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ABSTRACT

Objectives: In 2014, 27% of total deaths in Kenya were due to non-communicable
diseases (NCDs). The objectives of this study were:

1) To report on the prevalence of households with members diagnosed and treated for
hypertension, diabetes, and asthma in eight counties in Kenya, and
2) To explore possible reasons for the variation in prevalence of these three NCDs in
the different counties.

Design, Setting and Subjects: A total of 7,870 households in a representative sample in
eight Kenyan counties were screened for the presence of any non-communicable
disease. Diagnosis and treatment data on these NCDs was collected and compared
using county specific independent data from the 2014 Kenyan Demographic Health
Survey (DHS).

Main Outcome Measures: Over all the eight surveyed counties, 10.7% of households
reported having one or more individuals with an NCD. The county specific
prevalence varied from 3% to 30.2%. Of the 7,870 households surveyed, 6.9% reported
having a diagnosis of hypertension, 3.2% of asthma, and 2.3% of diabetes.

Results: The strongest explanatory variables for the variation in overall prevalence of
NCDs related to access to health services and lifestyle risk factors.
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Conclusion: The prevalence of reported NCDs varies considerably between counties
in Kenya. Reasons may relate to a lack of access to diagnostic facilities or differences
in lifestyle risk factors. We recommend a comprehensive field survey of biometric,
health access, and lifestyle risk factors to determine the true prevalence and related

risk factors for NCDs in Kenya.
INTRODUCTION

In 2012, noncommunicable diseases (NCDs)
were the leading global cause of death
representing 38 million deaths, about 68% of
all deaths (1). Of those NCD deaths, 80%
occurred in low- and middle-income
countries (LMICs) like Kenya (2). About 80%
of NCD deaths are attributable to four
diseases: cardiovascular diseases,
diabetes, and chronic respiratory diseases
(2,3).

With a gross domestic product of US$1,358
per capita, Kenya is classified as a lower
middle-income country (4,5). It has an
estimated population of 46 million
individuals of whom 45.9% live below the
national poverty line (6). The changing

cancers,

lifestyles, aging, health behaviors, limited
to healthcare (2,7-9), rapid
urbanization among other factors has led to
an increase in prevalence of NCDs (10). In
2014, 27% of total deaths in Kenya were due
to NCDs. The probability of dying from one
main types of NCDs for
individuals between the ages of 30 and 70
years was 18% (2,3).

Twenty four percent of Kenya’s population
live in urban areas (3), and 58% of those live
in informal settlements or slums (12). The
majority of
prevalence of NCDs in Kenya have been in
urban areas, and most have focused on
negative health behaviors (8) and limited
access to health services (9). One study found
the prevalence of hypertension was 12.3%
(12), reported finding a

access and

of the four

conducted on the

studies

while another

prevalence of 23% for hypertension and 60%
for pre-hypertension (10). A study reported a
5.3% age-adjusted prevalence of diabetes in
Nairobi (8); however, countrywide data
indicates a national prevalence of only 4%
(13). Asthma prevalence in urban areas of
Kenya has been reported to be close to 20%,
which is probably related to air pollution (14).
These studies highlight the urban bias in
reporting of NCD prevalence.

In order to promote availability and
affordability of NCD medicines in Kenya,
Novartis Access, a pharmaceutical company-
led initiative launched in 2015, offered a
basket of 15 NCD medicines to public and
private nonprofit health organizations for a
price of about US$1.50 dollars per monthly
treatment (15). Within the scope of the
evaluation of this initiative, we studied the
prevalence of households with members
diagnosed with hypertension, diabetes,
asthma, or breast cancer who had been
prescribed medication prior to Novartis
Access medicines being available.

The objective of this paper is twofold: 1) to
report on the prevalence of households with
members diagnosed treated with
hypertension, diabetes, and asthma in eight
counties in Kenya, and 2) to explore possible
reasons, such as accessibility to the county

and

health system or lifestyles and risk factors, for
the variation in prevalence of these three
NCDs at the county level by incorporating
data from the 2014 Kenyan Demographic and
Health Survey (DHS) (11).
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MATERIALS AND METHODS

A detailed description of the study design of
the Novartis Access evaluation can be found
elsewhere (15). For this study, eight out of the
47 counties in Kenya were purposively
selected. The inclusion criteria included the
volume of medicines purchased from the
main medicines nonprofit wholesaler, Mission
for Essential Drugs & Supply, as well as
geographical dispersion (counties not sharing
borders), and security (excluding non-secure
areas for data collection) (15).

A total of 7,870 households in the eight
counties were identified using a two-stage
sampling procedure. First, ten enumeration
areas (EAs) were selected in each county with
probability proportional to size based on the
most recent census data. On average the EAs
had 100 households and some contained more
than one village. In the second stage, ten
households that met the eligibility criteria
were randomly selected from each EA to be
included in the study. In order to do this, all
households in each EA were listed in a
random order and enumerators proceeded
down the list until ten eligible households
were selected. Households with at least one
adult (member, aged 18 or older) who
reported having been diagnosed with an
NCD addressed by the Novartis
program and prescribed medication were
eligible to participate in the study.

Access

Data collection

Data collectors and field supervisors were
trained using the electronic data collection
(SurveyCTO)' by the co-
investigators. A small study to pilot the
instrument was carried out before the roll-out

instrument

1 SurveyCTO is the name of the survey platform for
electronic data-collection, based on Open Data Kit
(ODK).

of the study. Informed written consent was
obtained for all participants at the time of
enrollment. Data collection took place in
August 2016.

We defined household NCD prevalence as
the prevalence of one or more cases of either
hypertension or diabetes or asthma. In each
county, households were visited until a total
of 100 were identified. As the prevalence was
not known before data collection began, data
collectors were instructed to continue visiting
households until a hundred households with
at least one NCD were identified in each
county.

Data Analysis: SAS® 9.4 software (16) was
used for data analysis. Data on prevalence of
NCD diagnosis and treatment was tabulated
by diagnosis and county for the screened
households. County data
extracted from the 2014 Kenyan Demographic
and Health Survey (DHS) (11).
Microsoft® Excel for Mac Version 15.32 (17)
was used to generate scatter plots which
county NCD
prevalence with independent data from the
2014 Kenyan DHS (11). These scatter plots
were created to explore potential reasons for
the variation in NCD diagnosis prevalence
found among the counties. Trend lines and R?
correlation coefficients were generated with

specific was

compared  the specific

Excel. The percentage of births at a health
facility was selected as a proxy for access to
health services.

The protocol was approved by the
Institutional Review Boards at Strathmore
University, Kenya, and at Boston University,
USA. Additional permissions were obtained
from the Kenyan National Council for Science
and Technology.
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RESULTS

Of the 7,870 households screened, 839
households reported at least one individual
diagnosed with an NCD and of these, 794
reported receiving treatment.

Figure 1 shows the household NCD
prevalence (which includes hypertension,

West Pokot

96%

Kakamega
11%

p

89%

-

76%

diabetes, and asthma combined) versus
surveyed households without NCDs. As
depicted, the counties of Narok, Samburu,
and West Pokot had the lowest NCD
diagnosis prevalence and Nyeri and Kwale
counties had the highest.
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Figure 1: Prevalence of diagnosis of three non-communicable diseases by county

Table 1 numerically confirms that Kwale and
Nyeri had the highest NCD
diagnosis prevalence of the households
interviewed, and Narok, West Pokot, and
Samburu had the lowest. Of the surveyed

counties

population, 6.9% reported having a diagnosis
of hypertension, 3.2% of asthma, and 2.3% of
diabetes. Nyeri had the highest hypertension
prevalence with 24.7% and Samburu the
lowest with 1.3%. For households with an
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individual diagnosed with asthma, Kwale had
the highest prevalence with 15.9% and Narok
the lowest with 0.9%. The diabetes prevalence
did not vary as much between the counties;
however, Nyeri had the most with 7.7% and
Narok the lowest with 0.8%.

The majority of patients, 94.7%, who were
diagnosed reported that they had received

treatment. However, there slight
differences in treatment prevalence between
the counties (Table 1). Compared to other
counties, Kakamega had the lowest treatment
prevalence for all three highlighted NCDs at

87.4% and Kwale the highest at 98.7%.

were

Table 1

Prevalence of households with at least one member diagnosed and treated for NCDs
Households 7870 2504 741 538 405 1048 1197 459 978
Visited (n)
Reported NCD  10.7 3.0 30.2 20.4 29.1 11.4 3.7 24.4 3.7
diagnosis (%)
Hypertension 6.9 1.7 13.9 15.6 24.7 8.3 1.7 19.8 1.3
(%)
Diabetes (%) 2.3 0.8 3.6 4.5 7.7 2.8 1.3 52 1.1
Asthma (%) 3.2 0.9 15.9 2.6 42 2.7 1.2 41 1.6
Breast Cancer* 0.1 - 0.1 - 0.2 - - 0.2 0.1
(%)
Heart Failure* 0.4 0.2 0.4 0.4 0.7 0.8 0.3 24 =
(%)
Dyslipidemia * 0.1 0.1 0.1 - - 0.1 0.1 0.7 0.1
(%)
Reported 94.7 96.1 98.7 96.4 93.2 87.4 95.5 92.0 97.2
treatment out
of those
diagnosed (%)
Hypertension  93.7 95.2 100.0 96.4 92.0 87.4 95.0 91.2 100.0
(%)
Diabetes (%) 97.3 100.0 100.0 95.8 100.0 86.2 100.0 100.0 100.0
Asthma (%) 96.0 95.7 97.5 92.9 100.0 85.7 100.0 94.7 100.0

Figure 2 depicts the percent of the population in each county that lives in an urban area. The

data shows the more urban the population the higher the prevalence of hypertension.
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Figure 2: Prevalence of hypertension, diabetes and asthma by county

Correlating NCD Prevalence with possible
Explanatory Variables: In order to investigate
whether our data showed trends reflecting
prevalence or a lack of diagnosis the NCD
prevalence data was compared to the 2014
Kenyan DHS (11). Figures 3-5 depict variables
for health service accessibility and Figures 6-8
represent lifestyle and risk factors that may
contribute to NCD prevalence. A detailed list
with direction and correlation coefficient for a

longer selection of variables is available upon
request from the authors.

Health System Factors: As seen in Figure 3,
there is a positive correlation (R? of 0.5486)
between births at health facilities and NCD
prevalence. This indicates the more women
had children in health facilities the more
likely individuals in their county were to be
diagnosed with NCDs.
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Figure 3: Births at Health Facility (DHS 2014) vs. NCD Prevalence
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Figure 4: Children Fully Vaccinated (DHS 2014) vs. NCD Prevalence



Figure 5 shows the NCD prevalence of
individuals based on the distance they must
travel to reach the nearest public facility.
From the information collected the scatter plot
demonstrates that the closer individuals live
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individual in their community would be to

receive a diagnosis of an NCD. The
correlation (R?>=0.2908) is weaker than
previous correlations.
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Figure 5: Distance to Nearest Public Facility (km) (DHS 2014) vs. NCD Prevalence

Lifestyle and Other Risk Factors: Figures 6-8
were generated to show whether lifestyle
factors impact the prevalence of NCD
diagnosis. In Figure 6 the prevalence of NCD
compared to information
collected on women who were described as

diagnosis was

overweight or obese in the 2014 Kenyan DHS
(11). The scatter plot shows a R? of 0.5789.
These results suggest that the more obese or
overweight the county’s female population,
the more likely the county was to have
individuals diagnosed with NCDs.
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Figure 6: Overweight & Obese Women (BMI >25) (DHS 2014) vs. NCD Prevalence

The median years of education completed in  coefficient was 0.4552, indicating the more
each county was compared to NCD educated the county, the more likely
prevalence in Figure 7. The R? correlation individuals would be diagnosed with NCDs.
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Figure 7: Median Years of Education Completed (DHS 2014) vs. NCD Prevalence

DISCUSSION

The aim of this paper was to analyze the
prevalence distribution of diagnosed and
treated NCDs in eight counties of Kenya. The
paper expands the wunderstanding of
prevalence and treatment of NCDs in the
country. First, there is a large variation in the
prevalence of NCDs between counties. In
addition, differences in the mean proportion
of people in a county who said they had
received treatment for their diagnosis ranged
from 87.4% to 98.7%. Treatment rates were
highest for diabetes lowest  for
hypertension.

In the 2014 Kenya DHS 9% of women and
3% of men reported having been diagnosed
with hypertension (11), which when averaged
is roughly 6% percent of the population. This
is consistent with the results of this study
which show 6.9% of individuals in the 7,870
households visited had been diagnosed with

and

hypertension. Additionally, it corroborates
our finding that females were almost twice as
likely to have a hypertension diagnosis (11).
The prevalence of diagnosed diabetes and
asthma, however, varied from previously
reported numbers. Prior studies had reported
the prevalence of diabetes at 4% (13) and
asthma at 20% (14). Our study showed lower
rates with 2.3% of individuals
households reporting having been diagnosed
with diabetes, and 3.2% with asthma. These
findings may
generally collected data from urban areas
while our representative study included
mostly rural areas.

Overall, the prevalence of NCDs varied
greatly by county. The key question is
whether the low prevalence of diagnosed
NCDs in Narok, West Pokot, and Samburu
and the high prevalence in Nyeri, Kwale, and
Makueni was due to a level of diagnostic
facilities or whether there was an absence or

in all

reflect that prior studies
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excess of these conditions in these different
environments. As stated above Kwale and
Nyeri had the highest while Narok, West
Pokot, and Samburu had the lowest diagnosis
prevalence. Interestingly, Narok, West Pokot,
and Samburu are all in the Rift Valley Region,
which has the smallest urban population (11)
(data not shown but available upon request).
This suggests that counties with a greater
proportion of urban households were more
likely to have higher prevalence of NCDs.
However, the 2014 Kenya DHS collected
responses from women ages 15- 49 in all
regions of the country describing various
problems they encounter when accessing
health care (11). One of the challenges cited
was the distance to a health facility (11). This
may suggest an alternative explanation for the
high prevalence of NCDs in urban areas. As
this study does not measure whether lack of
access to health facilities is a driver of low
prevalence this observation requires further
investigation. Therefore, our
analysis suggests that access or lifestyle risk

preliminary

factors may explain some of this variation.
One of the major strengths of this study was
that households were randomly selected and
counties surveyed did not overlap. This is
important because it helps to maintain a
representative sample population. A potential
limitation is that survey teams in different
counties may have had varying success in
eliciting accurate reports of NCDs in
households. Additionally, our methodology
specifically  selected  households  with
diagnosed and treated NCDs. This means the
study inevitably missed a sample of the
population with undiagnosed NCDs.

CONCLUSION

The baseline survey for the Nowvartis Access
program shows the prevalence of three major

NCDs varied dramatically in the eight
counties surveyed in Kenya. The strongest
explanatory variables for NCD prevalence
from the DHS were related to access to and
utilization of health services, as well as
lifestyle risk factors such as births at health
facilities, vaccination, overweight and obesity,
and urbanization. However, the question as to
whether the low prevalence in some areas is
related to a lack of disease or a lack of
diagnostic open. We
recommend a comprehensive field survey of

capacity remains
biometric, health access, and lifestyle risk
factors to determine the true prevalence and
related risk factors for NCDs in Kenya. This
will assist in the national response to the
increasing NCD problem. If there truly is a
low prevalence in certain areas, this will allow
the government and partners to divert
resources to high prevalence areas and
promote practices that would prevent the

emergence of NCDs in low prevalence areas.
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