)
55- 65 34 (56.7) 31 (49.2) 05 (52.8)
Occupation
Teacher 20 (33.3) 17 (27.0) 37 (30.1)
Farmer 22 (36.7) 17 (27.0) 39 (31.7
Doctor 0 (0 1(.6) 1 (0.8)
Shopkeeper 2(3.3) 1(1.6) 3(2.4)
Other 16 (26.7) 24 (38.1) 40 (32.5)
Education
Primary School 12 (20) 16 (25.4) 28 (22.8)
Secondatry school 11 (18.3) 14 (22.2) 25 (20.3)
College/university 30 (50) 29 (46.0) 59 (48)
Graduate 7 (11.7) 1(1.0) 8 (6.5)
Marital status
Married 47 (78.3) 52 (82.5) 99 (80.5
Separated 6 (10.0) 5(7.9) 11 (8.9)
Widowed 1(1.7) 232 324
Single Gender 5(8.3) 4 (6.3) 9 (7.3)
Income
< KSH 25,000 25 (41.7) 31 (49.2) 56 (45.5)
KSH 25,000 - 21 (35) 15 (23.8) 36 (29.3)
50,000 8 (13.3) 7(11.1) 15 (12.2)
> KSH 50,000 233 5(7.9) 7(5.7)
Other 4(6.7) 4(6.3) 8 (6.5)
I do not know
Tribe
Kalenjin 42 (70) 33 (52.4) 75 (61.0)
Luo 2(3.33) 2(3.2) 4 (3.3)
Luyha 7 (11.7) 11 (17.5) 18 (14.6)
Kikuyu 6 (10) 13 (20.6) 19 (15.4)
Other 3(5) 4(6.3) 7(5)
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The Shapiro-Wilk test yielded a test statistic (W) of
0.987 and a corresponding p-value of 0.338. The p-val-
ue was greater than our predetermined significance
level of 0.05 suggesting that the data may be normally
distributed. Analysis of pre-intervention data for be-

tween-group differences showed no significant results
for diabetic knowledge (t (121) =-1.180, p=.120); self-ef-

ficacy (t (121) =0.962, p=.169); and HbAlc levels (t (121)
=-0.426, p=.336). However, as depicted in Table 2, the
between-group differences for post-intervention scores
were significant for diabetic knowledge (t (116) =7.218,
p<.001); self-efficacy (t (96) =5.323, p<.001); and HbAlc
(t (121) =-2.87, p=.003). Diabetic knowledge was sig-
nificantly improved between pre- and post-data in both
groups (control, p=.037; experimental, p<.001).

Table 2: Between group data for experimental and control groups

Control Experimental

n= 60) _(n= 63) Test Statistics
Variable M SD M SD p*
Pre-HbAlc 9.11 219 9.30 2.64 1 (121) =-0.426 336
Post-HbAlc 9.13 222 807 1.89  £(121) =-2.87 003**
Pre-Self efficacy 0.08 192 6.37 143 £(121) =0.962 169
Post-Self efficacy  6.37 1.82 794 1.31  #(96) =5.323 <.001**
Pre-Diabetes 15.08  3.524 14.33 3.524 r(121)=-1.180  0.120
Knowledge Test
Post-Diabetes 15.80  3.509 20.44 3.468 £(116) =7.218 <0.001**
Knowledge Test

*1 tailed (a0 = 0.025)
*p values are significant

The mean HbAlc levels in the control group slightly in-
creased from 9.11£2.19 to 9.13% 2.22, but the increase
was not significant. However, although there was a sig-
nificant difference in the experimental group’s pre- and
post-HbAlc levels (p<.001), the control group's pre- and
post-data was not significantly different (p=.467). Partic-

ipants in the experimental group significantly increased
their self-efficacy scores by a mean of 1.57 (p<.001). All
post-intervention data were substantially different from
the pre-intervention data in the experimental group. In
contrast, the only significant difference in scores from the
control group was diabetic knowledge (see Table 3).

Table 3: Within group data for experimental and control groups

Pre-test Post
Variable M SD M SD E-test p

Diabetes knowledge score in 1433 3.524 2044 347  £(62) =12.604, <.001**
experimental group
Diabetes knowledge score in 1518  3.502 15.80 351  £(62) =1.824, 037%*
control group
Self-efficacy score in 6.37 1.43 7.94 131 #(62)=-729 <.001**
experimental group
Self-efficacy score in control 6.10 1.87 6.37 182 7(54) =-984 165
group
HbA1lc in the experimental group  9.30 2.64 8.07 1.89  £(62) =4.396, <0.007**
HbA1c in the control group 9.11 2.19 9.13 222 1(59)=-0.083 467

*¥p values are significant
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Discussion

The educational program structured to influence the in-
dividual participants’ perception as per the HBM showed
a significant effect on diabetic knowledge, self-efficacy,
and HbAlc levels. Diabetic self-management interven-
tions have generally been shown to improve physiolog-
ical outcomes in Africans ?'. Self-awareness of treatment
targets and self-blood glucose monitoring were among
the important factors associated with successful diabetic
control in a study conducted in a university clinic *. Pa-
tient education and training have also improved chronic
disease control, such as T2DM *; and hypertension ».
Our results support the need to improve self-manage-
ment through structured education and increased self-ef-
ficacy for Kenyan adults with T2DM. Although our study
did not address comorbidities; however, we realize the
multiple challenges faced with managing T2DM with the
comorbidities that will require careful adjustment to stan-
dard diabetic education and disease management train-
ing. The comorbidities include heart diseases * and renal
impairment . The level of formal education in Kenya
continues to improve slowly compared to other devel-
oped countries. The slow improvement is also evident
in the health education of individuals and communities.
The older Kenyan population (45 years and older), with a
higher risk of T2DM, was reported to have little or lim-
ited formal education *. However, most participants in
this study (62%) had a college or graduate degree. The
inclusion criteria of reading and writing may explain our
research's increased number of well-educated partici-
pants. The higher percentage of married participants in
our study (81%) was close to 67% reported in the nation-
al survey *. The improved self-efficacy and lower HBAlc
may be attributed to a supportive spouse at home helping
with the dietary changes.

Kenya is a multi-tribal country, and the Kalenjins have
been identified as the 6th most prominent tribe in the
country % Many Kalenjins live in and near Eldoret, which
accounts for many participants from this tribe. Howev-
er, the diet is similar between tribes. Substituting Kenyan
food with the 'my plate’ method for nutritional education
was an eye-opener for the participants as they believed
removing table sugar from their diet was all they needed
to manage T2DM. In this project, the participant's per-
ceptions of dietary and lifestyle changes were influenced
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by diabetic education, as evidenced in the post-education
increased self-efficacy. Improving patient knowledge with
patient education has beneficial effects on diabetic con-
trol and reducing diabetic complications *'. Although we
did not measure self-management, their increased self-ef-
ficacy contributed to subsequent disease self-manage-
ment resulting in decreased HbAlc levels observed in the
experimental group. The lack of change in the control
group’s self-efficacy and HbAlc levels further validates
the effect of the educational program. Our pre-interven-
tion HbAlc was significantly different from the post-in-
tervention HbAlc, contrasting with the findings from a
non-blinded randomized clinical trial in Nairobi, Kenya .
Diabetic knowledge has been a critical factor in glycemic
control among T2DM patients. The lack of significant
difference in the control group's pre- and post-diabetic
knowledge test scores attests to the general community’s
knowledge deficit about T2DM.

The limitations of the study include seasonal timing;
The study took place during the festive season in Kenya
(November-December). We could achieve lower HbAlc
levels if the study were completed during a non-festive
season with less urge to eat more. The participants’ edu-
cation could account for greater comprehension and mo-
tivation for dietary compliance. Using a single site for
this study is a limitation, as the findings may differ from
other sites with a diverse patient population. Although we
recruited and educated participants over three months,
the relatively small number of participants also limits the
generalizability of this study. We suggest a future study
with a larger sample size across multiple sites to decrease
these limitations. The single site may also account for the
attrition observed in the study. Because of the location
and size of the hospital serving both urban and rural
communities, the long commute to the hospital may be
challenging for patients that live far resulting in their in-
ability to return for post-intervention measures. Another
limitation was the modified Michigan DKT questionnaire
was not pilot tested for reliability, although the authors
approved the changes to the questionnaire as appropri-
ate. This face validity can be strengthened through pilot
testing. Although paired t-tests for within-group pre-and
post-test data analysis are a potential source of type 1
error, our current analysis aligns with our study's specific
objectives and research questions, and we have confidence
in the validity of our findings based on this approach.
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Conclusion

The findings from this study suggest that a structured
diabetic educational program improves HbAlc levels,
diabetic knowledge, and self-efficacy in Kenyan people
with T2DM. We recommend public awareness and in-
crease structured diabetic education in Kenyan hospitals
and community settings to improve health outcomes for
people with T2DM.
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