Socioeconomic determinants
of cardiovascular risk in
underserved communities

Frederick Murunga Wekesah

AR

\

sy







Socioeconomic determinants of
cardiovascular risk in underserved
communities

Frederick Murunga Wekesah



Colofon
Socioeconomic determinants of cardiovascular risk in underserved communities
ISBN/EAN: 978-90-393-7220-3

Copyright © 2019 Frederick Murunga Wekesah
Allrights reserved. No part of this thesis may be reproduced, stored or transmitted in any
way or by any means without the prior permission of the author, or when applicable, of the

publishers of the scientific papers.

Cover design and layout by David de Groot | Persoonlijkproefschrift.nl

Printed by Ipskamp Printing | Proefschriften.net

Scholarship award was received from the Global Health Support program of the University
Medical Center Utrecht. The author wishes to gratefully acknowledge financial support
from the Julius Center for Health Sciences and Primary Care for the publication of this

thesis.



Socioeconomic determinants of
cardiovascular risk in underserved
communities

Sociaal-economische determinanten en cardiovasculair risico in
achtergestelde gemeenschappen

(met een samenvatting in het Nederlands)

Proefschrift

ter verkrijging van de graad van doctor aan de
Universiteit Utrecht
op gezag van de
rector magnificus, prof.dr. H.R.B.M. Kummeling,
ingevolge het besluit van het college voor promoties

in het openbaar te verdedigen op

maandag 25 november 2019 des ochtends te 10.30 uur

door

FREDERICK MURUNGA WEKESAH

geboren op 7 januari 1982

te Trans Nzoia, Kenya


http://prof.dr/

Promotor
Prof. dr. D.E. Grobbee

Copromotoren
Dr. K. Klipstein-Grobusch
Dr. C.K. Kyobutungi



This is for Prisca Nasiebanda Wekesa, my grandmother and friend.
The prayerful Matriarch and ‘daughter of God’, shining down on

your favorite grandson from heaven.



TABLE OF CONTENTS

Chapter 1

General introduction

Part 1 Risk factors for non-communicable diseases in
Kenya

Chapter 2
Individual and household level factors associated with presence of
multiple non-communicable disease risk factors in Kenyan adults

Chapter 3
Patterns of non-communicable disease and injury risk factors in
Kenyan adult population: a cluster analysis

Part 2 Understanding of and perception towards
non-communicable and cardiovascular diseases risk
factors

Chapter 4
Knowledge and awareness of and perception towards cardiovascular
diseases risk in sub-Saharan Africa: a systematic review

Chapter 5
The connection between non-communicable disease risk factors and
risk perception among slum dwellers in Nairobi, Kenya

Chapter 6

Understanding of and perceptions towards cardiovascular diseases
and their risk factors: a qualitative study among residents of urban
informal settings in Nairobi

Part 3 Cardiovascular diseases risk assessment in the
slums of Nairobi

Chapter 7

Comparative performance of pooled cohort equations and Fram-
ingham risk scores in cardiovascular disease risk classification in a
slum setting in Nairobi Kenya

23

47

77

123

139

169



Part 4 Mortality due to cardiovascular diseases in the
slums of Nairobi

Chapter 8 189
Determinants of mortality from cardiovascular disease in the slums
of Nairobi, Kenya

Chapter 9 209

General discussion

Chapter 10 217
Summary

Nederlandse samenvatting

Acknowledgements

Curriculum Vitae and list of publications









Chapter 1

BACKGROUND AND OBJECTIVES

The World Health Organization reports that 41 million people die each year from non-
communicable diseases (NCDs), which is equivalent to 71% of all deaths globally [1].
Currently, 85% of NCD deaths among individuals aged 30 - 69 occur in low- and middle-
income countries (LMICs). By 2030, NCDs will surpass communicable diseases (CD) as the

leading cause of death [2-4].

Among the NCDs, special attention is given to cardiovascular disease (CVD) which comprise
coronary heart disease (CHD), cerebrovascular disease (e.g. stroke), peripheral arterial
disease, rheumatic heart disease, congenital heart disease, deep vein thrombosis and
pulmonary embolism [5]. Current data shows that CVD are the singular leading cause of
death globally, causing an estimated 17.9 million deaths in 2016, which translated to 31%
of all deaths. Eighty-five percent of these CVD deaths were due to heart attack and stroke.
Premature deaths i.e. deaths among individuals aged below 70 years were million [6].

Estimates indicate that LMICs carry most of the CVD burden [6].

There is a paucity of data on trends and magnitude of CVD in sub-Saharan Africa (SSA). Data
from 2013 reports that SSA’s one million deaths from CVD accounted for 11.3% of deaths
from all causes in the region, and 5.5% of global CVD deaths, with projections showing

that the number will double by the end of the next decade [7].

Risk factors for cardiovascular diseases

Non-modifiable risk factors for CVD include age, sex, and family history. Modifiable risk
factors are either classified as behavioral and include tobacco use physical inactivity,
harmful alcohol consumption and unhealthy diet; or physiological and include high blood
pressure, obesity, dyslipidemia and diabetes [8]. These risk factors often cluster and

interact to promote the occurrence of CVD in an individual [9].

Drivers and determinants of cardiovascular disease morbidity and mor-
tality

The burden of CVD is growing in SSA as a result of population growth, increasing average
age of the region’s population, decreasing age-, sex- and cause-specific death rates [10],

and the epidemiological transition [7, 11-13].
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General introduction

SSA is rapidly urbanizing. Africa’s urban population is projected to reach 60% in 2050.
The sustained rural-urban migration of the population seeking livelihood opportunities in
urban areas has resulted in the emergence of slums - informal settlements characterized
by absence of adequate infrastructure and basic services, rampant poverty, poor living
conditions and widespread insecurity and crime [14, 15]. According to the UN-Habitat,
approximately 62% of urban dwellers in SSA live in slum or slum-like conditions [16-18].

In Kenya, the number is about half of the urban population [19].

Slums in Kenya are informal settlements and in some cases are classified as illegal
settlements. They are therefore systematically alienated. Residents of slums lack access
to quality health care, water and proper sanitation, education and employment, public
sector and law enforcement agencies. The built and social environment in the slums
serves to promote CVD. Many slum communities lack play grounds because of the way
the living structures are organized. The food market in the slums is also supplied with
relatively cheap and low quality, unhealthy, and sometimes energy-dense products. Urban
slum dwellers are also exposed to tobacco smoking, and high levels of indoor and outdoor
pollution [20, 21]. As a consequence, the prevention and control of CVD in such populations

is harder, making CVD a serious health threat to urban slum dwellers [22].

Cardiovascular disease risk factors are prevalent in slums and other poor communities. A
study conducted in 2010 in the slums in Nairobi recorded the prevalence of diabetes at 5.3%
and hypertension at 22.8% among individuals 18 years or older respectively, with diabetes
doubling to 10.5% among individuals aged 45 - 54 years. Obesity, high waist circumference,
harmful alcohol consumption and tobacco smoking were also high [23, 24]. Other studies
conducted between 2008 and 2012 in the same settings reported on the prevalence of
central obesity (12.3%), hypercholesterolemia (10.3%), and hypertriglyceridemia [25],
and on unhealthy diet (57.2%), insufficient physical activity (14.4%), harmful alcohol
consumption (10.1%) and tobacco use (12.4%) [26-28]. Level of awareness, treatment and

control of diabetes and hypertension in these settings was low [27, 28].

Contribution of poverty to risk and mortality from cardiovascular dis-
eases

Slum dwellers in SSA suffer a disproportionately higher burden of CVD compared to their
rural counterparts, and are affected by significant disparities in access to health care.
As noted above, important factors that are linked with CVD are widely documented in

such populations. Underlying this situation is rampant poverty, which has been linked
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Chapter 1

in literature as both a cause and outcome of CVD [29]. Evidence shows that the poor, no
matter where they live, are at a disproportionately increased risk of developing and dying

from CVD compared to the non- poor [30-32].

Prevention, diagnosis, treatment and control of cardiovascular diseases

The burden of complications and deaths resulting from CVD among the urban poor can be
reduced if screening for the conditions and treatment were made available. Long term care
involving drugs for treatment and management of the conditions has worked effectively
in many settings. Regardless, newer strategies that are proactive, patient-centered,
community-based, and sustainable for prevention and treatment of CVD are required
to address the burden of CVD in underserved communities [33, 34]. Individual level
interventions that include lifestyle adjustment, respectively modification (diet, exercise,
smoking cessation, alcohol intake reduction) when combined with measures that target
physiological risk factors such as drugs for treatment of high blood pressure, elevated
blood glucose and cholesterol are required, and will result in high returns of investment

when combined with population-level interventions [35-38].

Risk perception and awareness in the care-seeking and treatment-ad-
herence for cardiovascular diseases

Misperception of risk, that is the discordance between the estimated and perceived risk
for CVD in an individual, and low levels of awareness of risk factors (even by those who are
aware of their condition), insufficient opportunities for screening and access to care and
essential treatment are some of the barriers to optimal prevention and management of CVD
in underserved and socially deprived settings in SSA [28, 39-41]. It follows therefore that
the understanding of and addressing perceptions on CVD and the risk factors can inform
the design and tailoring of effective context-specific interventions that can enhance the

prevention and control for CVD in SSA.

Risk assessment for cardiovascular disease and effective risk communi-
cation

There are benefits linked to screening for well-known CVD risk factors, the identification of
individuals at high-risk, in communicating risk effectively, and in motivating adherence to
treatment and risk mitigation [42]. Incorporating the absolute risk approach is a proactive
preventive strategy that could potentially have a major impact in lowering the incidence

and the burden of CVD in resource-constrained settings [42]. CVD risk scores have been
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General introduction

developed and are used in clinical practice globally, a number of which currently exist
[43-49].

Very few of existing risk assessment functions are however modifiable or applicable to
populations in SSA [8, 48, 50]. The implication of this finding is that novel and context-
appropriate functions, with simpler non-laboratory versions for use in under-resourced and
rural settings need to be developed and deployed for use in primary health care settings
in SSA. There is also need to check what potential role context-specific socioeconomic
factors which have been linked to CVD, can play in the development of risk functions for

use in these settings.

Urbanization and the emergence slums will keep occurring in SSA in the coming decades.
By 2050, more people will be living in urban areas compared to rural areas, most of
them in the slums. Complications and deaths from CVD will keep growing. It therefore
obtains that understanding of and characterizing the CVD risk profile of the urban slum
populations can help generate evidence to inform the thinking, design and implementation
of interventions to prevent, treat and control CVD. Exploring the understanding of and
perceptions towards cardiovascular diseases, and their risk factors while paying attention
to the role socioeconomic determinants in the form of literacy, education, employment
and livelihood opportunities and the influence on care-seeking and treatment adherence
would thus help us shed light on barriers to awareness and understanding of CVD risk and
the risk factors, the mechanisms through which CVD outcomes happen, and barriers and
facilitator’s to care-seeking and treatment adherence for CVD. Ultimately, we are able to
generate useful evidence for CVD prevention and control in underserved communities in
SSA.
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OBJECTIVES OF THE RESEARCH

This research aims to characterize the cardiovascular disease risk profile of an urban poor

population in Nairobi, Kenya by:

i)  exploring the knowledge, understanding and perception towards non-communicable
and cardiovascular disease risk and risk factors in sub-Saharan Africa and in the

slums of Nairobi;

ii) studying the factors associated with co-occurrence of and the patterns in the

distribution/clustering of NCD risk factors in a Kenyan population;

iii) describing individual level behavioral, physiological and socioeconomic factors

associated with CVD mortality in slums of Nairobi; and

iv) testing the performance of existing CVD risk scores in risk assessment and

classification in an urban slum population in Nairobi.

Outline of the thesis

This PhD thesis addresses three main issues: perceptions towards and understanding
of non-communicable and cardiovascular disease risk factors in SSA and in the slums
of Nairobi, the individual level factors associated with CVD mortality and CVD risk
assessment using available CVD risk scores in a slum community. Part one (chapters 2 &
3) describes the factors associated with co-occurrence of multiple NCD risk factors, and the
pattern and distribution in the Kenyan population. Part two (chapters 4 to 6) presents the
understanding of and perception towards non-communicable and cardiovascular diseases
and their risk factors in SSA and in the slums of Nairobi by employing a systematic review
and a phenomenological qualitative study, respectively. In part three (chapter 7) we analyze
the predictive performance of the pooled cohort equations (PCE) and the Framingham risk
score (FRS) in cardiovascular disease risk stratification in the urban slum population,
comparing the 2013 PCE to the revised PCE (2018) and FRS non-laboratory scores. The
analysis of individual level behavioral, physiological and socioeconomic factors associated

with mortality from CVD in the urban slum community is presented in part four (chapter 8).
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Chapter 2

ABSTRACT

Background: Non-communicable diseases (NCDs), are increasing globally, causing about
60% of disability-adjusted life years and 39.8 million deaths in 2015. Risk factors often
cluster and interact multiplicatively in an individual and this is strongly associated with the
development and severity of NCDs. We assessed the sociodemographic factors associated
with the presence of multiple NCD risk factors among individuals aged 18 years and older

in the Kenyan population.

Methods: We used national representative data from 4,066 individuals out of 4500 who
participated in the WHO STEPs study in 2015. NCD risk factor counts were derived by
summing the risk factors present in an individual and categorising into 1-3, 4-6 and
7+ risk factors in any combination of the 12 assessed NCD risk factors (hypertension,
diabetes mellitus, cholesterol, insufficient physical activity, excessive alcohol use, tobacco
use and obesity, excess sugar intake, insufficient fruit and vegetables intake, high salt
consumption, and use of unhealthy cooking fats and oils). Ordered logistic regression was
used to investigate the sociodemographic factors associated with an individual possesing

multiple NCD risk factors.

Results: Majority (75.8%) of the individuals in the study possesed 4-6 and 10% had =7
NCDs risk factors. Nearly everyone (99.8%) had insufficient fruits and vegetable intakes,
89.5% consumed high salt in their diet and 80.3% did not engage in sufficient physical
activity. Apart from NCD risk count which increased with age among both men and women,
associations with other socio-demographic factors differed between men and women. A
woman of Akamba ethinicity had lower odds (0.43) while Meru women had higher odds
(3.58) of higher NCD risk factor count, compared to the Kalenjin women. Among men,
being a Kisii or Luo was associated with lower odds (0.48 and 0.25 respectively) of higher
NCD risk factor count. Women in a marital union had higher odds (1.58) of a higher NCD

risk factor count.

Conclusion: Majority of Kenyan adults possess more than four NCD risk factors; a clear
indication of an emerging epidemic of NCDs in this population. Effective and multi-sectoral
interventions targeting multiple risk factors in individuals are required to mitigate

especially the behavioural and modifiable NCD risk factors in Kenya.

Key words: Non-communicable disease, Multiple risk, STEPs, Kenya.
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BACKGROUND

Non-communicable diseases (NCDs), comprising of cardiovascular diseases (CVDs),
diabetes, cancers and chronic pulmonary diseases are currently a major contributor to
the burden of disease and mortality worldwide, with predictions showing that by the
year 2020, NCDs will account for seven out of every ten deaths in developing countries,

surpassing communicable diseases as the leading cause of death [1-3].

Although there exist few reliable data on the prevalence and distribution of NCDs and
their risk factors in sub-Saharan Africa SSA [4], NCDs are expected to overtake infectious
diseases as major sources of morbidity and mortality by the year 2035 in the region [4].
It is estimated that deaths from NCDs will rise from one in four of all deaths in 2004 to
about 46% of all deaths in 2030 [5-7]. Currently, SSA reports a million annual deaths due
to CVDs [8]. Findings of a recent review show prevalence of hypertension in SSA ranging
from 27% to 34% in 2013 [9]. In 2017, it was estimated that about 15.9 million people aged
18-99 in SSA had diabetes (3.1% prevalence) with projections indicating that the number
would increase by 156% to 41.6 million by the year 2045 (3.7% prevalence) [10]. In Kenya,
more than half of all recent hospital deaths and almost 50% of all hospital admissions are

attributable to NCDs [11].

The rising epidemic of NCDs in SSA is attributable to growing urbanization, changing
lifestyles, population growth, ageing and epidemiologic changes in the disease, also known
as epidemiological transition [3, 12-16]. The epidemic is propagated by other socio-cultural
and environmental factors such as changes in air quality and early childhood exposures
to NCD risk factors [17, 18]. The likelihood of occurence of NCDs in an individual has been
closely linked to the presence of four major modifiable behavioural risk factors: unhealthy
diet, tobacco use, physical inactivity, and harmful alcohol use. These risk factors, which

are well established, are also known to operate in a similar manner all over the world [19].

The World Health Organisation (WHO) has since prioritised action against these four
behavioural risk factors globally [7]. A few studies have however shown that in some
populations in Kenya, most people lack information and are unaware of NCD risk and the
risk factors [20-22]. Other studies on the prevalence and distribution of NCD risk factors
in Kenya are either sub-national or were conducted among sub-populations, and only
focussed on specific NCD risk factors, mostly on diabetes and hypertension [23-28]. This

study which used data from the first nationally representative survey on NCD risk factors
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in Kenya using a standardised chronic disease risk factors tool investigated the patterns
and distribution of multiple behavioural and physiological risk factors for NCDs, together
with their sociodemographic determinants in adult individuals in Kenya [29]. The study
supports the efforts by WHO towards the prevention and control NCDs and their risk
factors by answering to the call to ‘build the case for sustained action by estimating the
burden of NCDs and their main risk factors’ by developing a national risk factor profile
for NCDs [30]. Information on the national NCD risk factor profile could help predict and
track the evolution of the NCD epidemic in Kenya, and can inform the design of targeted
and effective multisectoral interventions at the policy, environmental and health system

levels, to forestall the impending NCD epidemic in the country.

METHODS

Data source, study participants and sampling

The WHO STEPs survey, carried out in Kenya between April and June 2015, employed a
cross-sectional household study design that targeted adult individuals aged 18 years and
older. A three-stage cluster sampling was used to, in the first stage, select 100 each of urban
and rural clusters from the the fifth national sample surveys and evaluation programme
(NASSEP V) sampling frame by the Kenya National Bureau of Statistics. In the second
stage, a sample of 30 households in each cluster were identified, while in the third stage,
one adult (aged between 18 and 69 years) from each household was randomly selected
to participate in the study. Further details regarding the design of the study have been
published previously [29].

Data collection, measurements and definitions

Data was collected using personal digital assistants (PDA) loaded with the eSTEPS tool
provided by the World Health Organization [31]. Data was collected on the four main
behavioral risk factors for NCDs (tobacco use, harmful use of alcohol, unhealthy diet and
insufficient physical activity), as well as on the key physiological risk factors for NCD:
overweight and obesity, raised blood pressure/hypertension, raised blood lipids and raised
blood glucose/diabetes mellitus. Anthropometric measures for height and weight were

also collected.

Blood pressure (BP) was measured using a validated automated digital BP device (OMRON™

digital automatic BP monitor). Using appropriate cuff sizes, three readings were taken on
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the left arm from a respondent in a seated position, at one minute intervals. The mean of
the second and the third measurement was recorded. Raised blood pressure/hypertension
was based on blood pressure readings cut-off for systolic >140mmHg and/or diastolic
>90 mmHg or if they reported to have been previously diagnosed and informed to have
hypertension by a health care worker and/or were taking medication for raised blood

pressure.

For a small number of respondents (84/4066), random blood sugar was taken because they
did not fast as instructed. For all other respondents, fasting blood glucose measurements
were taken a day after the first contact with the respondent, after they confirmed to have
had an overnight fast. A drop of blood from a finger prick was used to test for glucose
levels using a digital meter (ACCU-CHEK™ glucometer and test strips). An individual
was classified to have raised blood glucose/ diabetes mellitus based on random and
fasting blood capillary glucose measurements cut-offs of 11.1 mmol/L and >7.0 mmol/L
respectively, or if they reported to have been previously diagnosed and informed to have

diabetes by a health care worker and/or were taking medication for diabetes.

Total blood cholesterol levels were categorized either as ideal or high, with a cut off of point
of 5.2 mmol/L or if an individual is currently on treatment for raised blood cholesterol.
Low blood HDL cholesterol levels were categorized either as ideal or high, with a cut-off
point of 1.17 mmol/L. A drop of blood from a finger prick was used to test for cholesterol
levels using a digital meter (ACCU-CHEK™ glucometer and test strips). A drop of blood from
a finger prick was used to test for cholesterol levels using a digital meter (ACCU-CHEK™
glucometer and test strips). Sugar intake was self-reported. High sugar intake was defined
asregular consumption of excessive sugar in the form of sugary drinks and soda, processed

foods high in sugar content on a regular, even daily, basis.

BMI was computed from height and weight measures, collected in centimeters and
kilograms using SECA™ height boards and calibrated digital weigh scales respectively.
Height was taken while the individual stood in an upright position on a flat surface. Obesity
was diagnosed based on international guidelines recommended by the WHO expert
consultation for 2008 [32]. General obesity was based on BMI cut-off of 330 Kg/m? and

central obesity on waist circumference of >94cm for males and >80cm for females.

The other risk factors/variables were self-reported. Insufficient fruits and vegetables

consumption is when an individual consumes less than the recommended five servings of

27




Chapter 2

fruits or vegetables daily. A serving of fruit/vegetables equates to one small fruit, % a cup
of raw vegetables, one cup of leady greens or one banana. Insufficient physical activity is
less than 150 h/week of moderate-intensive activity or less than 75 h/week of vigorous-
intensive physical activities, which may include walking and cycling. An individual that

spent 180 min/day sitting or reclining was also classified as physically inactive.

Unhealthy cooking fats referred to the use in cooking of saturated oils and solid fats e.g.
lard, margarine, butter and vegetable fat for cooking, instead of unsaturated fats and
oils. High salt intake was based on an individual reporting that they consumed salty and
processed foods always or often, or if they added salt to cooked food. Excessive alcohol
use was defined as the consumption of more than two standard drinks per day for females
and more than three standard drinks for males. One standard drink contains about 14
grams of pure alcohol, equivalent to 350ml of beer with 5% alcohol by volume (alc/vol),
or 1 glass table wine with 12% alc/vol. Current tobacco use was defined as the daily use
of smoked or smokeless tobacco, in the form of cigarettes, cigars, pipes, snuff and other

local tobacco products.

Household wealth

A proxy index for wealth was created based on household-level variables including type
of dwelling unit; ownership of the dwelling unit; construction materials of the dwelling
unit specifically the roof and floor; source of cooking and lighting fuel; several household
possessions/goods including a wall clock, electronics like radio and television, refrigerator,
and furniture; source of water for drinking and cooking; and type of sanitation facility
available for use by the household. A wealth index was then generated using principal
component analysis (PCA), multivariate statistical technique. Principal components are
weighted averages of the variables used to construct them. The generated index was then
used to categorize the households into five categories (quintiles): poorest, second, middle,

fourth and richest.

Data analysis

The analysis was done using Stata 14.1 (Stata Corporation, College Station, TX). The
outcome variable for this study is the number (count) of NCD risk factors in an individual
in any combination out of the twelve described NCD risk factors. The number of NCD risk
factors in an individual were categorised into three groups: 1-3, 4-6 and 7+ risk factors.
Proportions and bar-graphs were used to summarize frequency/counts of NCD risk factors.

Ordered logistic regression was used to assess the association between individual and
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household level sociodemographic factors with the presence of one or more NCD risk
factors in an individual. Proportional odds assumption was tested using brant command
method in Stata , with non-proportional odds model fitted wherever the assumption is

violated.

We first fitted bivariate (unadjusted) ordered logistic regression models for each of the
sociodemographic factors: age, sex, level of education, occupation, marital status, place
of residence, ethnic group and household wealth-status with the outcome variable.
We then fitted a multivariate model to assess the strength of association of each of the
sociodemographic factors with the number of NCD risk factors in an individual. We used
the likelihood ratio test to compare the goodness of fit, comparing a null model which is
a special case of the alternative model with one additional variable being tested. Odds
ratios are reported together with their 95% confidence intervals. Stratified analysis by
sex was done to check for differences in the magnitude and pattern of the NCD risk factors
between males and females, after confirming that there existed no statistical interactions
between the sociodemographic variables in question with sex. Analysis was weighted at the

individual level to account for study design, and to allow for generalizability of the findings.

Ethical considerations

The study protocol was reviewed and approved by the Scientific and Ethics Review Unit
at Kenya Medical Research Institute (KEMRI) SSC No. 2607. Informed consent was sought
from each and every participant prior to enrolement in the study. The study team was
introduced to concepts of research ethics and encouraged to protect the rights of human
research participants. Researchers upheld justice, regard for welfare and respect for
study participants at all times during the study. During analysis and reporting, personal

identifiers were delinked from the data.
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RESULTS

Characteristics of study participants
Table 1: Socio-demographic characteristics of study population

Indicator Female Male Total P-value
Wealth status Poorest 21.6 16.9 19.3 0.034
Second 22.2 206 215
Middle 18.7 171 179
Fourth 16.3 20.2 18.2
Richest 21.2 252 231
Age group 18-29 47.0 459 464 0.636
30-44 32.8 325 327
45-59 151 164 157
60-69 5.1 5.1 5.1
Level of education No schooling 18.0 64 124 <0.001
Primary incomplete 239 233 236
Primary complete 33.6 308 322
f]'iegclcl’:fary school and 246 395 31.8
Place of residence Rural 653 58.2 618 0.013
Urban 347 41.8 38.2
Marital status Not in union 309 374 341 0.029
In union 69.1 62.6 659
Ethnicity Kalenjin 13.2 164 148 0.001
Kamba 11.5 6.7 9.1
Kikuyu 155 172 16.3
Kisii 6.7 7.2 6.9
Luhya 151 16,5 158
Luo 11.2  10.2 108
Meru 4.2 7.8 6.0
Other~ 158 144 151
Somali 6.7 3.5 5.1
Missing 0.0 0.1 0.1
Occupation Employed 11.8 307 21.0 <0.001
Self-employed 344 434 387
Unemployed 53.8 259 403
N 2,467 1,599 4,066

*Data is weighted at individual participant level

~The ‘other’ethinc group comprises the Borana (22 (0.5%)), Embu (95 (2.1%)), Maasai
(84 (1.9%)), Miji Kenda (182 (4.1%)), Turkana (106 (2.4%)) and unclassified category (404

(9.0%)) ethnic groups.
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A total of 4066 individuals (51.4% females) were included in this analysis. This number
was 90% of the 4500 individuals reached in the STEPs survey, from 4754 households that
consented to participate in the study. Demographic characteristics of the study population
are shown in Table 1. Forty-six percent of the study participants were under the age of
30 years. Overall, a small proportion of the study population (12.4%) did not possess any
formal schooling, a proportion that comprised three times as many females as there were
males, 18.0% vs 6.4%, respectively. Almost two in five individuals (38.2%) lived in urban
areas. Individuals currently married or living together with a partner (i.e. in marital union)
comprised 65.9% of the population, while 59.7% of study respondents were in some form
of employment, the proportion of females being smaller (46.2%) compared to that of males

(74.1%). There were more women compared to men in the lower wealth quintiles.

High bloed total cholesterol

Low blood HDL cholesterol

High sugar intake

Inadequate intake of fruit or vegetables
Obesity (BMI >30Kg/M2)

Insufficient physical activity

Bad fat intake

NCD RISK FACTORS

High intake of salt
Hypertension
Diabetes
Smoking

Harmful use of alcohol

PROPORTION
W Both sexes ™ Male MFemale

Figure 1: Prevalence of NCD risk factors in the population

The weighted prevalence of the twelve NCD risk factors in this population is shown in
Figure 1. Overall (both sexes), the prevalence of insufficient consumption of fruits and
vegetables, high salt consumption and insufficient physical activity were 99.8%, 89.5%,
and 80.3% respectively. One in four individuals had high blood pressure while the overall

prevalence of diabetes was 2.6%. Majority (80%) of individuals with raised blood pressure
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were new cases diagnosed in this survey, while about 50% of the individuals with raised

blood glucose did not know their status before being diagnosed in this study.

Harmful alcohol use, daily tobacco use, hypertension, low high density lipoprotein (HDL)
cholesterol, bad fat intake, and high sugar intake were more prevalent in males than
females, 24.5% vs 3.7%, 17.9% vs 2.9%, 25.9% vs 23.7%, 66.5% vs 49.3%, 44.4% vs 35.4%,
16.5% vs 13.3%, while diabetes, obesity, and raised blood total cholesterol were more

common among females, 2.9% vs 2.3%, 56.5% vs 22.4%, 12.8% vs 7.2%, respectively.

Occurence of non-communicable disease risk factors in the population

The highest number of risk factors recorded in an individual was ten out of the possible 12
NCD risks factors considered in this study. The bulk of the population (75.8%) possesed
between four and six NCD risk factors. The biggest proportion, 30.4%, possessed five;
25.3% four; and 20.0% six NCD risk factors. A little less than 12% possesssed three, while
only about two percent possessed two or fewer NCD risk factors. About 10% possessed
seven and more NCD risk factors. Figure 2 summarises the occurrence of the NCD risk

factors, showing the differences between the sexes.
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Figure 2: Distribution of NCD risk factors counts in the population
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Prevalence of risk factor count by demographic characteristics

The number of NCD risk factors in individuals increased with their age, household wealth
status, education, and employment but varied by ethnicity. Overall, men and women showed
differences in the risk factor counts. Generally, men tended to have a higher number of NCD
risk factors when compared to women. Whereas the NCD risk factor count increased among
men by wealth status, education level, and occupation, these factors did not affect risk
factor count among women. While women in union had a higher risk factor count compared
to those not in union, marital status did not have any effect on risk factor count amont
men. Participants in the younger age-groups, both male and female, were twice as likely
to possess three or less NCD risk factors and thrice least likely to possess seven and more
NCD risk factors compared the 45 years or older age-group. No differences were observed

among urban and rural residents on the NCD risk factor counts. (Table 2).
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Factors associated with multiple non-communicable disease risk factors
in Kenyan adult population

Table 3 shows individual and household level factors associated with an increased number
of NCD risk factors in an individual, after adjusting for other factors. An increased number
of NCD risk factors was associated with an individual’s age, sex, marital status and ethnic
group. The odds of having a higher count of NCD risk factors increased from 1.62 to 2.64
from the age group of 30-44 years to age group of 60-69 years when compared to the

younger people aged 18-29 years. This was common occurrence for both men and women.

The factors associated with an increase in NCD risk count in the population were mainly
driven by the female sex, and thus there existed some differences in socio-demographic
factors for a high count of NCD risk factors observed between men and women. Men were
one and half times more likely to have higher counts for NCD risk factors compared to
women. Being in a marital union was also associated with higher odds (1.27) of possessing
higher counts of NCD risk factors. Women in a marital union were one and half times likely

to have a higher count of NCD risk factors, but not so among men.

Overall (both sexes), compared to the Kalenjin ethnic group, the Kamba, Kisii, and the Luo
had lower odds of having a higher counts of NCD risk factors (0.45, 0.51, 0.38 odds ratio
respectively), while the Meru had almost twice as high odds (1.92) of having a higher
count of NCD risk factors compared to the Kalenjin. Among men, being a Kisii or Luo was
associated with lower odds (0.48 and 0.25 respectively) of having a higher counts of NCD
risk factors. However, while a woman of the Akamba ethnic group had lower odds (0.43)
of having a high NCD rik factors count, a woman from the Meru ethnic group had 3.58

odds of possessing higher NCD risk factor counts when compared to the Kalenjin women.

DISCUSSION

Our findings reveal that up to 75% of the population in Kenya possessed between four
and six NCD risk factors of any combination out of 12 assessed NCD risk factors: one
in three of respondents possessed five NCD risk factors, a quarter possessed four risk
factors, one in five respondents had six risk factors while about 12% possessed three NCD
risk factors. The most prevalent NCD risk factors in the population, for both males and
females, were insufficient consumption of fruits and vegetables, high salt consumption

and insufficient physical activity, 99.8%, 89.5% and 80.3% respectively. Similar findings
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on low fruits and vegetable consumption were reported in a study conducted in a sub-
sample of a Kenyan population [33], and in Bangladesh where more than 93% of the people
consumed insufficient amounts of fruit and vegetables i.e. less than the recommended five
servings/day [34]. A similar trend with a prevalence of over 70% for low fruit and vegetable

consumption among men and women living in LMICs holds [35].

Some NCD risk factors were seemingly gendered. Harmful alcohol use, daily tobacco use,
hypertension, low HDL cholestero], high fat, and high sugar intake were more prevalent
in males than females, while the opposite was true for diabetes, obesity, raised blood total
cholesterol. These echo findings from other studies in Kenya [33], and in Malawi, which also
showed tobacco smoking, alcohol drinking and raised blood pressure to be more prevalent
in males compared to the females, with obesity and raised blood cholesterol was more

common in females [36].

Although results from the World Health Survey on socioeconomic inequalities in risk
factors for non-communicable diseases in LMICs showed that ‘physical inactivity was less
prevalent in populations of low socioeconomic status, especially in low-income countries’
[37], and the global estimate for prevalence of physical inactivity among adults is 17% [6],
we found very high levels (80.3%) of physical inactivity in the Kenyan population. Modern
forms of transportation that include motorbikes both in urban and rural areas, as well as

lack of spaces to exercise could contribute to inactivity in the Kenyan population.

NCD risk factors in individuals increased with age, marital status and ethnic group
(more significantly among women) indicating that early screening would forestall the
accumulation and effect on NCD risk factors in individuals. The association between NCD
risk factor and ethnic grouping is not new, as a study conducted among minority groups
in the USA reported a similar association [38]. We postulate that behavioral, cultural and
societal factors that were not measured in this study, could account for these differences.
Perhaps the socioeconomic opportunities accruing to married women or later in their
reproductive life could explain the association between being in a marital union with an
increased number of NCD risk factors in married women. It could also be that women
in a marital union have other factors not measured in this study (such as the use of
hormonal contraceptives or hormonal changes during their reproductive cycle) that may
be associated with the accumulation of multiple NCD risk factors. Further research on how
marital status, especially among women, is associated with multiple NCD risk factors is

required to elucidate these findings.
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The association between wealth and NCD risk factors has been reported in the World Health
Survey [37]. Huge inequalities exist in the distribution and patterns of NCD risk factors
across wealth quintiles, with current smoking and low fruit and vegetable consumption
being more prevalent in the poorest wealth quintile than in the richest. Contrary to findings
from Uganda, where rural dwellers were one and half times more likely to possess multiple
NCD riks factors [39], whether one lived in urban or rural Kenya did not influence the
number of NCD risk factors they possesssed. It seems therefore that no matter where
one lives in Kenya, poverty and other social, physical and economic challenges provide
little protection from NCDs risk factors. Poverty has been linked to the growth of the NCD
burden: the poor, regardless of where they lived were disproportionately affected by the
economic burden of the disease [40, 41] which also served to escalate poverty among them
[42, 43].

STRENGTHS AND LIMITATIONS

Our findings suffer from one main limitation. Data on behavioral risk factors was based on
self-reports and may be affected by potential under-reporting, especially on the socially
discouraged practices like smoking/tobacco use and harmful alcohol consumption. That
notwithstanding, our study applies a standard chronic disease risk surveillance approach
(WHO STEPs) that confers comparability of our findings with those from other setttings
and countries. Our findings provide new insights on the patterns and the distribution of

multiple NCD risk factors together with their sociodemographic determinants nationally.

CONCLUSIONS

The majority (75%) of the Kenyan adults possess between four and six NCD risk factors,
while still a substantial proportion (10.1%) posses seven or more NCD risk factors. This
is a clear indication of an impending NCD epidemic in this population that needs to be
addressed. The epidemiological assessment of key NCD risk factors, their combination/
clustering and distribution across differerent sociodemographic strata can inform the
design of effective, targeted multisectoral interventions, especially those targeting

behavioural and modifiable NCD risk factors, for the prevention of NCDs.
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The WHO, in the Global status report on non-communicable diseases 2010, has ranked the
monitoring and surveillance of risk factors a top priority to tackle growing NCD epidemics
in low-resource settings like Kenya. More research is needed on perceptions of the Kenyan
population regarding risk factors and the accompanying risk for developing NCDs, an aspect
that influences individual level actions for the prevention and control of NCDs. Because
the risk factors tend to cluster, and these risk factors act in an additive and a multiplicate
way to cause NCDs, a ‘comprehensive approach’ rather than one based on a single factor
is important to forestall cumulative effects of multiple NCD risk factors which occur over
time [44]. Effective and multi-sectoral interventions are required to mitigate especially

the behavioural and modifiable NCD risk factors in Kenya.
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ABSTRACT

Background: Non-communicable diseases and unintentional injuries are emerging public
health problems in sub-Saharan Africa. These threats have multiple risk factors with
complex interactions. Though some studies have explored the magnitude and distribution
of those risk factors in many populations in Kenya, an exploration of segmentation of
population at a national level by risk profile, which is crucial for a differentiated approach,
is currently lacking. The aim of this study was to examine patterns of non-communicable
disease and injury risk through the identification of clusters and investigation of correlates

of those clusters among Kenyan adult population.

Methods: We used data from the 2015 STEPs survey of non-communicable disease risk
factors conducted among 4,484 adults aged between 18 and 69 years in Kenya. A total
of 12 risk factors for NCDs and 9 factors for injury were used as clustering variables.
A K-medians Cluster Analysis was applied. We used matching as the measure of the
similarity/dissimilarity among the clustering variables. While clusters were described
using the risk factors, the predictors of the clustering were investigated using multinomial

logistic regression.

Results: We have identified five clusters for NCDs and four clusters for injury based on the
risk profile of the population. The NCD risk clusters were labelled as cluster hypertensives,
harmful users, the hopefuls, the obese, and the fat lovers. The injury risk clusters were
labelled as helmet users, jaywalkers, the defiant and the compliant. Among the possible
predictors of clustering, age, gender, education and wealth index came out as strong

predictors of the cluster variables.

Conclusion: This cluster analysis has identified important clusters of adult Kenyan
population for non-communicable disease and injury risk profiles. Risk reduction
interventions could consider these clusters as potential target in the development and

segmentation of a differentiated approach.

Key words: Non-communicable disease, injury, risk factor, cluster analysis, STEPS, Kenya
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BACKGROUND

Non-communicable diseases (NCDs) cause more deaths globally than all other causes
combined together [1, 2]. In 2012, about 38 million people died from NCDs, and the number
of deaths is projected to reach 52 million by the year 2030 [1-5]. Cardiovascular diseases
(CVDs), cancers, chronic respiratory diseases and diabetes comprise 80% of NCDs. The
shift in the global burden of disease from communicable diseases to NCDs is attributed
to population growth and the increased average age of the world’s population, combined

with the decreasing age-, sex- and cause-specific death rates [6].

NCDs are caused by multiple risk factors which interact in a complex way [7]. Many of the
risk factors for NCDs are related to lifestyle and are therefore modifiable. These modifiable
risk factors include physical inactivity, low fruit and vegetable intake, unhealthy diet and
high cholesterol intake. Physiological risk factors for NCDs include overweight and obesity
[7,8].

Achieving the 25*25 target, which is the reduction of premature mortality from four main
NCDs—cardiovascular diseases, chronic respiratory diseases, cancers, and diabetes—by
25% from 2010 levels by 2025 [7] will very much depend on achieving the risk factor target
on the key risk factors for NCDs (tobacco and alcohol use, salt intake, obesity, and raised

blood pressure and glucose) [7].

As the risk factors for many of the common NCDs are shared, the likelhood of their co-
occurrence is high. Thus, studies of single risk factors or prevalence of individual risk
factors will miss the complex interaction among the risk factors. For a better understanding
of risk profiles of a population, the whole set of risk factors should be considered. Hence,
there is a need for approaches that consider common risk factors together to describe risk

profile of the population.

This study sought to investigate patterns of NCD risk factors, hence profiles of the
Kenyan population based on the clustering of these risk factors. Different segments of the
population experience, or are exposed to different risk factors and therefore have different
risk profiles, and will require targeted approaches and interventions in mitigating these

risk factors for the prevention of NCDs.
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METHODS

The Kenya 2015 STEPS survey was a cross-sectional household survey that was carried
out in Kenya from April to June 2015,targeting individuals aged between 18 and 69 years.
The survey used the fifth national sample surveys and evaluation programme (NASSEP
V) sampling frame from the Kenya National Bureau of Statistics, developed using the
enumeration areas generated from the 2009 Kenya population and Housing census. The
sample size was determined to be 6000 to allow for national estimates as per sex and

residence (rural or urban).

A three stage cluster sample design was used. In the first stage, 200 clusters (100 urban
and 100 rural) were selected. In the second stage, a uniform sample of 30 households from
the listed households in each cluster, while in the third stage, one individual was randomly

selected from all eligible listed household members.

Data collection

Socio-demographic and behavioral information was collected in step 1, physical
measurements such as height, weight and blood pressure were collected in step 2 while
biochemical measurements for blood glucose and cholesterol were taken in step 3 with

respondents in a fasting state.

The survey focussed on the four main behavioural risk factors of NCDs: tobacco use,
harmful alcohol consumption, unhealthy diet and lack of physical activity; and the four
key physiological risk factors for NCDs:overweight and obesity, raised blood pressure,
raised blood lipids and raised blood glucose. The survey questionnaire was adapted from
the WHO STEPS instrument [9], with information being gathered in three sequential steps.
Step one involved asking questions on demographic information such as age, sex, marital
status, education and occupation, housing and social amenities as well as dietary history
on salt, sugar, fat, fruits and vegetable intakes. Data collection was through a personal
digital assistant (PDA) loaded with eSTEPS software provided by WHO.

Twenty multidisciplinary teams (supervisor, two research assistants, a clinician and
laboratory technologist) were involved in data collection after undergoing a six day training
on survey background, sampling method, questioning techniques, PDA use and ethical

procedures.
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Key variables

Twelve traditional non-communicable disease risk factors and nine risk factors for injuries
were used in our analysis. These measures were both self-reported and objectively
measured. The inclusion of these risk factors was based on availability of complete data
for the study population. The cut-off points for these variables were based on international

recommendations [10-13].

Risk variables for NCDs and injury

NCD risk variables: Inadequate fruit/vegetable intake, high sugar intake, insufficient
physical activity, harmful alcohol-use, tobacco use, excessive sitting time, general obesity,
central obesity, high blood sugar, high salt consumption, high fat intake, and increased

blood pressure

Injury risk factors: Didn’t use seatbelt, didn’t use helmet, involved in traffic crash, had
accidental injury, inappropriate road crossing, driving under influence of alcohol, was a

passenger of drunk driver, involved in violence, and substance use/e.g. khat.

Data management and analysis
We used Stata 14.1 to analyse the data. Analysis was restricted to individuals with complete
data on the key analytic variables listed above. Those with missing values were excluded

from the analysis.

Cluster identification

For both categories of risk factors, the variables were recoded as 0 (low risk) and 1
(higher risk). Given the nature of the data, binary data, we used K-median cluster analysis
approach. We used matching as a measure of distance of proximity. We used the scree plot

to determine the ideal number of clusters.

Cluster characterization

The distribution of the risk factors across the clusters was examined to characterize the
clusters based on the risk profile. Clusters were named based on their unique dominant
risk profiles. The background characteristics of participants in each cluster were also

summarized using proportions and the associations were tested using chi-square statistics.
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Predictors of cluster distribution
Predictors of the cluster distributions were examined using logistic regression models. The
background characteristics included in the model were age, gender, education, employment,

residence, wealth index, and marital status. Results of this are presented in tables.

Ethical considerations

Written informed consent was obtained from every participant. Personal identifiers were
delinked from the data by coding and the consent forms that contained personal identifiers
were stored separately from the coded data. The data collection team was trained on

ethical procedures and appropriate data collection techniques.

RESULTS

Characteristics of study population

In total 4,484 adults aged between 18 and 69 years were included in the study with nearly
an equal representation women and men (51.3% versus 48.8%), and about half were
young people aged 18-29 years, 65.5% married, 61.9% were rural residents, 12.6% had
no formal education, 18.9% were classified as poorest and 23.4% richest and up to 40.1%

were unemployed (Table 1).

Table 1: Sociodemographic characteristics of study population

Characteristics N %
Sex

Female 2298 51.3
Male 2186 48.8
Age groups

18-29 2062 46.0
30-39 1045 23.3
40-49 695 15.5
50-59 443 9.9
60-69 239 5.3
Marital status

Not married 1039 23.2
Married 2938 65.5
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Characteristics N %

Formerly married 507 11.3
Residence

Rural 2776 61.9
Urban 1708 38.1
Education level

No formal education 563 12.6
Primary education 2043 45.6
Secondary and above 1877 419
Household wealth status

Poorest 848 18.9
Second 937 20.9
Middle 818 18.3
Fourth 832 18.6
Richest 1049 23.4
Occupation

Unemployed 1799 40.1
Employed 2685 59.9

Cluster analysis of NCD risk factors
Using the 12 risk variables, the optimum number of clusters was found to be five. The

distribution of the risk variables across the clusters is shown in Table 2.

Table 2: Distribution of specific non-communicable disease risk factors by clusters

NCD risk variables Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Total

Inadequate Fruit/

1 99.4 100 99.7 99.8 99.8 998
vegetables

2 High sugar intake 12.2 11.8 11.5 169 17.0 139

g Insufficient physi- 7.8 48 9.2 119 47 8.8
cal activity

4 [Excessivealcohol 10.6 98.5 6.6 5.7 0.0 11.8
use

5 Tobacco use 9.1 65.8 8.2 3.3 12.6 12.3

¢ Lxcessivesitting 25.3 20.6 24.8 239 151 221

time
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NCD risk variables Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Total

General obesity 9.5 5.5 8.4 99.3 6.5 31.4
Central obesity 25.1 10.7 14.5 99.2 11.1 36.8
High blood sugar 13.5 9.9 9.1 15.7 6.6 109
1o Highsaltconsump-— ), o 34.6 21.0 18.5 187 196
tion
11 High fatintake 38.1 80.1 0.0 29.0 100 41.5
12 [mereasedblood 100 279 0.0 42.0 43 27.6
pressure
Cluster size 549 272 1196 1,024 922 3,963
% of total 14.0 7.0 30.0 26.0 23.0 100
Suggested cluster Hyper- Harmful Hope- The Fat
name tensives users fuls obese lovers

Key: NCD Nown-communicable diseases; The clusters are groups of study participants with
similar pattern of NCD risk factors; All the values for risk factors are percentages

As displayed in the Table 2, participants in cluster 1 were all with hypertension. We labelled
this cluster as “hypertensives.” Participants in cluster 2 had high rates of harmful use
of alcohol, tobacco use and salt consumption as compared to the rest of the clusters. We
labelled this cluster as “harmful users.” Participants in the fourth cluster had highest rates
of general and abdominal obesity. These were labelled as ‘the obese.” Those in the fifth
cluster had the highest rate of high fat consumption and thus were labelled as “fatlovers.”
Participants in the third cluster have no extreme risk and were labelled as the “hopefuls.”
Inadequate fruit and vegetable consumption was universal across all cluster. Similarly,

physical inactivity was not common in all clusters.

Profile of the NCD risk clusters

As compared to the other clusters, the hopefuls and fat lovers are younger. The mean (SD)
ages were 33.9 (12.3) and 34.6 (12.4) years respectively. The mean ages for hypertensive,
harmful users and the obese were 43.2 (14.8), 40.9 (12.8), and 41.2 (12.6) years,
respectively. As to gender, majority of the harmful users (87%) were male. On the other
hand, more than three quarters (78%) of the obese were female. Majority of the obese
were urban residents while the fat lovers were rural residents. The hopefuls are equally
distributed between rural and urban areas. A little more than half of the hypertensive and

harmful users lived in rural areas. Details are shown in Table 3.
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Table 3: Clusters of non-communicable risk factors by background variables

NCD risk Hyperten- Harmful Hopefuls The obese Fat p-value
variables sives users lovers

1 Age
18-29 239 19.5 439 20.0 40.1 <0.001
30-44 29.3 43.8 36.0 42.8 39.8
45-59 27.0 24.6 14.9 26.1 14.4
60-69 19.9 121 5.3 11.1 5.6

2 Sex
Female 53.7 129 58.8 78.1 56.3 <0.001
Male 46.3 87.1 41.2 219 43.7

3 Residence
Rural 559 57.0 50.1 41.4 60.0 <0.001
Urban 441 43.0 499 58.6 40.0

4 Education
No schooling 20.0 13.2 18.6 11.4 16.5 <0.001
f;é?;;i’ete 21.0 35.3 24.2 20.3 29.0
glr;:r;ary com 396 28.3 27.8 33.4 35.1
Secondary+ 26.4 23.2 29.4 349 19.4

5 Employment
Employed 459 30.2 431 33.7 472  <0.001
Unemployed 54.1 69.9 56.9 66.3 52.8

6 Wealth index
Poorest 20.0 25.7 24.5 8.1 26.6 <0.001
Second 23.0 24.6 18.2 129 27.3
Third 24.4 19.9 17.1 21.2 20.0
Fourth 18.4 18.0 19.2 23.7 17.7
Richest 14.2 11.8 209 34.1 8.5

7 Marital status
Not in Union 34.2 37.5 36.2 271 304 <0.001
Union 65.8 62.5 63.8 729 69.6

NCD Non-communicable diseases; Values in the clusters are percentages
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The proportion of people in the hopeful and obese groups increased with educational
status. The harmful users and the obese were dominated by the unemployed (70% and
66%, respectively). Analysis of wealth index among the clusters showed that the proportion

of participants in the obese cluster increased linearly with wealth index.

PREDICTORS OF THE NCD CLUSTERS

For the NCD risk clusters, in multivariate analysis, higher age was found to be the predictor
for the hypertensive. Being male was the strongest factor associated with belonging to the
harmful users’ cluster. We also found that wealth was strongly associated with the obese
cluster. Age, educational status and wealth index were associated with the hopefuls’ cluster.

Details are shown in Table 4.

Cluster analysis of injury risk factors
Using the same cluster analysis approach for the nine injury risk factors, the optimum
number of clusters was found to be four. A total of 3,981 participants were included in this

cluster analysis. The distribution of the injury risk factors is shown in Table 5.

While characterizing the clusters by risk factors we found that participants in cluster 1
had considerable use of helmets when they use motorcycle, cycle or scooter. This group
was labelled as “Helmet users.” Those in the second cluster were known for inappropriate
road crossing and are labelled as “jaywalkers.” All the participants in the third cluster
didn’t use seatbelt when they had to. We labelled this group as “the defiant.” Lastly, those
in the fourth cluster, had remarkable level of seatbelt use and they did appropriate road

crossing. We labelled this cluster as “the compliant.”
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Table 5: Distribution of injury risk factors by clusters

NCD risk variables Cluster 1 Cluster 2 Cluster3 Cluster4 Total
1 Didn’t use seatbelt 25.1 0.0 100 0.0 55.3
2 Didn’t use helmet 0.0 100 100 100 67.1
3 Involved in traffic crash 5.6 6.0 4.5 6.4 5.3
4 Had injury 9.3 12.0 12.2 16.7 11.4
5 [nappropriateroad 76.5 100 91.4 0.0 84.1
crossing
6 Driving under influence 29 27 3.0 25 29
of alcohol
7 Wasapassenger of 9.8 12.6 129 187 12.1
drunk driver
Involved in violence 2.9 3.9 4.6 5.9 3.9
9 Substance use 6.9 5.7 6.4 5.9 6.4
Cluster size 1310 1019 1449 203 3981
% of total 33.0 26.0 36.0 5.0 100
Helmet Jaywalk-  Thedefi- The com-
Suggested cluster name .
users ers ant pliant

NCD Non-communicable diseases; The clusters are groups of study participants with similar
pattern of NCD risk factors; All the values for risk factors are percentages

Profile of injury clusters

The average age decreased modestly as one goes from helmet users to the compliant
though the differences were not significant. Education of the participants was found to
be an important factor in the profiling of the clusters. We found that the proportion of
participants in the compliant cluster increases with their educational level. Close to 60%
of the helmet users had completed at least primary education. On the contrary, about 60%
of the jaywalkers had a similar educational level. While more than 40% of the seatbelt
users and the compliant were on the higher side of wealth index, 46% of the defiant were
in the lower wealth index category. Surprisingly, 44% of the jaywalkers were also within

the higher wealth index categories. Profile of injury clusters is summarized in Table 6.
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Table 6: Clusters of injury risk factors by background variables

NCD risk Helmet Jaywalk- The defiant The com- Chi-square
variables users ers pliant (P-value)
1 Age
18-29 309 32.2 36.3 37.4 Chi=16.6
30-44 39.2 40.7 36.2 384  P=0.055
45-59 20.0 19.3 18.2 15.3
60-69 9.9 7.8 9.3 8.9
2 Sex
Female 54.4 58.6 65.1 58.1 Chi=33.6
Male 45.7 41.4 349 419  P=0.000
3 Residence
Rural 54.1 49.2 52.3 43.8 Chi=10.7
Urban 46.0 50.8 47.7 562  P=0.013
4 Education
No schooling 171 9.3 26.4 6.4 Chi=155.6
Primary 24.7 25.1 24.0 261  P=0.000
incomplete
Primary com- 31.0 34.0 28.3 30.1
plete
Secondary+ 27.2 31.6 21.3 37.4
5 Employment
Employed 38.5 37.6 46.5 34.0 Chi=30.7
Unemployed 61.5 62.4 53.5 66.0  P=0.000
6 Wealth index
Poorest 20.4 14.0 27.7 12.3 Chi=P=0.000
Second 18.4 22.0 19.6 22.2
Third 19.6 19.6 19.2 16.8
Fourth 20.2 209 19.5 20.7
Richest 21.5 23.5 14.0 28.1
7 Marital status
Not in Union 299 319 32.0 35.0 Chi=108.1
Union 70.2 68.1 68.0 650  P=0.383

NCD Non-communicable diseases; Values in the clusters are percentages
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Predictors of the injury clusters

In the injury clusters, age, education and wealth were negatively associated with the
likelihood of an individual to belong to the defiant group. Educational status was also
a predictor of the compliant cluster, but also the jaywalkers’ cluster. Richest groups had
high level of helmet use as compared to others. Predictors of injury clusters is displayed
in Table 7.

DISCUSSION

The STEPs survey is the first countrywide population based NCD survey in Kenya and
has provided important insights into the burden of NCD and injury risk profiles of both
rural and urban populations. Cluster analysis was employed to determine patterns of
NCD and injury risks and this segmented the population into five heterogeneous NCD risk
clusters and four injury risk clusters. Two of the NCD risk clusters named fat lovers (23%)
and harmful users (7%) demonstrated patterns consistent with three known behavioral
NCD risk factors- unhealthy diet, tobacco smoking and harmful use of alcohol, and two
NCD risk clusters referred to as the obese (26%) and the hypertensive (14%) fell in the
physiological NCD risk group. One cluster had no extreme NCD risk. However, in all clusters
fruit and vegetables consumption was way below the recommended five servings per day

and physical inactivity was not common.

These findings are consistent with literature from rural and urban settings in Kenya
highlighting that the burden of NCDs is driven by all the known behavioural and
physiological NCD risk factors but not physical inactivity [14-16]. Recent publications
from other countries in East Africa have revealed similar findings of dietary habits
characterised by poor consumption of fruits and vegetables and a high consumption of
fats and carbohydrate amidst adequate physical activity [17, 18], a pattern typical of an

early phase of nutrition transition [19].

Our study has identified distinct population groups with prevalent NCD risk factors for
targeted interventions. Itis interesting to note that the smallest NCD risk cluster represents
tobacco consumption, harmful alcohol consumption and excessive salt use. The lower
frequency of harmful alcohol use and tobacco smoking may be a reflection of the relative
success in the development and implementation of policies addressing the WHO “best buy”

interventions for NCD prevention. These policies should ideally include measures to reduce
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common NCD risk factors such as tobacco use, unhealthy diet, physical inactivity and the
harmful use of alcohol - that would deliver the greatest benefit in reducing population

level risks in a cost-effective manner [20].

Arecent NCD prevention policy review for Kenya revealed a fairly better formulated tobacco
control policy addressing all WHO “best buy” interventions such as tax increases, bans on
tobacco advertising, and warnings on the dangers of tobacco; a weak alcoholic drinks
control act (ADCA) addressing some of the “best buy” interventions including taxation
and restriction to alcohol access; and a deficient food and nutrition policy not adequately
addressing “best buy” interventions for unhealthy diet [21]. Although physical activity
policies are not given priority, no cluster emerged with physical inactivity as the main risk

factor because most people are active through work and travel other than recreation [22].

For injuries, 62% of the population was classified into two high risk injury clusters
referred to as the defiant (36 %) for not using seatbelts and jaywalkers (26%) because
of inappropriate road crossing. The remaining two clusters which were low risk included
helmet users (33%) and the compliant (5%) who used belts consistently and crossed
roads appropriately. A recent survey conducted in five regional referral hospitals in Kenya
showed that road traffic accidents were the most common injury among patients admitted
in the emergency department and this is consistent with the clustering of risk factors at
population level in this study [23]. Two other studies in Kenya have also revealed that among
road traffic injuries, passengers in public transport vehicles followed by pedestrians were
most involved [24, 25]. These accidents could have occurred because of non-compliance

with belt use or jaywalking (inappropriate road crossing) reported in our study.

Identification of demographic characteristics associated with NCD risk clusters and the
injury risk clusters is essential for programming successful primary preventive measures.
We therefore profiled the NCD and injury risk clusters to inform differentiated prevention
and care services. The factors that stood out as independent predictors of NCD risk clusters
were; age, gender, education, wealth and living arrangements. Hypertension, harmful use of
alcohol or salt and tobacco smoking, and obesity increased with age while fat consumption
reduced with age. Men were more likely to be hypertensive, harmful users and fat lovers,

while women were more likely to be obese.

The gender and age association with NCD risk has been well established before in Kenya

[14]. An interesting finding in relation to age is the high consumption of fats by younger
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people. This may be explained by growing westernization of diet that young people are
quickly adapting to and it is often observed in the early phase of nutrition transition
characterized by a high consumption of fats, sweeteners and inadequate fruit intake as
in the fat lovers’ cluster that was dominated by young people this study [19]. Shopping in
supermarkets in Kenya is increasing and making in-roads beyond the richer consumers to
lower-income groups in smaller towns with up to 56% of the customers in supermarkets
reported to be from low income groups [26]. This has implications on the food choices of

young people.

Education has an additional benefit in reducing NCD risk as illustrated in our study by
the increase in the proportion of those in the hopeful cluster with education, however
obesity increased with education. Likewise, wealth was associated with a reduction in
NCD risk due to less harmful use of alcohol, salt and reduced tobacco smoking, less fat
consumption but obesity also increased with wealth. Education influences health behaviors
and attitudes and consequently, lifestyle through exposure to relevant health information
and comprehension of the information [27]. The increase in obesity by education and
wealth may be a result of increased exposure to advertisements by the food industry that
has the potential to change food choices among the educated and wealthy who can afford

to buy these foods.

It was also interesting to note that when three or more people shared a household, they
were less likely to engage in high consumption of salt, fat, harmful consumption of alcohol
and tobacco smoking. This may be largely attributed to a social audit by other household
members checking on each other’s lifestyle and eating habits. For the same reason, the
married are less likely to smoke or consume alcohol. Personal social networks have been

reported to be associated with compliance to good health promoting behaviors [28].

Surprisingly no difference in NCD risk profile was observed between rural and urban
residents contrary to studies showing that urbanicity is associated several NCD risk
factors in India and Philippines [29, 30]. A recent study in rural Uganda also showed that
increasing urbanicity was associated with an increase in lifestyle risk factors particularly
physical inactivity, low fruit and vegetable consumption and high body mass index [31]. The
common feature among these studies was the use of a multi-component scale to accurately
define urbanicity even among villages considered to be rural and they found marked
variation in levels of urbanicity across the villages, largely attributable to differences

in economic activity, civil infrastructure, and availability of educational and healthcare
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services. Studies that loosely defined villages as urban or rural based on demarcation by
national statistical bureaus as in this study have found no difference in NCD risk profiles
among rural and urban populations, especially for hypertension [17, 18]. This suggests
that even within rural populations social inequalities may exist which are often missed
by the statistical bureaus because their classification of communities into rural and urban

centers may not capture all the urbanicity scale components.

Regarding injuries, age, education and wealth improved compliant behaviors such as
use of belts and helmets, and reduced defiant behaviors meaning as people get older or
more educated or wealthier they become more responsible and tend to follow injury risk
prevention measures. Education mediates comprehension of information such as written
traffic rules or through an early exposure to a teaching curriculum in schools that includes
traffic rules. It is worthwhile to mention that on the contrary jaywalking did not reduce
with education, age, or wealth, but was instead seen to increase. A systematic review of
literature on road traffic injuries in Kenya revealed that road traffic injuries have increased
by four fold in three decades and up to 75% of the causalities are young adults aged 18-44
years, 80% of deaths are accounted for by pedestrians and passengers [25]. The traffic rules
and enforcement seem to pay little attention to pedestrians. Most times the pedestrians
break traffic rules and are not apprehended but instead treated as the victim of accidents.
Public awareness about road safety especially for passengers and pedestrians is limited,

thus the high risk of injuries among these groups.

The findings of this study have important implication for policy, practice and research.
The identified clusters can guide where NCD policies and strategies need to focus. The
resulting clusters would also be useful in the planning, implementation and evaluation
of segmented approach to the prevention and control of NCDs. Similarly, future research
projects could use these clusters to further explore the various characteristics associated

with NCD profiles of the population of Kenya.

STRENGTHS AND LIMITATIONS

A major strength of this paper is the large sample size representative of the Kenyan
population and this has provided an opportunity to investigate NCD and injury risk
factors at national level. Secondly, the cluster analytical approach used in this paper

identified important clusters of adult Kenyans with specific NCD and injury risk profiles
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for potential development of differentialted population based interventions. However the
main limitation of this cluster analytical approach is that it does not take into consideration
the concurrency of risk factors, thus excludes important messages for those with multiple
risk factors. Self-reported behavioural risk factors such as dietary intake and harmful
use of alcohol are prone to bias, as participants may not accurately estimate quantities
consumed or could purposively conceal information for social desirability. We also removed
from the analysis individuals with incomplete records with respect to the key NCD and

injury variables, which may have affected our analysis approach.

CONCLUSIONS

In conclusion, this nationally representative survey reveals interesting patterns of NCD
and injury risk clusters generated through K-medians cluster analysis which is a popular
form of cluster analysis due to its simplicity of implementation, ability to partition large
data sets, and ease in interpretation of its cluster solution and tolerance of outliers [32, 33].
This analysis has provided a holistic view of patterns of risk at population level for decision-
makers to target populations with appropriate interventions. The main population groups
to be prioritized for targeted NCD prevention interventions include; those with unhealthy
diet (young fatlovers), the obese and hypertensive (older, wealthy and educated, men) and
harmful users of alcohol, salt and tobacco (unmarried, older, living alone). When designing
NCD preventive interventions rural populations should also be considered. Since Kenya is in
the early stage of epidemiological transition, there is a window of opportunity to implement
primordial NCD prevention measures to curtail the growing NCD epidemic. There is need
for a multi-sectoral action to strengthen policies and implementation of programs with a
focus on tacking unhealthy diet, prevention and management of hypertension and obesity.
Strengthening the existing policies for tobacco and alcohol control to further reduce the
current frequency of consumption and the experiences of developing these policies should

inform the design of robust nutrition policies.

For injuries, there is need to design targeted messaging for road safety measures
particularly for young, poor and uneducated people. Clear guidelines on safety measures
for pedestrians and general public awareness on traffic guidelines for pedestrians are
needed. Lastly, enhanced enforcement of traffic laws for pedestrians and passengers in

public transport will be crucial in reducing road traffic injuries.
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ABSTRACT

Introduction: Cardiovascular diseases (CVDs) are the most common cause of non-
communicable disease mortality in sub-Saharan African (SSA) countries. Gaps in
knowledge of CVD conditions and their risk factors are important barriers in effective
prevention and treatment. Yet, evidence on the awareness and knowledge level of CVD and
associated risk factors among populations of SSA is scarce. This review aimed to synthesize
available evidence of the level of knowledge of and perceptions towards CVDs and risk

factors in the SSA region.

Methods: Five databases were searched for publications up to December 2016. Narrative
synthesis was conducted for knowledge level of CVDs, knowledge of risk factors and clinical
signs, factors influencing knowledge of CVDs and source of health information on CVDs.
The review was registered with PROSPERO (CRD42016049165).

Results: Of 2212 titles and abstracts screened, 45 full-text papers were retrieved and
reviewed and 20 were included: eighteen quantitative and two qualitative studies. Levels
of knowledge and awareness for CVD and risk factors were generally low, coupled with
poor perception. Most studies reported less than half of their study participants having
good knowledge of CVDs and/or risk factors. Proportion of participants who were unable
to identify a single risk factor and clinical symptom for CVDs ranged from 1.8% in a study
among hospital staff in Nigeria to a high of 73% in a population-based survey in Uganda
and 7% among University staff in Nigeria to 75.1% in a general population in Uganda
respectively. High educational attainment and place of residence had a significant influence

on the levels of knowledge for CVDs among SSA populations.

Conclusion: Low knowledge of CVDs, risk factors and clinical symptoms is strongly
associated with the low levels of educational attainment and rural residency in the region.
These findings provide useful information for implementers of interventions targeted at the
prevention and control of CVDs, and encourage them to incorporate health promotion and

awareness campaigns in order to enhance knowledge and awareness of CVDs in the region.

Keywords: Cardiovascular disease risk; risk factors; knowledge; awareness; sub-Saharan

Africa; perception
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INTRODUCTION

Non-communicable diseases (NCDs) pose a major health challenge globally, currently
causing more deaths than all other causes combined [1]. In 2012, about 38 million people
died from NCDs and this is expected to increase to 52 million by 2030 [1]. About 80% of
these deaths are caused by four NCDs: cardiovascular diseases (CVDs), cancers, chronic
respiratory diseases and diabetes. CVDs account for almost half of NCDs deaths [1, 2]
estimated at an annual 17.3 million deaths, and 10% of the global disease DALY burden [2,
3] Itis expected that by the year 2030, more than 23 million deaths will be caused by CVDs
[3, 4], with stroke and coronary heart disease (CHD) being the leading contributors [5, 6].

Deaths from CVDs have declined progressively over the past three decades in high-income
countries because of implementation of population-wide preventive strategies, effective
primary and secondary preventive healthcare, and availability of improved treatment
for acute events [7]. However, rates of CVD deaths have increased in LMICs over the same
period [8, 9]. In addition to increased prevalence of risk factors of CVDs in these settings,
this rise in CVD deaths reflects lower availability of population strategies for prevention
and health care [1]. The rise in CVD risk factors in sub-Saharan Africa (SSA) is attributed
to rapid urbanization, globalization and urban poverty [10]. Both are associated with a
change in diets and lifestyle, where traditional diets are replaced with energy-dense and
processed foods and increasing physical inactivity [10]. As poverty and inequality trigger
the upsurge of communicable diseases [11], as well as propagate risk factors for NCDs as
smoking, drinking and poor diet [11], the burden of disease disproportionally affects the

urban poor.

Gaps in knowledge of CVD conditions and their risk factors in the general population are
important barriers in the effective prevention and treatment of CVDs [12]. The role of
knowledge in health behaviors and sustained behavioral changes has been proposed
by several models including the health belief model [13-15]. These models posit that
knowledge of a disease condition influences patient’s attitude and practice, improves
compliance with treatment and has been shown to lead to reduction in prevalence and
aversion of complications [16]. These models, although they may differ in content and
viewpoint, emphasize the importance of appraising the beliefs, views and attitudes of

individuals to apprehend observed behaviors and to guide behavioral change.
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Success in the implementation of any health promotion program is dependent on context-
specific information on knowledge, awareness and perception of the targeted population.
There is however a regional level scarcity of evidence on the knowledge and awareness
levels of CVDs and risk factors among the populations of SSA [17]. This systematic review
therefore aims at synthesizing existing evidence on knowledge, awareness and perception

towards these conditions.

METHODS

This review was conducted according to the recommendations outlined in the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement [18]. It
was registered with Prospero (CRD42016049165).

Search strategy

We searched PubMed, Medline, Science Direct, Google Scholar, Africa Index Medicus (AIM),
Africa Journals Online (AJOL) databases to retrieve relevant primary studies conducted
in SSA, using pre-defined search (Title/Abstract) and indexing terms (MeSH/Emtree).
Keywords and MeSH terms and their combinations used in the searches were “knowledge”,

” o« » o«

“stroke”, “heartattack”, “coronary heart disease”, “myocardial infarction”, “congenital heart
disease”, “heart diseases”, “vascular diseases”. Reference lists of full-text papers were hand
searched for additional articles and reviewed for relevance in this review. The strategy is

provided as a supplementary file (S1 Text).

Inclusion criteria

We included studies that were published in SSA, in English, and in peer-reviewed
journals between 2007 and 2015. Papers were from primary research of any design and
methodology: quantitative and qualitative and exploring knowledge, awareness and
perception of CVD and the risk factors. Studies that were carried out among SSA populations
living in Western countries or only described interventions leading to increased knowledge

and awareness of CVDs or risk factors and symptoms of CVDs were also excluded.

Definition of terms and concepts
CVDs include vascular diseases in general, CHD, cerebrovascular disease (e.g. stroke),
myocardial infarction (MI) and congenital heart diseases. Individuals were required to

correctly identify CVD conditions, risk factors and clinical symptoms from a list to gauge
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their knowledge. Perception was based on individuals’ self-assessment of chances of
developing CVDs, as well as their understanding of who was at risk to develop the condition.
Perception was mostly explored in qualitative studies. The SSA region was classified based

on the United Nations classification of countries [19].

Data extraction

Two reviewers (DB, FW) conducted data extraction from the identified studies. Information
was extracted on: authors, year of publication, study design and population, research
methods, types of CVDs studied, findings on the knowledge, awareness of and perception
towards CVDs and the risk factors. We extracted additional data on the factors influencing
knowledge and perceptions of CVD and the reported sources of information on CVD and
risk factors. The exercise was reviewed by ]B and KKG, who were also consulted on the

extraction process.

Quality assessment

The quality of the quantitative studies, were assessed based on National Institute of Health
(NIH) Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies [20].
This form appraised the reliability, validity and generalizability of the quantitative studies.
The NIH quality assessment tool uses 13 criteria to assess and rate the quality of studies.
This included the research question, study population, sample size estimation, exposure
and outcome assessment, loss to follow-up and statistical analysis. General guidance is
provided for determining the overall quality of the studies and to grade their level of quality

as good, fair or poor.

Qualitative studies were appraised using the Critical Appraisal Skill Program(CASP)
tool [21]. The CASP tool has 10 items that look at the relevance and clarity of research
goals, appropriateness of the research design and methodology in addressing the
research question, recruitment strategies, data collection, data analysis, findings, ethical
consideration and value of the research. Questions attached to these items enable critical
self-reflection about biases and assess the extent to which findings from the study could be
transferred to other settings or groups. The quality assessment and criteria are available

as a supplementary file (S1 File).
Synthesis of findings

Qualitative data synthesis of the findings on the knowledge, awareness of and perception

towards CVD risk and risk factors in SSA was conducted. Findings from the quantitative
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papers were absorbed using the multi-source synthesis method, an analytical technique
that enhances transparency when synthesizing quantitative and/or contextual data, thus
providing a platform for comparison between studies [22]. Findings from qualitative
articles were integrated with those from the quantitative studies based on similar themes
or topics. Due to the heterogeneity in outcomes, data were not pooled to conduct a meta-

analysis.

RESULTS

Study characteristics

A total of 2212 titles were identified from electronic database searches. 2167 titles were
excluded for being irrelevant to the review question, and 45 full-text articles were assessed
for inclusion. Twenty-five articles were excluded based on reasons such as not reporting
the link between risk factors to general knowledge and awareness of CVDs or reporting
results of an impact of an intervention in the levels of knowledge and awareness of CVD
and risk factors. In the end, 20 articles were included in the review. The assessment and
inclusion criteria are reported in Figure 1. One of the 18 quantitative studies out of the
final 20 studies was quasi experimental, while the rest were cross-sectional. Respondents
were recruited from varied settings, including from general population samples living in
urban and rural areas, and from specific samples like academic staff, hospital staff and
health professionals, patients, and employees in banks and in the military. The age of the
participants in the different studies ranged from 16 to 82 years. More information on

characteristics of study participants is presented in Table 1.
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for eligibility — with reasons:
(n=45) Studies on prevalence of

individual risk factors
(n=12)

Studies did not link risk
factors to general
knowledge and awareness
of CVD (n = 8)
Studies that assessed
knowledge of CVD risk
factors after an
intervention (n=5)

Figure 1: PRISMA Flow Diagram on search and selection of review articles
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QUALITY OF INCLUDED STUDIES

The majority of the quantitative studies were rated to be of good or high quality (n = 10).
They described in detail the design and methodology used, the process of recruiting
participants, justification and methods of arriving at required sample size, study setting,
clear and detailed presentation of findings. Studies that were rated to be of fair or poor
quality (n = 8) were papers that failed to describe details of subject recruitment processes
including inclusion criteria and sampling strategies and lacked justification of sample size
and other issues that could lead to a high risk of bias and undermine generalizability of
the study (S1 File).

Knowledge and awareness regarding cardiovascular diseases

Most studies in this review did not state a priori the criteria used in measuring and
classifying levels of knowledge and awareness. However, most of them classified knowledge
and awareness of CVD or the risk factors as poor, acceptable or good. In the study by
Akintunde et al [23], among university staff, a knowledge score of <50% was classified as
low; 50-69% moderate and 270% good. Nakibuuka et al [24], in a study in Uganda classified
urban and rural residents who could identify 5-10, 2-4 and <2 CVD risk factors or warning

signs as having good, fair and poor knowledge respectively.

Awareness of CVDs was high among studies that reported on it; 76.2% among bankers and
teachers [25] and 75.6% among military personnel [26] in Nigeria. Most people in a low-
income peri-urban community in South Africa [27], were familiar with the terminology
used to describe CVDs. However, the studies reported generally low knowledge levels of
CVDs with most studies reporting less than 50.0% of respondents having good knowledge.
In studies conducted among workers in a Nigerian University Hospital, one reported that
19.0% had good knowledge of CVDs [23] while another showed that 53.5% knew the
mechanism through which stroke occurs [28]. Findings on the knowledge and awareness

of CVDs in SSA is summarized in Table 2 and Figure 2.
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Chapter 4

CHD (3 studies)

*Low levels of knowledge on RFs:
HT, DM, smoking, PA, stress,

alcohol, FH
+Low knowledge of symptoms:
@rnke (11 studies) \ chest pain, excessive sweating,
nausea, vomiting / ) \\
«Low knowledge of disease General CVD/MI/Heart disease
etiology and organs affected (8 studies)
»Poor perception of stroke *Low levels of knowledge on
s Low levels of knowledge on RFs: condition
HT, DM, smoking, PA, stress, FH, *Low levels of knowledge on RFs:
Cholesterol, diet, ageing, HT, DM, overweight, smoking,
obesity PA, stress, alcohaol, Cholesterol,
= Low knowledge of symptoms: Diet
weakness, slurring of speech, *Low knowledge of symptoms:
dizziness, loss of vision, chest chest pain, excessive sweating,
pain, numbness, headache, nausea, vomiting
shortness of breath, paralysis, \ /)

Qemip\egia, fever, sweating _/,

Cardiovascular
diseases: M,

Stroke, CHD

Figure 2: Summary of systematic review findings

Key: RF Risk factors HT Hypertension DM Diabetes mellitus PA Physical activity FH Family
history CVD Cardiovascular diseases MI Myocardial infarction.

KNOWLEDGE OF RISK FACTORS FOR CARDIOVASCU-
LAR DISEASES

To gauge knowledge of risk factors for CVDs, individuals were required to correctly
identify them from a list. Just like it was the case with CVD risk, majority of the studies
also reported low levels of knowledge on risk factors for CVDs. Hypertension and stress
were the most known and cited risk factors in most of the studies. Participants who were
unable to identify a single risk factor for CVDs ranged from as low as 1.8% in a study
among hospital staff in Nigeria [29] to a high of 73.0% in a population-based survey in
Uganda [24]. Specifically, among studies that looked at stroke, participants who could not
identify a single risk factor was <20% among hospital workers [28, 30], university staff
[29] and secondary school teachers [31] in Nigeria and 40-80% among rural and urban
Ugandans [24, 32] and rural Nigerians [33]. A study thatlooked into coronary heart disease
among teachers and bankers in Nigeria also described about 20% of the study population

as having no knowledge of risk factors for the disease [25]. The studies also reported some
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misconceptions regarding the risk factors for CVDs to include evil spirits, demons and will
of God as causes of CVDs [24, 28].

Hypertension

Knowledge levels of hypertension as a risk factor for CVD ranged from as low as 16.2% in a
study among rural community members in Nigeria [33] to 95.7% in a study among health
workers in Nigeria [28]. In a low-income peri-urban community in South Africa, none of
the respondents cited hypertension as a risk factor of CVD [27]. Low knowledge levels of
hypertension as risk factor for CVDs, ranging from 16.2% to 34.5% were reported among
studies conducted within urban and rural communities [32-36] whereas high percentages
were reported in studies conducted among health workers (95.7%) [30]; (88.6%) [28],
secondary school teachers (79.8%) [31] and staff of tertiary institution (91.7%) [29].

Diabetes

The knowledge level of diabetes as a risk factor of CVD ranged from 0.3% in a study among
urban adult population in Benin [36] to 47.4% among secondary school teachers in Nigeria
[31]. Two community-based studies from Ghana [35] and Uganda [24] reported less than
15% of study participants possessing any knowledge of diabetes as a risk factor for stroke.
Knowledge of diabetes as a CVD risk factor among hypertension and diabetes patients ata

specialist medical center in Southern Nigeria was very low, at 7.3% [37].

Smoking and tobacco use

Knowledge of smoking as a CVD risk factor was 70.6% among military personnel in Nigeria
[26] and less than one percent among the general populations in Central Uganda [24]. Less
than 50% of respondents across all studies could identify smoking as a risk factor for CVD,
with the exception of the study among Armed Forces personnel in Nigeria, 70.6% [26]. In
a study in rural Uganda, none of the respondents identified smoking as a risk factor for
CVD [32].In all, 14 studies reported on knowledge of smoking as CVD risk factor, three of
which reported <5% with knowledge of smoking as a risk factor for stroke [26, 42] and
for CHD [38].

Insufficient physical activity

Knowledge of physical inactivity or sedentary lifestyle as risk factors for CVD ranged from
0.6% [37] to 57% [31], in Nigeria. Two other studies reported knowledge level of less than
10%; 1.2% in a rural Nigerian community [33] and 3.8% among hospital outpatients [37].

97




Chapter 4

Heavy alcohol consumption

Heavy alcohol consumption as a risk factor for CVD was reported by 4.5% in a study among
patients with hypertension and/or diabetes at specialist medical outpatient clinics in
Nigeria [37] to as high as 52.8% among staff at a University Hospital and same proportion
among military personnel in Nigeria [26]. Another study among secondary school teachers
[31] and Hospital staff in Nigeria [28] reported 52.6% and 43.4% of knowledge of alcohol
asrisk factor, respectively. Participants enrolled in qualitative studies conducted in South
Africa and Cameroon [27,39] also mentioned heavy alcohol consumption as risk factor
for CVD. Respondents in a study among outpatients in Nigeria were, however, not able to

identify heavy alcohol use as a risk factor for CVD [40].

Emotional stress

Stress was reported as a risk factor for CVD by 7.6% of adults in an urban district of Benin
[36] to 87.5% of members of Nigerian Armed forces [26]. Other studies conducted among
formally employed workers reported high knowledge level; health workers 70.8% [28],
among university staff 80.2% [29] and secondary school teachers 65.8% [31]. Among
community level studies, knowledge level of 53.5% as among a South African community
[34] whereas studies among urban communities in Ghana [35] and Benin [36] reported

low knowledge of stress (22% and 7.6%) respectively.

Other risk factors for cardiovascular diseases

Other risk factors for CVD were ageing, family history, obesity and unhealthy diet.
Knowledge of these risk factors was low across studies reviewed and was least cited or
known among study subjects. Ageing was identified as a risk factor for CVD by 63.8%, 43.9%
and 38% among university staff [29], secondary school teachers [31] and hospital staff [28]
respectively in Nigeria. Among the studies that reported on family history, knowledge level
was >50% in two of the studies that were conducted among formal working populations
in Nigeria [29,31], 3.2% among medical outpatients in Nigeria [40] and as low as 1.3% in
the study conducted among people living with HIV/AIDS in Cameroon [38]. Of nine studies,
five that were conducted among people living with HIV [38], hypertension and/ or diabetes
outpatients [37], rural population [33], urban population [36] and the general population
[24], <10% identified obesity as a CVD risk factor. The biggest proportion with knowledge
of obesity as a CVD risk factor, 56.1% was reported among staff of a University in Nigeria
[29]. Knowledge on diet as risk factor for CVD was 99.1% among secondary school teachers

[31] and <10% among Armed Forces personnel [26] in Nigeria and the general household
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population in Uganda [32]. Unhealthy diet was also reported as a risk factor in two studies
[27,39].

KNOWLEDGE OF SYMPTOMS AND CLINICAL SIGNS
FOR CARDIOVASCULAR DISEASES

The proportion of respondents who could not identify a single symptom of any CVD
condition ranged from 7.0% among academic staff in a University in Nigeria [29] to 75.1%
among the general population in Uganda [24]. The proportion of respondents who could
identify all symptoms ranged from 3.5% among teachers [31] to 15.2% among health staff
[29] in Nigeria. Knowledge of chest pain, excessive sweating, nausea, vomiting, and pain,
as symptoms of CVDs were also very low (<3%) [38, 40]. Knowledge of symptoms of stroke
was <50% in all the studies that reported on stroke with the exception of three, which
reported >50% knowledge level of one (paralysis, 55.6%) among medical outpatients
[40], two (weakness, 52.2%; slurring speech, 61.9%) among hospital staff [31] and four
symptoms (slurring speech, 58.7%; dizziness, 52.8%; numbness, 69.4% and weakness,
69.8%) among university teachers [32]. The most reported symptoms of stroke were
weakness, 61.9% [28] and 69.8% [29], slurring speech, 59% [29]* and paralysis on one
side, 55.6% [40]. Dizziness, loss of vision, chest pain and altered consciousness, headache,

vision problem, shortness of breath and numbness were least reported across the studies.

Perception of cardiovascular disease risk

Four studies investigated the perception of CVDs [24, 27, 40, 41]. Among people living with
HIV/AIDS, 31% believed they were at high risk of developing CVDs, while older women were
more likely to agree that they were at a higher risk for CVDs [41]. In a qualitative study
from South Africa [27], participants were described as being generally unfamiliar with
the concept of risk, while the two respondents who were familiar with the concept of risk
could also not explain in detail what it actually meant. In a study of medical out-patients
in a tertiary health institution in Nigeria [40],*° majority (65.8%) of the respondents were
never concerned about the possibility of developing stroke, 16.1% sometimes thought
of it, 12.3% occasionally and 5.8% always had the concern. 34.1% of respondents in a
population-based study from Uganda [24] perceived no chance while 14.4% perceived high

chance of possible stroke in lifetime.

99



Chapter 4

Factors influencing knowledge of cardiovascular diseases and risk fac-
tors among reported studies

Factors such as age and family history, type of residence and education were reported to be
associated with knowledge of CVDs. The significant influence of age on knowledge of CVD
was reported by three studies [29, 36, 37]. In two studies from Nigeria conducted among
hospital outpatients [37] and university staff [29], age <55 and <40 were a significant
predictor of knowledge of CVDs. There was a significant relationship between educational
attainment and knowledge of CVDs [17, 29, 33, 36, 37, 40]. As reported in a study from
rural South-Western Nigeria [33], people with tertiary education were three times more
likely to be knowledgeable of CVD risk factors and a study among hospital outpatients
in Nigeria [37] showed that more than 12 years of education increased the odds of being
knowledgeable about CVD risk factors by more than twice. A significant association
between type of residence and knowledge of CVD was also described: urban residents were
more knowledgeable about CVDs compared to their rural counterparts in a community
study in Uganda [24] and a study among diabetic/hypertensive outpatients [37]. No study
reported a relationship between gender with knowledge of CVDs [33,42].

Source of information on cardiovascular diseases

The sources of information for CVD and risk factors included electronic media like
television [25, 26, 31, 36, 41], radio [26, 31, 41], and print media in the form of magazines
or newspapers [25, 31, 41], health care professionals [25, 26, 31, 33, 36, 40, 41] and family
members or relatives [25, 31, 33, 36]. The internet was reported as a source of information
among secondary school teachers [31] and among people living with HIV/AIDS [41].
Television was the most cited source of CVD information across the studies that reported
on it, with a proportion of 31.7% in a study of Nigerian Armed forces [26] to 75.5% in a
study among University staff [29] in the same country. Healthcare professionals as source
of CVD information ranged from 4% [41] to 64.4% [17] in people living with HIV and
university staff respectively. In the study among hospital workers in Nigeria [28], 66.9%
and 23.2% of clinical and non-clinical staff had read on CVDs from other sources. Details

of the sources of information reported across the studies are presented in Table 3.
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DISCUSSION

This review identified low levels of knowledge and awareness of CVDs and associated risk
factors and clinical signs or symptoms for CVDs among populations in SSA. The knowledge
gap is also apparent in the low perception regarding the risk of developing and dying from
CVDs in the region [24, 40]. In population-based studies conducted in Uganda [24] and
Benin [36], respondents were unable to identify the organ affected by stroke, despite it
being a condition with poor survival outcomes in this region [43-45]. Knowledge of clinical
symptoms was as low as 3.5% among teachers in Nigeria [31], while as few as 16.2% in a
rural Nigerian community[33] knew that of hypertension, 0.3% for diabetes, 1% for obesity

and 7.6% for stress in urban Beninese population [36], as risk factors or developing CVD.

A systematic review of awareness of hypertension in West Africa reported overall low
knowledge of hypertension [46]. Studies that explored knowledge and perceptions of
obesity and sedentary lifestyles showed poor perceptions and subjective norms such
as overweight being socially desirable, and a sign of beauty and riches thereby inducing
unwillingness to lose weight [47, 48]. African belief systems are however not static -
they are complex and dynamic, tied as they are to shifting social identities. Other body
of evidence suggests that contrary to the often-cited fatness equals wealth, health and
beauty theory, young African women view fatness as a precursor for CVDs [49]. These
women are interested in living a healthy life and are willing to reduce their body size in
order to reduce the risk of obesity-related diseases despite the resistance to lose weight
because of the cultural value on weight and the impact of the husband’s preference [50].
These inherent perceptions and desire to lose weight should be important considerations

when designing educational interventions to improve knowledge of CVDs.

Despite the rise in CVD risk factors in SSA populations, our findings indicate that the
populations generally did not recognize their potential relation to the development of CVDs.
In SSA, the incidence and prevalence of classical risk factors of CVDs such as smoking [51],
hypertension [52], obesity [53, 54], high cholesterol, fatty diets, alcohol consumption [56-
58] and lowered physical activity [55] are rising. This rise is linked to rapid urbanization,
resulting in an epidemiological and nutrition transition, where energy-dense diets replace
traditional diets and sedentary lifestyles prevail poverty [10]. As such, there is a shift in
disease burden from under-nutrition and highly active lifestyle to over-nutrition-related

and sedentary lifestyle related chronic diseases.
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Knowledge of alcohol intake as a risk factor for CVD was low in the region. Four studies
[24, 34, 37, 41] reported on this and found that <30% of study participants cited alcohol
consumption as a risk factor for CVDs; in a study among medical outpatients [40], none
identified alcohol consumption as a risk factor for CVD. In most societies in SSA, use of
alcohol has been defined by cultural and religious parameters, with little acceptance
of the potential health effect of alcohol consumption on health [59]. This is of concern,
considering the expansion of alcoholic industries commercial activities in SSA to increase
sales in this region [60, 61]. Adequate policies to address these challenges in SSA are
however few whereas there are no developed multi-sectorial approaches, that involves
the private sector, civil society, informal sector, community leaders and traditional healers
[62]. Further, in countries where there are preventive interventions such as enactment
of drinking and driving laws, taxation, restrictions on advertising and community
information, implementation is ad hoc, informal, fragmented and often lacks adequate

control and enforcement systems [62].

The relationship between alcohol consumption and CVDs is nuanced. Light to moderate
drinking has been suggested to decrease the incidence of ischemic stroke, whereas heavy
drinking has been implicated as an independent risk factor for ischemic and hemorrhagic
stroke [63-65]. For hypertension, cardiac dysrhythmias and hemorrhagic stroke, alcohol
is considered to be an independent risk factor, regardless of the drinking pattern [66].
This emphasizes the need for the development and enforcement of adequate and effective
policy measures, public awareness and surveillance mechanisms in the SSA region.
Without awareness of personal susceptibility and health consequences related to alcohol
consumption, alcohol consumption behaviors are less likely to be modified to reduce risk
of CVD.

Knowledge on stress as a risk factor of CVD was relatively high, especially among urban
populations, despite the complex relationship between stress and CVDs [67]. Susceptibility
to stress is influenced by type of personality, social support, coping strategies and genetic
vulnerability [67]. Stress could be positive, by forcing us to adopt and thus to increase the
strength of our adaptation mechanisms (eustress) or negative, when it exceeds our ability
to cope, fatigues body systems and causes behavioral or physical problems (stressors) [67,
68]. A strong association has been observed between perceived stress and CHD [69-71]
and current evidence shows perceived stress to be an independent risk factor for stroke
[72]. The belief and perception of the influence of stress on CVDs in SSA populations could

however be related to experiences of psychosocial stressors arising out of urbanization
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and poverty [73, 74]. Experiences of chronic poverty-related stressors, such as inadequate
housing, sanitation, water, overcrowding, environmental conditions, low education and
unemployment, are potent predictors of poor cardiovascular health [75-77]. Strategies to
deal with perceived psychosocial stress among these populations, include smoking and
alcohol consumption, which themselves are precursors of poor cardiovascular health [78,
79].

This review shows knowledge of CVDs and their risk factors to be significantly related to
the type of population studied and place of residence, and the level of exposure to health
information about CVDs. Studies that formally tested the association between place of
residence and education on knowledge of CVDs, also reported a significant relationship
[24,32,37]. There is the possibility that the differences observed in the levels of knowledge
among the urban and the rural populations are driven by the fact that the urban, and mostly
formally employed/ working population is more likely to be educated and more exposed
to the media and other modern sources of health information, including the internet [80,
81]. The rural population and uneducated on the other hand, are most likely to be poor,
and less likely to be exposed to print and electronic media which have been reported as
major sources of information on CVDs and risk factors. The rural populations in SSA have
also been shown to utilize health services less than their urban counterparts [82, 83], and
rely on information from their families [33]. Exploring the determinants of health in rural
areas, such as the role of the family, is therefore important if health promotion policies and

strategies are to result in significant improvements in health status.

Traditionally the major sources of information on CVD, respectively CVD risk factors have
been shown to include electronic and print media (television, radio, newspaper) and health
workers [84, 85]. Recent studies have quoted the internet as an important source of health
information, especially among urban populations, teachers and other formally employed
individuals, clearly illustrating the influence of the internet in health care. This situation
presents an important consideration for public health policy and resource allocation for

health promotion strategies in these settings.

STRENGTHS AND LIMITATIONS

This review presents evidence regarding the knowledge and awareness of CVDs in SSA.

To the best of our knowledge, this is the first systematic review of the knowledge and
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perceptions of CVDs in SSA. Our results are based on a systematic search of five databases,
integrating both qualitative and quantitative evidence on the topic. The inclusion of
qualitative studies in this review meant that research findings on perceptions towards
CVDs were incorporated and contributed to our understanding of and explanation of
the trends of knowledge of CVDs in this study setting. As the criteria of measurement of
knowledge of CVD (risk factors) was not uniform across studies (different criteria were
used for classifying knowledge into low, medium or high resulting in heterogeneity across
study findings), a meta- analysis could not be conducted. As the study populations differ
considerably within and between countries it is difficult to disentangle to what extent
educational level or cultural or country level determine knowledge and awareness levels.
Still, the qualitative synthesis of available evidence of knowledge and perceptions of and
perception towards CVD risk and risk factors presented in this review should speak to the

current situation as most studies were published.

CONCLUSIONS

Generally, inadequate knowledge of CVDs and the associated risk factors continues to be one
of the most important factors in determining health-seeking behaviors in SSA. Knowledge
levels of CVDs, risk factors and warning signs were mainly varied by type of populations
and influenced by the type of employment, education levels and place of residence.
Formal workers were more aware of and knowledgeable about CVD and the risk factors
compared to studies conducted within rural and urban households. What this means is
that education must be tailored for different groups. One-size fits all messaging is unlikely
to work. Misconceptions (damaging cultural beliefs such as witchcraft and spiritual causal
theories) must be addressed in ways that enhance biomedical understandings without
stigmatizing cultural understandings. Adequate attention and awareness creation on the
adverse implications of CVD related risk behaviors such as smoking, alcohol consumption
and sedentary lifestyle on this population cannot be overemphasized. Effective policy
measures, public awareness and surveillance mechanisms that takes into consideration
the socio-cultural context of these behaviors need to be developed and implemented in this
region. Evidence provided in this study can guide context specific interventions, aimed at
mitigating CVDs by improving levels of knowledge and awareness of the conditions and

risk factors among SSA populations.
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SUPPLEMENTARY INFORMATION

S1 Text - Search strategy - PubMed

#30,”Search (#20 OR #27) Filters: Humans Sort by: [relevance]”,2192
#29,"Search (#20 OR #27) Sort by: [relevance]”,3029

#28,"Search #20 AND #27”,158

#27,"Search #21 AND #26”,2815

#26,”Search #22 AND #25”,244406

#25,”Search #23 OR #24”,3554020

#24,”Search Smoking OR Dyslipidemia OR Cholesterol OR Sedentary lifestyle OR Physical
*activity OR Stress OR Alcohol Diabetes OR Obesity OR LDL OR Hypertension OR Blood
pressure[Title/Abstract]”,2183841

#23,”Search Cardiovascular diseas* OR Stroke OR Ischemic heart disease OR Coronary
heart disease OR Cerebrovascular OR Vascular disease OR Myocardial infarction[Title/
Abstract]”,1912226

#22,”Search Perception®* OR Awareness OR Knowledge OR Perceiv* OR Belief* OR Under-
standing[Title/Abstract]”,1603245

#21,”Search Benin OR Botswana OR Burkina Faso OR Cameroun OR Cameroon OR Congo OR
Congo, Ethiopia OR Ghana OR Guinea OR Ivory Coast OR Kenya OR Lesotho OR Madagascar
OR Malawi OR Mauritius OR Mozambique OR Namibia OR Niger OR Nigeria OR Rwanda OR
Senegal OR Sierra Leone OR South Africa OR Swaziland OR Tanzania OR Togo OR Uganda
OR Zambia[ Title/Abstract]”,406296

#20,”Search #11 AND #19”,372

#19,”Search #7 AND #18”,30771

#18,”Search #9 OR #10”,2327837

#14,"Search #12 AND #13”,2018

#13,"Search #7 AND #10”,10691

#12,”Search #7 AND #9”,22098

#11,”Search “’Africa South of the Sahara””’[Mesh]”,165794

#10,”Search “"Tobacco Use””[Mesh] OR “”"Hyperlipidemias””[Majr]) OR “”Sedentary Life-
style””’[Majr]) OR “"Exercise””’[Majr:NoExp]) OR “’Stress, Psychological”’[Majr:NoExp])
AND “"Obesity, Abdominal””’[Majr]) OR “’Diabetes Mellitus””’[Mesh]”,353269

#9,”Search Cardiovascular Diseases[Mesh]”,2071805

#7,"Search (((“”"Awareness””[Mesh]) OR “"Attitude to Health””[Mesh]) OR “”Sociology, Med-
ical”’[Mesh]) OR “”Comprehension””[Majr]”,358241
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S1 File b: Results of quality assessment of qualitative studies

Item

Surka
etal, 2015

Was there clear statement of aims of the research?

Is the qualitative methodology appropriate?

Was the research design appropriate to address aims of the
research?

Was the recruitment strategy appropriate to the aims of the
research?

Was the data collected in a way that address the research
issue?

Has the relationship between researcher and partici-
pants been adequately considered?

Has ethical issues been taken into consideration?

Was the data analysis sufficiently rigorous?

Is there a clear statement of findings?

etal, 2008

Awah

How valuable is the research Valuable | Valuable
Quality score Good Good
Key: . Yes Can’t tell

118



Perception towards cardiovascular disease risk in sub-Saharan Africa

PRISMA CHECKLIST

Reported
Section/topic # Checklistitem P
on page #
TITLE
Title 1 Identify the report as a systematic review, me- 0
ta-analysis, or both.
ABSTRACT
Structured sum- 2 Provide a structured summary including, as appli- 1
mary cable: background; objectives; data sources; study
eligibility criteria, participants, and interventions;
study appraisal and synthesis methods; results;
limitations; conclusions and implications of key
findings; systematic review registration number.
INTRODUCTION
Rationale 3 Describe the rationale for the review in the con- 2
text of what is already known.
Objectives 4 Provide an explicit statement of questions being 2
addressed with reference to participants, in-
terventions, comparisons, outcomes, and study
design (PICOS).
METHODS
Protocol and 5 Indicate if a review protocol exists, if and where it 3
registration can be accessed (e.g., Web address), and, if avail-
able, provide registration information including
registration number.
Eligibility cri- 6 Specify study characteristics (e.g., PICOS, length of 3
teria follow-up) and report characteristics (e.g., years
considered, language, publication status) used as
criteria for eligibility, giving rationale.
Information 7 Describe all information sources (e.g., databases 3
sources with dates of coverage, contact with study authors
to identify additional studies) in the search and
date last searched.
Search 8 Present full electronic search strategy for at least 3
one database, including any limits used, such that
it could be repeated.
Study selection 9 State the process for selecting studies (i.e., screen- 3

ing, eligibility, included in systematic review, and,
if applicable, included in the meta-analysis).
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R ted
Section/topic # Checklistitem eporte
on page #

Data collection 10 Describe method of data extraction from reports 3
process (e.g., piloted forms, independently, in duplicate)

and any processes for obtaining and confirming

data from investigators.
Data items 11 Listand define all variables for which data were

sought (e.g., PICOS, funding sources) and any

assumptions and simplifications made.
Risk of bias 12 Describe methods used for assessing risk of bias 4
in individual of individual studies (including specification of
studies whether this was done at the study or outcome

level), and how this information is to be used in

any data synthesis.
Summary mea- 13 State the principal summary measures (e.g., risk 4
sures ratio, difference in means).
Synthesis of 14 Describe the methods of handling data and 4
results combining results of studies, if done, including

measures of consistency (e.g., I?) for each me-

ta-analysis.
Risk of bias 15 Specify any assessment of risk of bias that may
across studies affect the cumulative evidence (e.g., publication

bias, selective reporting within studies).
Additional anal- 16 Describe methods of additional analyses (e.g., sen-
yses sitivity or subgroup analyses, meta-regression), if

done, indicating which were pre-specified.
RESULTS
Study selection 17 Give numbers of studies screened, assessed for eli- 4

gibility, and included in the review, with reasons

for exclusions at each stage, ideally with a flow

diagram.
Study character- 18 For each study, present characteristics for which 4
istics data were extracted (e.g., study size, PICOS, fol-

low-up period) and provide the citations.
Risk of bias 19 Present data on risk of bias of each study and, if 5
within studies available, any outcome level assessment (see item

12).
Results of indi- 20 For all outcomes considered (benefits or harms), 5-8

vidual studies

present, for each study: (a) simple summary data
for each intervention group (b) effect estimates
and confidence intervals, ideally with a forest
plot.
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R ted
Section/topic # Checklistitem eporte
on page #
Synthesis of 21 Presentresults of each meta-analysis done,
results including confidence intervals and measures of
consistency.
Risk of bias 22 Presentresults of any assessment of risk of bias
across studies across studies (see Item 15).
Additional 23 Give results of additional analyses, if done (e.g.,
analysis sensitivity or subgroup analyses, meta-regression
[see Item 16]).
DISCUSSION
Summary of 24 Summarize the main findings including the 8-10
evidence strength of evidence for each main outcome; con-
sider their relevance to key groups (e.g., health-
care providers, users, and policy makers).
Limitations 25 Discuss limitations at study and outcome level 10
(e.g., risk of bias), and at review-level (e.g., incom-
plete retrieval of identified research, reporting
bias).
Conclusions 26 Provide a general interpretation of the results in 10
the context of other evidence, and implications for
future research.
FUNDING
Funding 27 Describe sources of funding for the systematic 11

review and other support (e.g., supply of data);
role of funders for the systematic review.
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Chapter 5

ABSTRACT

Non-communicable diseases (NCDs) are emerging as a public health issue in sub-Saharan
Africa. This paper examines the relationship between the risk of NCDs and perceptions
about such risk among urban slum population in Nairobi, Kenya. The analysis is based
on data collected between 2008 and 2009 as part of a cross-sectional survey that was
designed to assess linkages between socioeconomic status, perceived personal risk, and
risk factors for cardiovascular and non-communicable diseases in urban slums of Nairobi.
A total 5,190 study participants were included in the analysis. Low risk perception about
NCDs in spite of the presence of NCD risk factors suggests the need for programs aimed at
creating awareness about the diseases and promoting the adoption of preventive healthy

lifestyles among the urban poor populations of Nairobi.

Key words: Non-communicable disease, risk factors, risk perception
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INTRODUCTION

The magnitude and burden of non-communicable diseases (NCDs) is rapidly increasing
in the developing world [1, 2]. Along with the epidemiological, nutritional, demographic
transitions, and environmental changes, rapid change in behavioral and lifestyle factors
plays a significant role in the emergence of NCDs in many low and middle income countries.
Among the known NCD risk factors, the four common behavioral risk factors (unhealthy
diet, insufficient physical activity, harmful use of alcohol and tobacco use) contribute to
the biggest share of NCD burden [3, 4]. Analysis of trends of these common risk factors
shows that their prevalence and the prevalence of their hazardous effects are consistently

increasing in the developing world, including in sub-Saharan Africa [5-7].

NCD risk perception is central to behavioral change related to the prevention of these
diseases [8, 9]. It is crucial for the adoption of healthy lifestyles. Low level of perceived
risk is usually associated with risky behaviors. Acknowledgement and understanding of
NCD risk would lead to intentions towards healthy behaviors or less risky ones. Despite the
importance of NCD risk perception in behavior and lifestyle changes, studies have shown
that underestimation of risk by individuals is very common. In this regard, it is essential
to address people’s misperception about their risk and/or underestimation of their risk
level [10-12].

Appropriate level of risk perception is needed to change or limit NCD risk factors.
However, in the analysis of risk perception of NCDs, much emphasis has been given to the
relationship between perceived risk and clinical outcomes. A few studies have addressed
the link between perceived and actual risk for NCDs [13, 14]. Moreover, available studies
on perceptions about NCD risk factors are limited to a single disease condition [15]. Other
studies focused on the perceived need to change a single NCD risk factor or the levels of
risk perception only [16, 17]. The linkage between NCD risk perception and the common
NCD risk factors (unhealthy diet, insufficient physical activity, harmful use of alcohol and
smoking) has not received sufficient research attention especially in the context of low

and middle income countries.

Therefore, this paper assesses the association between the common NCD risk factors
and NCD risk perception in a poor urban setting in Nairobi, Kenya. Available evidence
indicates that the prevalence of hypertension and diabetes in this population is 12% and

5% respectively [18, 19]. Obesity was more prevalent among women (15.5%) than among
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men (2.3%) [20]. The socio-economic status of the population is also low as informal work
is the source of income for more than half of the study population and about two-thirds did
not go beyond primary school. In this community, as it is also the case with other studies
done elsewhere in Africa, the focus has been on identifying the prevalence and distribution
of NCD risk factors among different segments of the population [21-28]. As behavioral
and lifestyle change starts from perceptions towards the risk, understanding the link
between NCD risk factors and NCD risk perception is important for informing the design

and implementation of behavioral interventions aimed at preventing and controlling NCDs.

METHODS

Data source

This paper draws on data from a large study that assessed the linkages between socio-
economic status, perceived personal risk, and risk factors for cardiovascular and related
NCDs. The study was implemented by the African Population and Health Research Center
(APHRC) within the Nairobi Urban Health and Demographic Surveillance System (NUHDSS)
population between May 2008 and April 2009. It used the sampling frame of the NUHDSS:
a stratified sampling strategy based on the WHO STEPwise protocol with a target of 250
respondents in each of the following strata: sex, age group (18-24, 25-30, 31-40, 41-50,
51-60, and 60+), and slum of residence (Korogocho and Viwandani) for a total of 24 strata.
Data were collected from a total of 5,190 individuals of age 18 years and above. Details of
the sampling strategy, data collection methods, and data quality assurance mechanisms
of the CVD study are published elsewhere [18].

Measurements

NCD risk factors: The four common NCD risk factors (unhealthy diet, insufficient physical
activity, harmful use of alcohol and tobacco use) were included in this analysis. Using
standards for the definition of these risk factors (Table 1), their presence or absence in an

individual at the time of survey was ascertained using self-reported methods.
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Table 1: Definition of the four non-communicable diseases risk factors

NCD risk factor Definition used in this study

1 Unhealthy diet Consumption of less than 5 portions of fruit and veg-
etables a day on at least five days on an average week
and/or greater than 6 teaspoon of sugar a day [29]

2 Insufficient Less than 75 minutes of vigorous-intensity physical
physical activity activity or Less than 150 minutes of Moderate-in-
tensity physical activity per week or equivalent of
combinations of these (from work, walking/cycling
and leisure) [30].

3 Harmful use of alcohol More than 3 standard units/day for men; more than 2
(based on daily consump-  standard units/day for women (regardless of the type
tion) of alcohol consumed) [31]

4 Tobacco use Current tobacco use as self-reported by the respon-

dent [32]

NCD risk perception: The self-perceived risk to five major NCDs (Diabetes, hypertension,
stroke, heart disease and heart attack) was measured in a five-point Likert scale (very high,
high, moderate, low and very low). Those study participants with the disease were labelled
as “already have the disease.” These individuals were excluded from the analysis.

Data analysis

For the purpose of this analysis the risk perception scale was recoded in to a three-point
scale (High, Moderate, and Low) for disease-specific risk perception and finally in to a
dichotomous scale (Low and above low) for overall NCD risk perception. Summated scores
were used to compute overall perceived risk to the five NCDs. Levels of perceived risk were
used as predictor variables and presence of NCD risk factors were considered as outcome
variables. Age categories of less than 45 years, 45-60 years and above 60 years were used.
Proportions, mean and standard deviation were used to describe data; and tables and
charts were used to present the findings. Chi-square statistics and logistic regression were
used to assess the association between risk perception and risk factors. The regression
models controlled for age and sex of the respondents. The results are presented as odds

ratios (OR) with 95% confidence intervals.

Sampling probability weight was computed using the size of the stratum in the NUHDSS
database as denominator and response probability was calculated using the total number
sampled per stratum as denominator. A composite weight taking both sampling and

response weights into account was applied to the main prevalence estimates.

127




Chapter 5

RESULTS

Non-communicable disease risk factors and risk perception
Characteristics of the study population

Slightly less than half (46%) of the study participants were females. Most of the participants
(56%) were aged between 18 and 45 years while 13% were more than 60 years old. More

than half (56%) were married at the time of the survey while 25% were widowed.

Prevalence of NCD risk factors

The weighted prevalence of unhealthy diet, insufficient physical activity, harmful use of
alcohol and current smoking were 57.2%, 14.4%, 10.1% and 12.4%, respectively. Unhealthy
diet and insufficient physical activity were more prevalent among women than men while

use of alcohol and smoking were more prevalent among men than women.

Non-communicable disease risk perception

The majority of the study population had low level of risk perception for the five NCDs
considered in this analysis. For each of the five NCDs, at least three-fourth of the study
participants felt that their chance of getting the specific NCD is low (Table 2). Those who
felt that they have moderate level of risk ranges between 10% and 20%. The mean (SD)
perceived risk score for the five diseases was 5.85(1.52). In the overall categorized risk
score, 87.6% had low perceived risk and 12.4% had high perceived risk for NCDs. Nearly
two-third (64.2%) of the study population had low perceived risk for all the five NCDs

combined (not shown).

Table 2: Levels of non-communicable disease risk perception

Type of NCD High (=3) Moderate (=2) Low (=1) “Idon’t know”
1 Diabetes 144(3.5%) 716(17.3%) 3,278(79.2%) 958(18.5%)
2 Hypertension 275(6.8%) 817(20.0%) 2,984(73.2%) 867(16.7%)
3 Stroke 63(1.6%) 394(10.1%) 3,443(88.3%) 1,279(24.7%)
4 Heartdisease 123(3.0%) 632(15.3%) 3,379(81.7%) 1,040(20.0%)
5 Heartattack 83(2.3%) 356(9.8%) 3,200 (87.9%) 1,542(29.7%)
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There were statistically significant variations in the levels of perceived risk of NCDs by sex.
In particular, levels of perceived risk of NCDs were significantly higher among women than
men. Similarly, the mean considered in the analysis was significantly higher among women
than men (5.95 and 5.78 respectively; p=<0.001). The distribution of NCD risk perception

by sex is shown in Figure 1.
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Figure 1: Non-communicable diseases risk perception by sex

Analysis of NCD risk perception by age also shows that there is no substantial increment
in levels of perceived risk as age increases despite the fact that the actual risk of getting
NCDs increases with age. However, there is some level of increase in perceived risk between

those less than 45 years and those 45-60 years.

Likewise, the mean (SD) of the summated perceived risk score for those aged below
45 years, 45-60 years, and above 60 years were 5.83(1.51), 5.89(1.55) and 5.87(1.53),
respectively. However, there was no statistically significant difference in the mean of
summated perceived risk scores across these age categories. The levels of perceived risk

for the different NCDs are shown in Figure 2.
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Figure 2: Levels of perceived non-communicable disease risk by age categories

Association between NCD risk perception and risk factors NCD risk perception and risk
factors for specific diseases Results from analysis of the association between perceived
risk of diabetes and its risk factors showed that those with moderate perceived risk were
significantly more likely to have unhealthy dietary behavior (OR=1.18; 95% CI: 1.01, 1.40)
than those with low perceived risk (Table 3). By contrast, having moderate perceived risk
of the disease was associated with significantly lower likelihood of engaging in insufficient

physical activity compared with having low perceived risk (OR=0.63; 95% CI: 0.49, 0.81).

With respect to hypertension, the results showed that those with moderate levels of
perceived risk were significantly more likely to have unhealthy diet (OR=1.31; 95% CI: 1.11,
1.54) but significantly less likely to be engaged in insufficient physical activity (OR=0.55;
95% ClI: 0.44, 0.71) compared with those having low perceived risk. The results for stroke,
on the other hand, showed that those with moderate perceived risk were significantly
less likely to be engaged in insufficient physical activity compared with those with low

perceived risk (OR=0.55; 95% ClI: 0.39, 0.78).

The results examining the association between perceived risk of heart disease and its
risk factors showed that those with moderate or high perceived risk were significantly
less likely to be engaged in insufficient physical activity compared with those having low
perceived risk (OR=0.53; 95% CI: 0.40, 0.69; and OR=0.35; 95% CI: 0.18, 0.68 respectively).
In addition, those with moderate perceived risk were significantly less likely to be engaged

in harmful use of alcohol compared with those having low perceived risk (OR=0.68; 95%
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CI: 0.48, 0.98). The results for heart attack, on the other hand, showed that those with
moderate risk perception were significantly more likely to report insufficient physical

activity compared with those having low perceived risk (OR=1.55; 95% CI: 1.10, 2.21).

Table 3: Association between dichotomous categories of risk perception and risk
factors

Unhealthy diet

Insufficient

physical activity

Harmful use
of alcohol

Current
smoking

Diabetes
Hypertension
Stroke

Heart disease

1.22[1.05,1.43]
1.26[1.09,1.46]
1.05[0.86,1.28]
1.38[1.17,1.63]

0.67[0.54,0.84]
0.61[0.49,0.76]
0.60[0.45,0.82]
0.49[0.38,0.64]

0.88[0.66,1.18]
1.15[0.89,1.49]
0.72[0.48,1.08]
0.66[0.47,0.92]

0.85[0.66,1.11]
1.03[0.82,1.29]
1.06[0.77,1.46]
1.05[0.81,1.37]

Heart attack
All NCDs

1.16[0.94,1.42]
1.21[0.97,1.51]

0.69[0.52,0.93]
0.69[0.51,0.95]

1.14[0.79,1.64]

[ 1.49[1.10,2.04]
0.95[0.63,1.43]

[
[ 1.08[0.76,1.55]

Note: All associations are adjusted for age and sex

NCD risk factors and Overall NCD risk perception

There were no statistically significant differences in the proportions of respondents that
had moderate or high overall risk perception of NCDs among those with and without
unhealthy diet (11% and 14% respectively; OR=1.21; 95% CI: 0.97, 1.51), harmful use of
alcohol (13% and 11% respectively; OR=0.95; 95% Cl: 0.63, 1.43) or smoking behaviors
(13% and 11% respectively; OR=1.08; 95% CI: 0.75, 1.55). However, the proportion having
moderate or high overall perceived risk was significantly lower among those reporting than
among those who did not report insufficient physical activity (10% and 13% respectively;
OR=0.70; 95% CI: 0.51, 0.95) (Table 4).

NCD risk perception and co-occurrence of NCD risk factors

The majority (88%) of the respondents who did not have any of the four NCD risk factors
had low risk perception about the diseases. Although those with moderate or high risk
perception were more likely to have at least one NCD risk factor compared with those
having low risk perception, the difference was not statistically significant (OR=1.08; 95% CI:
0.85, 1.36). Similar to those having no risk factors, the majority (89%) of respondents with
multiple NCD risk factors had low risk perception about the diseases (86% of females and
90% of males). There was no statistically significant association between risk perception
and having multiple NCD risk factors (OR=0.89; 95% CI: 0.68, 1.18).
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Table 4: Overall NCD risk perception and NCD risk factors

Overall Perceived NCD risk OR

NCD risk factors Low (n, %) Abovelow (n,%) Total(N) (95% CI)

No 1,308(88.9) 162(11.0) 1,470 1.21
Unhealthy diet

Yes 1,444(86.4) 227(13.6) 1,671  [0.97 1.51]
Insufficient No 2,287(87.2) 335(12.8) 2,622 0.70
physical activity Yes 465(89.6) 54(10.4) 519 [0.51,0.95]

No 2,500(87.4) 359(12.6) 2,859 0.95
Harmful use of alcohol

Yes 252(89.4) 30(10.6) 282 [0.63, 1.43]

No 2,417(87.5) 346(12.5) 2,763 1.08
Current smoking

Yes 335(88.6) 43(11.4) 378 [0.75,1.55]

DISCUSSION

The main findings of this study show that the majority of the urban poor adults have
relatively low prevalence of the three key NCD risk factors (insufficient physical activity,
harmful use of alcohol and smoking). However, the prevalence of unhealthy diet was high.
The majority of the study participants perceived that they had low risk of getting each of
the five NCDs that are considered in this analysis (Diabetes, Hypertension, Stroke, Heart
disease and heart attack). Even among those with multiple NCD risk factors, only 12% had

above low risk perception.

The findings showed that unhealthy diet and tobacco use were not significantly associated
with NCD risk perception. However, those with moderate or high risk perception were
significantly less likely to be engaged in insufficient physical activity or harmful use of
alcohol. In addition, there was no significant difference in risk perception between those
with and those without multiple risk factors. The findings imply that knowledge about
NCDs and their risk factors is generally low among the urban slum populations of Nairobi.
Studies show that underestimation of risk among high risk individuals is common and
may lead to a situation where those reporting lower risks for NCDs are less likely to seek

treatment and adopt healthy and preventive lifestyles [33, 34].

A study conducted in Croatia showed that there was no difference in the perceptions of

risk among older adults who had the actual risk factors present compared to those older
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adults without the risk factors [35]. A study in the United States showed that despite the
potential high risk of developing diabetes among the African American living in urban
settings, their perception for risk was low [36]. The findings of this paper regarding the
lack of significant association between NCD risk factors and perceived risk of the diseases

are consistent with existing evidence.

The low perception of NCD risk among this urban poor population could be attributed to
lack of awareness, and low education levels in the community as has been demonstrated
elsewhere [37]. Studies show that there are variations in the prevalence of NCD risk factors
in low- and middle-income countries with those from the poorest households bearing the
heaviest burden [38, 39]. The evidence suggests the need for creating awareness about
NCDs and designing evidence-informed interventions to reduce the risk factors associated

with the diseases among urban poor populations.

The findings of this paper have important implications for policy and practice. For
appropriate behavioral and lifestyle modification, people with NCD risk factors need to
have an appropriate level of risk perception (i.e. a risk perception that concurs with actual
risk) where those with heightened risks for NCDs due to behavioral and physiological
risk factors take deliberate decisions to adopt health lifestyles and behavior modification.
However, this study has revealed that most of those having NCD risk factors had low risk
perception. Low risk perception in the context of growing NCD epidemic is likely to affect
efforts aimed at creating awareness about and improving the uptake of preventive and

healthy lifestyles, especially among the urban poor [40].

Understanding how individuals estimate and assess their own risk factors for NCDs is also
useful for designing targeted interventions aimed at improving risk communication and
health outcomes among the urban poor [41]. In particular, behavioral interventions should
aim at creating awareness about NCDs and promoting the adoption of healthy lifestyles
among those at high risk. Based on the findings, such interventions should mainly focus
on unhealthy diet and tobacco use as individuals with these risk factors had low risk

perception about contracting NCDs.

The findings of the paper may be influenced by certain limitations. In particular, given the
cross-sectional nature of the study that provided the data for the paper, it is not possible
to determine cause and effect regarding the relationship between NCD risk factors and

risk perception. As change in perception can result in change in behavior and vice versa,
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antecedent-consequence uncertainty is a major limitation due to fact that temporal
sequence could not be established. In addition, the measurement of both risk perception
and risk factors for NCDs was self-reported and could be subject to bias, mostly towards

underestimation of risk.

In conclusion, low risk perception about NCDs in spite of the presence of NCD risk factors
suggests the need for programs aimed at creating awareness about the diseases and
promoting the adoption of preventive healthy lifestyles among the urban poor populations

of Nairobi.
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ABSTRACT

Objectives: The study explored the understanding of and perception towards
cardiovascular disease (CVD) and risk factors, and how they influence prevention and

development of the conditions, care-seeking and adhering to treatment.

Setting: Informal settlements of Nairobi.

Participants: Nine focus group discussions consisting of between six and eight purposively
sampled participants were conducted among healthy individuals aged 20 years or older. A

total of 65 participants (41 female) were involved.

Results: Poverty, ignorance and illiteracy promoted behaviors like smoking, [harmful]
alcohol consumption, physical inactivity and unhealthy diet, implicated in the development
of obesity, diabetes and hypertension. Some respondents could not see the link between
behavioral risk factors with diabetes, hypertension, and stroke and heart attacks.
Contaminated food items consumed by the residents, and familial inheritance were
factors that caused CVD, whereas emotional stress from constant worry was linked to
hypertension, stroke and heart attacks. Few and inadequately equipped public health
facilities were hindrances to treatment seeking and adherence to treatment for CVD
conditions. Lack of medication in public health facilities was considered to be the single
most important barrier to adherence to treatment next to lack of family support among

older patients.

Conclusion: Interventions to prevent and manage CVD in low resource and urban poor
settings should consider perceptions and understanding of risk factors for CVD, and
the interrelationships among them while accounting for cultural and contextual issues
e.g. stigma and disregard for conventional medicine. Programs should be informed by
locally-generated evidence on awareness and opportunities for CVD care, coupled with
effective risk communication through health care providers. Screening for and treatment
of CVD must address perceptions such as prohibitive cost of healthcare. Finally, social
determinants of disease and health, mainly poverty and illiteracy, which are implicated

in addressing CVD in low-resource settings, should be addressed.

Key words: Cardiovascular disease, risk factors, perception, understanding, treatment

adherence, urbanization.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

. The study employed focus group discussions to explore general community-level
knowledge and understanding of and perceptions towards cardiovascular diseases

and risk factors

. Quality of data and focus of the research was ensured by the discussions being

moderated by researchers trained in qualitative research.

. Explanations, clarifications and examples were offered to study participants to
enhance their understanding of the cardiovascular diseases in question (stroke and
heart attack), and the risk factors being explored (obesity, diabetes, hypertension,

smoking and excessive alcohol consumption).

. Despite our best effort to explain and clarify to the study respondents CVD conditions
and risk factors being investigated, their understanding seems to have been unclear

in some instances.

. Although the study was carried out among the slum residents of Nairobi, we expect
the findings to apply to the general population in Kenya and to be used to inform

programming for CVD prevention in the country.

BACKGROUND

Cardiovascular diseases (CVD) which include stroke and ischemic heart diseases caused
31.7% of all deaths globally in 2016, accounting for 50% of deaths from non-communicable
diseases [1-3]. Low- and middle-income countries (LMICs) account for more than 80 percent
of CVD deaths [3]. In 2013, sub-Saharan Africa (SSA) reported nearly one million deaths,
translating to 5.5% of global CVD deaths, [4] and the number is expected to increase due to

population growth, ageing and epidemiologic changes being experienced in the region [4, 5].

Poor understanding and knowledge of the potential risks for developing CVD exists in
SSA [6]. In addition, many individuals in the region lack knowledge regarding risk factors
for CVD [7, 8]. Beyond the widely known behavioral/modifiable and physiological risk

factors for CVD, psychosocial stressors that cause anger, anxiety and depression, especially
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among the materially-deprived populations in SSA have been proposed as an emerging and

important risk factor for CVD [6, 9, 10].

The poor sections of the populations living in rampant poverty in SSA are also faced
with high illiteracy levels. Growing and unplanned urbanization in SSA has resulted in
poor quality of urban housing, sanitation issues, and limited access to efficient health
care systems. These key issues have been identified as psychosocial stressors that can
trigger the deterioration of health and well-being of people, and have been linked to the
development of CVD [11, 12]. Existing evidence also shows thatin LMICs, urban populations
are disproportionately affected by the CVD burden compared to the rural populations
[13, 14].

Anindividual’s perception towards CVD risk is key in influencing action towards prevention
of and adherence to treatment [15]. Existing models of health behavior propose that
individuals who perceive themselves to be at a higher risk of developing a disease, may take
action and institute risk mitigation and consequently lower their chances of developing
the disease when perceived severity, susceptibility, and benefits for taking such steps are
high [15-18].

In this study conducted among the residents of Nairobi slums, where more than half of
the urban dwellers of the city live, we investigated the understanding of and perceptions
towards CVD and their risk factors, and how the understanding and perception affected
actions taken by individuals to prevent CVD, and in seeking care and adhering to treatment.
These findings offer insights into existing perceptions regarding CVD and its risk factors,
as well as what influences these perceptions. Evidence could inform strategies for and

enhance the effectiveness of CVD prevention and treatment programs.

METHODS

Study site and sampling

The qualitative study was conducted in Korogocho and Viwandani, two urban slums in
Nairobi Kenya. The sites are characterized by rampant poverty, congestion, poor housing,
lack of basic social and health infrastructure and services, poor water and sanitation
amenities, widespread insecurity and violence, and high unemployment rates [19].

Participants for the focus group discussions (FGDs) were purposively sampled from the
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general ‘healthy’ population, among individuals aged 20 years and older, and living in
the study community. Research assistants approached individuals in their households
and invited them to participate in the study. FGDs composed of between six and eight
participants who were not diagnosed with or on treatment for diabetes, high blood
cholesterol and hypertension, or had suffered stroke, heart attack or heart disease and

heart failure in the past. A total of 65 participants (41 female) were involved in the study.

Study design

This phenomenological qualitative study aimed to explore the knowledge and
understanding, as well as the experiences of the urban slum community with CVD
conditions, their risk factors and how this knowledge and understanding influenced their

care-seeking and treatment behaviors.

Data collection, management and analysis

Data was collected in April 2017. Trained research assistants identified eligible participants
and invited them to participate in the study. The FGDs were moderated by the lead
researcher who is experienced in qualitative research methodology. During the interviews,
the researcher explained to the participants the cardiovascular disease conditions and
their risk factors being discussed. Cardiovascular diseases were defined as disorders of
the heart and blood vessels that included heart disease (angina), heart attack and heart
failure, and stroke. Risk factors were listed as hypertension and raised blood pressure,
diabetes and raised blood sugar, overweight and obesity, physical inactivity, smoking and
harmful/excessive alcohol consumption. Perceptions comprised opinions on CVD and
the risk factors, as well as what influenced these opinions, and the understanding and

interpretation of individuals considered to be at risk.

Interviews were conducted in Kiswahili, alanguage widely spoken and understood by the
population. A semi-structured guide (Appendix 1) was used, interviews were tape-recorded
and transcribed verbatim, and translated into English by two professional transcribers

familiar with the objectives of the study.

Coding was done using NVivo 10 (QSR International Pty Ltd). The coding scheme was
developed from the interview guides and from a first reading of the transcripts. Thematic
analysis was carried out while paying attention to emerging themes and to contradictions
and diversity of views. Triangulation utilized field and debrief notes taken during the

conduct of the interviews.
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Ethical considerations

The study protocol was approved by the Scientific and Ethics Review Unit of the Kenya
Medical Research Institute (Ref SERU/CPHR/0003/3430). Interviews were conducted in a
private and convenient location in the community. Participants were informed of potential
benefits and risks of their involvement in the study in a language that they understood.
Research assistants were trained on the objectives of the study, and the emphasis on
protecting research participants during and after the study. Prior to inclusion in the study,

written consent was obtained from each of the study participants.

Patient and public involvement

The objectives and the design of the study were informed by previous findings from
research in the community that showed that despite there being opportunities for free
and subsidized treatment for CVD and their risk factors, the response of the public was

poor to the extent that those who signed up in the program dropped off soon after.

FINDINGS

The demographic characteristics of the study respondents are shown in Table 1. Nine
focus group discussions involved 65 participants, aged between 20 and 65 years, mean
age 45 years, and 63% female. The main themes emerging from the focus group discussions
were related to (i) Knowledge, understanding and awareness regarding CVD and CVD risk
factors; (ii) Understanding of and perception towards risk factors for CVD; and (iii) Barriers

to screening, care-seeking, and adherence to treatment for CVD.

During the interviews, the researcher explained to the participants the conditions being
discussed. Cardiovascular diseases were defined as disorders of the heart and blood vessels
namely heart disease (angina), heart attack and heart failure, and stroke. Risk factors
were listed as hypertension and raised blood pressure, diabetes and raised blood sugar,
overweight and obesity, physical inactivity, smoking and harmful alcohol consumption.
Perceptions comprised opinions on CVD and the risk factors and what influenced these

opinions, and understanding and interpretation of individuals at risk.
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Table 1: Characteristics of focus group discussions study participants (N=65)

Participant characteristics Korogocho Viwandani
(N=30) (N=35)
Number of focus group discussions 4 5
Age (SD) 42.4 (9.46) 46.6 (8.86)
Sex
Female 23 18
Male 7 17
Education
No schooling/ below primary school educa- 12 1
tion
Primary 10 16
Secondary 8 16
Post-secondary/Tertiary 0 2
Marital status
Single/not married 2 5
Married 24 26
Divorced/separated 4 4
Employment/occupation
Unemployed 12 13
Casual worker 7 3
Formally employed 1 3
Self-employed 10 16
Religion
Christian 26 30
Muslim 4 5

Knowledge, understanding and awareness regarding CVD and the risk
factors

Generally, among the residents of Nairobi slums, there was poor knowledge of CVD
conditions, and understanding of the risk factors involved. A small number of respondents
reported that some of their family members discovered ‘only by chance’ that they suffered
from conditions such as diabetes and hypertension, which would mostly happen when they
experienced stroke and heart attacks and were hospitalized. In most instances, it was too

late to treat the conditions.
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R: Not many people are aware of these diseases ... not many people know about the diseases ......
and you know they normally find out when they are sick, maybe when they have a cold and they
go to the hospital. When they undergo the tests the doctor may ask them whether they suffer
from [blood|] pressure and they may say no. Some of them don’t even know about the symptoms.

So there are very few people who know about these diseases. Participant, FGD #02, Site_1.

The magnitude of the CVD burden in the community was not obvious among many of
the study respondents, because in their own opinion, ‘these conditions were discrete and
considered private’. Many respondents however were of the opinion that hypertension,
a known risk factor for CVD, when compared to, say diabetes, was more common in the

community, especially amongst women.

R4: Like blood pressure is very much widespread. There is a period when we were being
screened for it, most women who went for that screening were found to be having high

blood pressure. FGD #05, Site_1.

There was some knowledge among the respondents regarding the relationship and co-
existence of CVD risk factors in individuals, as well as the relationships between risk
factors and CVD outcomes. For instance, obesity was commonly linked with diabetes and
hypertension, conditions which were said to consequently lead to heart attacks as shown

in the quotes below.

R5: 1 think...that (over)weight, isn’t it just fat? Now the fats get into the veins, and bring
about the risk of blood not flowing through the body and that causes hypertension.
Participant, FGD #01, Site_2.

R: You can see that person who has obesity ... he can easily develop (high blood) pressure,
he can easily develop diabetes ... he can easily develop heart attack because it is like they

follow each other, they move together. Participant, FGD #04 Site_2.

Risk for CVD was an abstract concept to a majority of the respondents involved in our study.
Most respondents could not readily identify individuals that were likely to suffer from CVD,
or relate common risk factors like smoking and alcohol consumption with increased risk of
developing heart attack and/or stroke. However, ‘anyone-all members of the community’

were considered at risk of developing CVD. This opinion was based on observed trends
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in the community where ‘even younger people as well as children’ were diagnosed with

diabetes and hypertension.

According to a few of the study respondents, independent of their age, individuals who
harbored worry and suffered stress were more likely to develop CVD. Women were

especially singled out as those likely to develop CVD resulting from stress and worry.

R4: Because if you look at the causes of this disease, and more so stress, ...... to a woman,
when a child is sent away from school for lack of school fees, that will be a challenge to
her. When we [her family] miss supper, it is just a challenge to the woman. The man will
not see that as a problem, and even when this man comes back home drunk, still it will
be a problem to her. That is why the women have higher risks of developing the sickness

(high blood pressure) than men. Participant, FGD #01, Site_1.

CVD conditions could also be inherited or passed down generations, and according to one

respondent, in certain cases were considered a ‘curse’.

R2: For a disease like diabetes ... I don’t think one can avoid it because [some of these
diseases are] inherited from the parents. It is in the family. It is like a chain in the family.
Some of these [diseases] you cannot avoid. So for me I think it is only God who can help

someone [suffering these diseases]. Participant, FGD #03, Site_2.

R: So you just wonder, if the children are getting these diseases then this must be as a
result of a curse ... because if even a child in class eight can be diabetic ... so some believe

that the Lord is just angry with us. Participant, FGD #04, Site_1.

A female respondent thought that hormonal contraceptives may cause women to gain

weight, become obese and consequently develop high blood pressure.

R6: Family planning [contraceptives] bring these problems because when you go there [to
a health facility], the first thing they have to check is your weight and [blood] pressure. |
wonder if they do that to check if they [contraceptives] have given you pressure or what.

Let’s just say they may cause these diseases. Participant, FGD #01, Site_1.
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Understanding of and perception towards risk factors for CVD

Poverty and stress as the underlying risk factors for CVD

The study respondents almost unanimously agreed that widespread poverty in their
community was the major reason they had health challenges and that poverty was an
impediment to them seeking prevention and treatment services for CVD. The thinking
here was that poverty bred stress as a result of everyday worry, insecurities, and lack
of livelihood opportunities to address family and personal needs. Family conflicts were
also more likely to arise, more often, in poor households. Stressed individuals were likely

to suffer from diabetes, a condition that was said to also cause stroke and heart attacks.

R6: For me what I know is that when you have stress......it is like when you think too much
then the sugar levels also rise in your body. And they continue rising ... so stress in my

opinion also contributes to these diseases. Participant, FGD #04, Site_1.

Study participants held the opinion that urban slum dwellers were predisposed to indoor
and outdoor environmental pollution through their use of low quality fuels like kerosene
and wood charcoal for cooking, as well as from gaseous emissions and effluents from
industries surrounding their homes. An opinion that was supported by majority of the
participants was that the food items and commodities consumed in their community
contained harmful toxins and chemicals that could cause CVD because they were grown
along polluted river banks. The ‘bad food’ was blamed for the rise in the burden of CVD,
especially among the younger population which was not known to suffer CVD in the years

gone by.

Factors that cause cardiovascular diseases

One theme that we explored in this study was the link between the conventional risk
factors for CVD: behavioral risk factors like smoking, [harmful] alcohol consumption,
physical inactivity and unhealthy diet, with physiological risk factors that include obesity,

hypertension and diabetes, and with the CVD outcomes stroke and heart attacks.

Unhealthy diet, salt and sugar

Foods rich in fat were said to lead to ‘blockage of blood vessels’, consequently leading to
stroke and heart attacks. Despite this understanding, participants argued that avoiding fat
when cooking was a difficult proposition, because women whose role was to prepare food

for the family were under pressure to satisfy the tastes of their family members, especially
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that of their husbands. Using ‘enough cooking fat’ was one such negative practice that was

difficult to stop. Two female respondents noted:

“You know ifyou do not use oil on [cooking] vegetables, it (food) will just taste like it has
been boiled; but if you use a lot of oil, it will taste like you have fried it” and “some (family
members) will ask you, ‘is this house a hospital where we eat food that is not fried?’”
Participants #02 & #05, FGD #01, Site_1.

Although sugary drinks were mentioned as a cause for CVD, according to respondents that
were involved in heavy lifting and energy-sapping manual work it was still okay to consume
alot of sugar (sometimes up to five teaspoons in a cup of tea) because of their high energy
requirements, and because they would ‘sweat a lot’ and thus would get rid of the excess
sugar in the process. The understanding and the requirement to consume healthy diets in
order to prevent against CVD was met with a big challenge to the community. Majority of
the respondents noted that their access to healthy food was constrained by the inability

of the community members to afford them.

R2: When I talk of types [of food], | mean that human body needs a lot of elements even
from the fruits, and so we don’t eat different healthy foods not because we like it that
way but [because] it is due to financial constraints. Sometimes you may want to eat the
right food but because you cannot afford it, you will have to take what your money can
buy. FGD #03 Site_2.

On the flipside however, respondents pointed out families that were considered ‘well off’,
and had the opportunity to eat ‘good food’ e.g. meat, but were generally physical inactive.
Members of such families were perceived to be more likely to be obese, with an enhanced

chance of developing hypertension and suffering heart attacks.

Smoking and harmful consumption of alcohol
Very few individuals among the respondents possessed the awareness or understanding on

how harmful and/or excessive alcohol consumption and tobacco smoking could lead to CVD.

R2: On that point [on how excessive alcohol can cause CVD] I am not very sure but |
normally hear that when you have high blood pressure you should not use alcohol at
all because even the alcohol makes the blood pressure to rise very fast and very high.
Participant, FGD#04, Site_2.
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Tobacco smoking and alcohol consumption were said to be closely associated, with
individuals that consumed alcohol being more likely to smoke. The urban slum environment
was awash with illicit brews that contained harmful chemicals that could cause CVD, and
in many cases, also lead to death. Alcohol consumption was also linked to stress, an issue
that we earlier alluded to as a cause for CVD. There was a perception among the study
participants that among the married, female partners were stressed by conflicts brought
about by their alcoholic/drunk partners, and from the fear that their partners would engage
in reckless sexual behaviors when drunk, which may lead them to contracting infections

and transmitting to them.

Physical inactivity

An opinion held by most of participants was that the residents of urban slums had
increasingly become less and less physically active. The new and cheap forms of
transportation, including the commonly used boda boda (motorcycle taxi) mean that
people ride even for distances they would have walked. Another issue linked to community
members practicing insufficient physical activity was the widespread crime and insecurity
which has made safe spaces for children and adults to play to shrink. Insecurity was also
blamed for decreased episodes of walking, and engagement in other forms of physical

activity. As seen below:

...... previously, there was a field, we used to play [there at the Chief’s camp]. But these
days, it (the field) is no longer there”. Participant, FGD #01, Site_1.

Overweight and obesity

In this community, being overweight or ‘fat’ was an indication that an individual was living
a ‘good and stress-free life’. Some respondents also mentioned that there were individuals
who were born with a ‘fat gene’ and would therefore get fat whether or not they ate fatty
or unhealthy food. Respondents linked overweight and obesity to high blood pressure, and
subsequently to stroke and heart attacks, with some holding the perception that obesity
affected women more than men in the community. A female respondent noted that obesity
came about because women who use a lot of fat for cooking also ate oily and unhealthy

food more than men.
R: When it comes to eating chips (fried potatoes), it is the women who mostly eat the

chips. If you ask a man the last time he took chips.... he may tell you about a long time

ago. But when you find these things that are normally deep fried using these fats ... it is
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us women that normally feed on these things ... so you find that these are the things [fatty
food causing obesity] that are causing [blood] pressure. Participant, FGD #04, Site_1.

Barriers to screening, care-seeking and adherence to treatment for car-
diovascular diseases

Individual and community level barriers

There was a widely held opinion that the cost of treatment for any illness, let alone for
CVD was prohibitive and therefore members of the community could not afford. Cost of
healthcare was singled out as one of the greatest barrier to care-seeking and adherence
to treatment for CVD, and specifically for diabetes and hypertension. Consultation fees
charged at private health facilities were considered ‘hefty’, and the cost of purchasing
medication from private pharmacies due to their unavailability at the public health facilities
was also high. For diabetic patients, the cost of ‘healthy and special’ foods required for them

to manage their condition, as well as insulin was unaffordable.

R4: Because they [patients] are buying medicine [insulin] and also buying [healthy] food

because they have to really be careful with their diets.

R5: When you meet them and begin telling them they should eat this and that [healthy
food], they [respond] that for them to do that they have to plan their pockets well. FGD
#01, Site_1.

A small number of respondents felt that most urban slum residents did not even seek care
in the first place because they despaired just from the thought of discovering that they
suffered CVD, yet they felt poor, helpless and could do nothing to manage their condition.
Participants talked of conditions such as diabetes and hypertension, as well as stroke
and heart attacks being untreatable by conventional medicine, and did not therefore see
the need to seek treatment. Such a misconception, especially with respect to treatment
of hypertension and diabetes, made some members of the community to hesitate to seek
treatment for their conditions from health facilities, and instead chose to seek care from

traditional healers and herbalists.

Respondents also recognized lack of knowledge about CVD and the attendant risk
factors, together with misinformation on what causes these conditions and how they can
be mitigated as additional barrier to care-seeking. In one instance and a clear case of

misconception, a respondent suggested that stroke could result from a mental disorder.
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“In my own opinion of which I am not sure if I am right or not.......I think stroke comes in
when you are affected mentally. Like when you encounter many difficult problems, like
the death of a child then this begins to disturb you [mentally] and you end up with stroke”.
Participant FGD #01, Site_1.

It was not clear to some respondents how behaviors like excessive/harmful alcohol
consumption and smoking were related to CVD. One can speculate that this would be the
reason why, as reported by the respondents, many community members failed to take
action to prevent themselves from CVD, by getting screening and treatment for conditions
they could have. Participants suggested that there was an urgent need to sensitize the
urban poor on the mechanisms through which behavioral (and other) risk factors may
lead to CVD, while suggesting pragmatic and inexpensive strategies for the community
to prevent and protect themselves from developing CVD. One such suggestion proposed
that sensitization on the dangers of the use of unhealthy fat in cooking target entire family

members, including the men.

R5: You know we are women. If our husbands are not also sensitized and made aware of
the risks associated with it [unhealthy fat in cooking], he will think [ am cooking just the
way I want, and he will not know the dangers which come with the fats. He will say that
is something I learnt on my own and he will insist that I just cook the way it should be

done [with fats] in the house. Participant, FGD #01 Site_1.

Relatively younger people were said to be dismissive of any suggestions that they could
suffer from CVD, despite earlier statements indicating the understanding that anyone,
regardless of their age or sex, could suffer from CVD. A respondent mentioned that the
youth felt that the information to screen for CVD was better targeted to the older members

of the society.

R3: People (in the community) have not really understood what these diseases are all
about ... you just normally hear ... someone had a heart attack and he died ... he just woke
up feeling very well but he just collapsed and died. So people have not understood it ... how
it affects a person ... they only know when the person dies. Participant FGD #04 Site_1.

One issue that was said to be was a major barrier to care-seeking and management of CVD

and specific to the elderly was the lack of family support. This situation mostly affected

elderly individuals living on their own or away from their families, who struggled with
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activities such as visiting health facilities for treatment and lacked effective guidance on

and when taking medication.

R2: There are many challenges you may go to the hospital and sometimes it’s a
grandmother or grandfather, they will not know how to take drugs, how many to take
in the evening, at noon or in the morning. So they have to have someone to help them.
Participant FGD #02, Site_2.

Non-dominant themes that emerged from this research included the mention of perceived
stigma towards conditions such as stroke, as they were believed to a result of curses
or evil. For instance, some respondents talked of individuals suffering stroke in their
community being discouraged from discussing their conditions in public, and in some cases
patients being locked away from the public’s sight by their caregivers to avoid bringing
an embarrassment to their families. The result therefore was that patients were afraid to

reveal their conditions to family and friends.

Excessive alcohol consumption and substance use was said to contribute to low levels
of screening for CVD risk factors among a section of the community. Excessive alcohol
consumers and illicit drug users were less likely to get screened or tested for CVD, a

situation that meant very few of them were aware of the conditions.

R6: Again alcohol is not very good, because you say that you are not sick but when you go
to take alcohol and you have not been tested, it will affect your health because maybe you

have the disease but you have not been tested. Participant FGD #05, Site_1.

Healthcare system barriers

Respondents identified healthcare system barriers that affected their access to screening,
care-seeking and treatment for CVD. These barriers included the lack of enough healthcare
facilities in and around the community where residents could seek care and information
regarding CVD. Although few health facilities were present, they were privately run, and
there was a perception by the community that they were costly and unaffordable. The issue
of unaffordable and costly health care can be linked to poverty which was tagged as the

biggest driver of and cause for the risk factors.

The community lacks access to specialist clinics for CVD. In addition, there is overcrowding

at the few public health facilities, a situation that adds to the inaccessibility to services,
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especially for hypertension and diabetes patients. The unavailability of drugs following
diagnosis also means that patients are required to purchase drugs at private pharmacies at
high prices. Few respondents alluded to the poor attitude of health care providers, and lack

of empathy patients whenever patients visited their facilities as a barrier to care-seeking.

Addressing barriers to screening, care seeking, and treatment for car-
diovascular diseases

We sought to explore suggestions on how CVD can be prevented, and strategies to enhance
care-seeking, and access to and effectiveness of care for CVD in the community. Many
respondents agreed that addressing poverty, ignorance and high levels of illiteracy in the
community was key and the first place to begin. These three issues were considered the
main drivers of stress and worry, and were linked to the factors that caused CVD in the

community.

Individuals would minimize stress, by avoiding thinking too much or worrying themselves
too much, and if they also limited their exposure to pollution, chemicals and toxins air by
living in clean houses, using clean toilets and avoiding bad food sold in the community.
Physical activity was recognized a strategy to prevent CVD, and was especially an advice
directed at individuals considered obese or ‘too fat’ (from living comfortable lives). The
main benefit ascribed to engaging in physical activity was the reduction in the amount of
fatin blood, leading to unclogging of blood vessels and reduction in the risk of developing
high blood pressure. Physical activity was also said to help in easing the mind and to reduce
stress, while respondents that engaged in vigorous activities said the resulting sweating

helped ‘remove’ harmful toxins ingested through poor quality food from the body.

R2: Instead of just sitting in the house and getting stressed up, one should get out and look
for something to do. Through this one is kept busy outdoors, and so they don’t get stressed up.
Participant FGD #03, Site_2.

One key suggestion by a section of the respondents regarding an effective program to
enhance prevention of CVD was with respect to raising awareness in the community on the
main CVD conditions, the common risk factors and how individuals could avoid/prevent
them. For efficiency and a wide reach, health promotion campaigns should be led by health
care workers ‘in their element, and dressed up in white coats’ and employ public events
and forums where majority of the community members were likely to be found. Yet other

respondents favored door-to-door screening, suggesting that this method ‘preserved the
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dignity of the would-be patients’ as opposed to when screening was done in public or at
the health facilities. Door-to-door screening has the benefit of reducing the propagation
of stigma tied to conditions such as stroke in this community as we saw earlier, and which

was identified as a barrier to care-seeking among patients.

R2: The question is if they can go door to door because it’s only his family members who know
he has this disease so if they go door to door they can know the problem that these people are
facing. Participant, FGD #02, Site_2.

Another favored strategy by a section of the participants was the short messaging service
(SMS) and the use of social media platforms to disseminate messages on the risk for CVD,
to inform on available opportunities to screen and advice on where care and treatment
could be sought. Respondents highlighted how the use of community health volunteers
(CHVs) has worked well for them in other programs to pass information and in providing
services. The participants suggested CHVs can also be used to conduct screening for CVD
in the community. Screening for CVD can happen in the households, and by so doing, would
ensure the identities and dignity of the individuals diagnosed with CVD are protected.
The other advantage of using CHVs was that they live in the community, are accepted by
the locals, can communicate in a language the community members understand. Living

in the community also made it easier for the CHVs to carry out follow-up with defaulters.

R6: CHVs ... those people ... they should be educated and then be sent into the Villages to educate
the people. Participant, FGD #02, Site_1.

DISCUSSION

This study conducted among healthy adult members of an urban slum community in
Nairobi sought to explore their understanding of and perceptions towards CVD and CVD
risk factors, care-seeking and adhering to treatment. Study participants were on average 45
years, a period in life when exposure to CVD risk factors is high and the risk for developing
CVDisreal.

A key finding of this work was the identification of widespread poverty, illiteracy and

ignorance in the urban community considered to be a key contributor to the perceived

low levels of understanding and awareness of the risk factors for CVD conditions such as
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diabetes, hypertension, stroke and heart attack. For instance, majority of the respondents
did not see the association between smoking and excessive/harmful alcohol consumption
with CVD. We also observed that a good number of the respondents were unaware of the
link between stroke and heart attacks with smoking, excessive alcohol consumption, and
insufficient physical activity, as well as with obesity, diabetes and hypertension. It was also
apparent that most of our study respondents could neither see how the coexistence and
interrelationships among the said risk factors could lead to CVD outcomes, nor the pathways
and mechanisms involved. Respondents believed that with respect to the environment in
which they lived, toxins from contaminated foodstuff and from illicit alcohol, and the effect
of indoor and outdoor pollutants contributed to the risk for hypertension, diabetes, stroke

and heart attacks, and consequently to death.

Individuals diagnosed with diabetes and hypertension in this community on many occasions
noted their condition at a late stage impacting negatively on available management options.
Respondents recounted that members of their community diagnosed with stroke chose
to suffer in silence due to the perceived stigma directed at the conditions because of their
association with curses and evil deeds, and abstained from speaking about their conditions

in public, which would embarrass their families.

Respondents also referred to the widespread insecurity and crime posing a detrimental
effect on recreational physical activities, as public spaces were considered to be unsafe

for walking and playing.

Poor diet was caused by lack of access to healthy foods, which compromised the nutrition
and health of the people. Urban populations are known to experience marked changes in
dietary patterns following the adoption of unhealthy diets common in their environments
[20], practice little physical activity, and display increased smoking and harmful alcohol
consumption rates, all of which are key risk factors for CVD [20-22]. The respondents also
mentioned that in their community emotional stress was a cause for CVD conditions, mostly
hypertension and heart attacks. There exists a perception that the slum environment in
which they live predisposed them to psychosocial stressors and constant worry that
enhanced their risk of developing strokes and heart attacks. Elsewhere, chronic stress
resulting from everyday challenges from family and work has been shown to contribute to
worsening health behaviors, and in promoting behavioral risk factors for CVD like smoking

and physical inactivity [23]. The INTERHEART study conducted in LMICs reports that
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“permanent stress” at work or at home doubled the risk of an individual developing a

myocardial infarction [24].

The perception by the urban slum residents that CVD conditions were inherited, and
that there was very little one could do to prevent these may hinder the adoption and
maintenance of preventive behaviors against disease, as has been reported previously [15].
Anotable barrier to treatment and care seeking for CVD in this community was reported to
be the lack of knowledge on where to find appropriate health care, as well as frustrations
arising from previous experiences by the members of the community with poor quality of
services received at public health facilities, lack of clinicians and unavailability of drugs
following screening, and overcrowding of patients in the few public facilities available in
the community. Similar findings have been documented elsewhere in the region [25]. Lack
of awareness by the public of CVD risk factors has been shown to be associated with lack
of national programming for NCDs elsewhere [26]. Generally, in SSA, structural and health
system level barriers such as lack of sufficient health facilities, widespread poverty and the
inability to raise money to afford treatment, are the main reasons for lack of prevention,

surveillance and treatment efforts for conditions such as CVD [27].

The practice of lifestyle and behavior modification to prevent CVD, like the adoption of a
healthy diet was affected by the cost of so-called ‘healthy foods’ in the urban slum settings
described to be higher compared to cheaply and readily available less healthy options.

There was a perception that some CVD risk factors were gendered. Some respondents
insisted that obesity affected more women than men in their community because the latter
practiced less physically activity that included sports, walking and manual labor. Smoking
and [excessive] alcohol consumption was however ascribed to men. These perceptions point
to the need for the redesign of health promotion and awareness campaigns by taking into
consideration locally held perceptions. There is also a need to address the misconceptions
by the different sections of the community on who they consider most-at-risk of CVD in
order to influence the actions taken to prevent, and enhance care-seeking and adherence
to treatment for CVD. Similar findings were reported in a recent systematic review [27],
and from other studies conducted in the same population [14, 28]. A study reported that
many communities in SSA perceive a larger body size as ‘a sign of affluence and good living’,
highly desirable and respectful [29]. For instance, obese men in Cameroon were considered
to live a ‘good life’ [30]. We found similar results in this study, where positive terms like

‘mdost’, loosely translated as ‘big man’, indicating well-to-do, were used to refer to men with
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bigger bodies. Previous evidence also suggests that individuals from low socioeconomic
groups were more likely to engage in harmful alcohol consumption and tobacco use, and
to consume less fruit and vegetables [31, 32]. In SSA, socioeconomic stressors, including
poverty and urbanization, have been linked to the rise of mortality and morbidity from
CVD [7,8, 33, 34].

We acknowledge that the understanding of the study respondents regarding the CVD
conditions being investigated, including stroke and heart attack may have been unclear
in some instances in our study, despite our best effort to clarify and explain. Despite this
limitation, we believe that the study provides important insights into how CVD risk and
risk factors are understood in a low-resource urban setting and how the understanding and
perception affects treatment-seeking and management for CVD in the community. Urban
lifestyles that include sedentary behavior, practice of insufficient physical activity, together
with the consumption of energy-dense, salty and sugary foods and drinks are increasingly

diffusing to and being adopted by the rural populations in Kenya.

These findings offer useful information to policy makers and program implementers in
their design of programs to enhance awareness on CVD risk and risk factors, and insights
into how to deliver effective CVD prevention and care in low-resourced communities, for
both urban and rural populations. Specifically, the findings bring to the fore the need to
take into account perceptions on and understanding of risk factors for CVD within the
cultural context issues e.g. how stigma for stroke is a barrier to care seeking and how a
perception that conventional medicine is unable to treat certain CVD conditions make
individuals seek help from traditional healers and herbalists. It therefore follows that
effective health promotion should tap into locally generated knowledge and perspectives
derived from those directly affected by these conditions. Programs for CVD prevention
and treatment for low-resourced settings should aim to address the social determinants
of health and disease in the form of poverty, illiteracy and ignorance. This can be done by
creating awareness on CVD and its risk factors, and risk communication by health care
providers, alongside deliberate efforts to improve the performance and effectiveness of

existing health care systems.
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APPENDIX I: FOCUS GROUP DISCUSSION GUIDE

Understanding of and perceptions towards cardiovascular disease risk
and risk factors in the informal settlements of Nairobi

Introduction: Different people in our communities suffer from conditions of the heart and
of the blood vessels. Examples of these conditions include heart diseases characterized by
sharp pain of left side of the chest where the heart is located while carrying out heavy tasks,
and heart attacks which are usually abrupt and fatal, and sometime leading to death, and
stroke which are accidents in the brain caused by blockage of blood flow or rupturing of the
blood vessels, and which leads to paralysis and loss of feeling to one side of the body, and
may also lead to death. These conditions happen mostly to people suffering from diabetes
and high blood pressure/hypertension. We would like to discuss your understanding of
and experience with these conditions, in order to understand their causes and how they
can be prevented. We will seek your views on challenges the community faces in preventing

these diseases and what can be done to improve the situation.

Icebreaker

How widespread are these conditions in your community?

1.  Which lifestyles and behaviors can cause someone to get the conditions discussed
above?
Probe: for each lifestyle and behavior which condition it causes
Probe: the mechanism through which the condition(s) is/are caused
Probe: which community members/section (men, women, children, old, industry

workers etc.) are more likely affected. Why?

2. Apart from the lifestyle choices and behaviors, are there other factors that can
cause an individual to be at risk of acquiring the conditions/diseases described
above?

Probe: for each factor which condition it causes
Probe: the mechanism through which the condition(s) is/are caused
Probe: which community members/section (men, women, children, old, industry

workers etc.) are more likely affected. Why?
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3. How are the lifestyle and behaviors, and the other mentioned factors interrelated?

Probe: which factor enhances the risk from the other?

4.  How do you think the conditions described above can be avoided, prevented?
Probe on what can be done (actions) to prevent someone from acquiring any of the
conditions described above?

5. What do you think the community members know about these conditions?

6. What do you think the community members know about how to prevent the

conditions?

7. What care/interventions are available in the community for the conditions discussed?

Probe for care/treatment for specific conditions

8. What makes it difficult to access and utilize care/treatment for the conditions

described above?

9. What can be done to raise awareness of such diseases/conditions in the community?
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ABSTRACT

Background: Cardiovascular diseases (CVD) cause 18 million deaths annually. Low- and
middle-income countries (LMICs) account for 80% of the CVD burden and it is the region
where the burden is expected to grow in the coming decades. Inadequate screening for
individuals at high risk for CVD is rampant. A number of multivariable scores are available
for use in screening for and identifying individuals at high risk for CVD in primary care

settings but few have been validated/recalibrated for use in SSA.

Methods: The 2013 and 2018 Pooled Cohort Equations (PCE) and Framingham risk scores
for 10-year CVD risk were calculated for 1960 men and women aged 40 years and older
from the AWI-Gen (Africa, Wits-INDEPTH Partnership for GENomic studies) study 2015.
Participants were classified as low, moderate or high CVD risk, corresponding to <10%,
10-20% and >20% respectively. Agreement between the risk algorithms was assessed

using kappa and correlation coefficients.

Results: High CVD risk (>20% probability of developing CVD in 10 years) was 10.3% in PCE
2013, 0.4% in PCE 2018, 2.9% in Framingham and 3.6% in Framingham non-laboratory
scores. Conversely, low CVD risk category (<10% probability of developing CVD in 10 years)
was 62.2% in PCE 2013 and 95.6% in PCE 2018, 84.0% and 80.1% in Framingham and
Framingham non-laboratory scores, respectively. A moderate agreement existed between
the Framingham functions (kappa = 0.64, 95% CI 0.59 - 0.68, correlation, r =0.711). There
was no agreement between the PCE 2013 and 2018 functions (kappa = 0.05, 95% CI 0.04
-0.06).

Conclusions: Newer cohort-based data is required to validate and recalibrate existing

functions for development of appropriate CVD scores for use in SSA.

Key words: Risk, risk assessment, risk communication, Framingham, pooled cohort

equations, Kenya
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INTRODUCTION

Cardiovascular diseases (CVD) account for 17.9 million deaths annually, equivalent to 31%
of all deaths globally [1, 2]. About 75% of these deaths, 85% of which are caused by heart
attacks and stroke, occur in low- and middle-income countries (LMICs) [1]. Sub-Saharan
Africa (SSA) contributes about 5.5% of global CVD deaths, the proportion estimated to
double by 2030 [3]. Known risk factors for CVD include high systolic blood pressure,
smoking, high fasting plasma glucose, high body-mass index, and particulate matter

pollution [4].

The poor suffer a disproportionately higher burden of cardiovascular diseases. They
are also affected by significant disparities in accessing health care and services [5].
In populations underserved by health care services, CVD risk is often perceived
inappropriately: individuals display optimistic bias in their self-assessment for CVD risk
(when individuals think that they are less likely to develop CVD when compared with
others) [6, 7]. Optimistic bias in individual risk assessment could be as result of the
widespread low levels of awareness of CVD and risk factors, itself a result of the existing
higher rates of illiteracy and widespread levels of social deprivation. Risk misperception
results in late diagnosis and detection of CVD, leading to higher rates of premature deaths:

deaths occurring among individuals aged below 70 years.

Assessing absolute cardiovascular risk is a proven clinically sound guide to prevent
and promote adherence to treatment strategies for CVD [8, 9]. It is a useful tool in risk
communication for primary prevention [10]. By calculating a patient’s absolute risk for CVD,
a health care provider can identify individuals at increased risk for CVD and recommend
mitigation strategies [11-13]. Absolute risk assessments and communication to the affected
individuals have been used in raising CVD awareness, and in motivating adherence to

lifestyle modifications and/or treatment in the developed world [14].

A number of multivariable CVD risk assessment algorithms (risk scores) that incorporate
known and novel risk factors for CVD have been developed and are in use globally [15-
23]. Majority of these risk scores were however developed in predominantly Caucasian
populations, and may not be applicable to other populations, especially African. For
instance, an earlier analysis reported that the Framingham-based scores had poor
calibration when applied to certain ethnic groups and socioeconomically deprived

populations in underestimating risk [24].
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Few of the CVD risk scores are modified for use in screening populations in SSA. The current
study assesses the performance of the newly released 2018 Pooled Cohort Equations (PCE)
risk score for atherosclerotic cardiovascular diseases (ASCVD) as compared to the original
(2013) PCE and the Framingham risk scores (laboratory- and non-laboratory based) for
CVD risk stratification in an urban low resource population. We aimed to assess the level
of agreement between and among the functions, and their transportability and potential

application in CVD risk assessment in under-resourced settings.

Data sources

We used data collected in 2015 from the AWI-Gen (Africa, Wits-INDEPTH Partnership for
GENomic studies) study in the Nairobi Urban Health and Demographic Surveillance System
(NUHDSS). The study involved 2003 participants (922 (46.03%) male) aged between 35
and 67 years old. (The AWI-Gen study investigates the genetic, genomic and environmental
risk factors associated with obesity and CVD in African populations [25]. The study is
concurrently conducted in four other demographic surveillance sites in Western (Burkina
Faso and Ghana), Eastern (Kenya) and Southern Africa (South Africa) rural and urban
populations. For the current analysis forty-three individuals with incomplete records were
excluded from this analysis. The number included one individual diagnosed with stroke
and 42 individuals with missing values on the key variables useful for the current analysis
(i.e. blood glucose, blood cholesterol and blood pressure values, diagnosis and treatment

for diabetes and hypertension and height and weight values).

DEFINITIONS

Pooled cohort equations

Pooled cohort equations were developed in the United States for CVD risk assessment and
to address concerns with existing risk scores for being non-representative or developed
from older cohorts, of limited ethnic diversity, and accommodating narrowly defined
endpoints (usually coronary heart disease). The 2013 PCE were developed to estimate first
hard atherosclerotic cardiovascular disease (ASCVD) events for endpoints that included

CHD death, nonfatal myocardial infarction, and fatal or nonfatal stroke [26].
Race- and sex-specific PCE were recommended for use in non-Hispanic African Americans

and non-Hispanic whites, 40 to 79 years of age. The 2013 PCE have been criticized for

overestimating risk by between 20% and 150% across risk groups and in different
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populations [27]. Overestimation of risk was particularly a problem with the black race
[28]. The 2018 PCE were developed to address this criticism. To derive the revised PCE
function the same set of factors like the 2013 PCE (shown in Table 1) was used applying
newer data and novel statistical methodology. Updating these equations is said to have
improved accuracy among the race and sex subgroups and reduced the number of persons

considered to be at high risk [28].

Table 1: Factors and outcomes for pooled cohort equations to assess 10-year

ASCVD risk and Framingham risk functions for 10-year CHD outcomes

2013 PCE 2018 PCE Framingham Framingham
laboratory non-laboratory
score score

Predictors Age, total Age, total choles- Age, systolic Age, systolic
cholesterol, terol, HDL-cho-  blood pressure,  blood pressure,

HDL-cholesterol, lesterol, systolic anti-hyperten- anti-hyperten-

systolic blood blood pressure,  sive medication sive medication

pressure, (treat- (treated or use, current use, current

ed or untreated), untreated), dia- smoking, diabe- smokingand

diabetes, and betes, race,and  tes, HDL-choles- diabetes, body-

current smoking current smoking terol mass index
status status

Age group 40-79 40-79 30-75 30-75

Outcomes Nonfatal myo- Nonfatal myo- Coronary heart  Coronary heart
cardial infarc- cardial infarc- disease, cere- disease, cere-
tion (MI), death  tion (MI), death  brovascular, brovascular,
from coronary from coronary and peripheral and peripheral
heart disease, or heartdisease, or artery disease artery disease
fatal or nonfatal fatal or nonfatal and heartfailure and heart failure
stroke stroke

Estimates Sex-and Sex-specific Sex-specific Sex-specific

race-specific

The Framingham cardiovascular disease risk score

The Framingham cardiovascular risk score (FRS) [19, 29] is perhaps the best known and
widely used function in CVD risk assessment globally. This sex-specific risk score is used
to predict the occurrence of coronary heart disease events, as well as cerebrovascular,
and peripheral artery disease and heart failure events within 10 years of baseline risk
assessment [19]. The main criticism of the FRS (Framingham Wilson 1998), however, is

that since it was developed predominantly in a white middle-aged population, it may not
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be applicable to racially/ethnically diverse and elderly populations [24]. The function has
nevertheless been adapted, recalibrated and validated for use in many settings globally
[30, 31]. The non-laboratory Framingham risk score replaces HDL-Cholesterol with body
mass index. When checked against the laboratory-based score, it performed reasonably
well and was recommended for use in under-resourced settings where laboratory tests

may be unavailable or expensive to carry out [19].

Other measurements and definitions

Raised blood pressure was defined as systolic blood pressure (SBP) = 140 mmHg and/or
diastolic blood pressure (DBP) = 90mmHg. Hypertension was based on self-report of a
previous diagnosis by a clinician, and/or current use of antihypertensive medication. Blood
pressure (BP) was measured using an automated digital blood pressure device (OMRON™).
Using appropriate cuff sizes for each individual, three readings were taken on the left arm
from an individual in a seated position, at one minute intervals. The mean of the second

and third measurements were used for the current analysis.

Raised blood glucose was classified based on plasma glucose concentration of
>11.1 mmol/L or fasting plasma glucose of 7.0 mmol/L. A drop of blood from a finger prick
was used to test for glucose using the ACCU-CHEK™ Glucose, Cholesterol and Triglycerides
(GCT) digital meter. Diabetes was based on self-report of a previous diagnosis by a clinician
and or current use of medication. A drop of blood from a finger prick was used to test for
blood cholesterol using ACCU-CHEK™ GCT. Total blood cholesterol levels were categorized
either as ideal or high (cut-off 5.2 mmol/L). Current cigarette smoking, previous diagnosis
with stroke and/or heart attack were self-reported. Height was measured in centimeters
using SECA™ height boards while the individual stood on a flat surface. Body weight was

taken in kilograms using calibrated SECA™ weighing scales.

ANALYSIS

Pooled cohort risk equations for Africans (2013 and 2018) and the Framingham risk
scores (laboratory and non-laboratory) were applied and for each individual a risk score
for developing ASCVD and CHD within a 10-years following the baseline risk assessment
was computed. Risk was categorized into low (<10%) intermediate (10-20%) and high

(>20%) respectively.
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The agreement between any two functions was measured using a kappa-statistic, with the
scores interpreted as guided by McHugh [32]: no agreement (0 - 20); minimal agreement
(0.21 - 0.39); weak agreement (0.40 - 0.59); moderate agreement (0.60 - 0.79); strong
agreement (0.80 - 0.90); and almost perfect agreement (0.91 - 1.00). Correlation between
any two functions was assessed using Spearman’s correlation co-efficient. The Spearman
correlation coefficient, r, can take values from -1 to +1, with +1 indicating a perfect
association, 0 indicating no association an -1 indicating a perfect negative association.

The closer the r_values are closer to zero, the weaker the association.

Ethical considerations

The Awi-Gen Kenya study received ethics approval from the Ethics and Scientific Review
Committee of the African Medical Research Foundation in Kenya (Ref #P114/2014).
Individual written informed consent was sought from all participants who were informed
that their participation in the study was voluntary and they could discontinue their
participation in the study whenever they chose to. Participants diagnosed with raised

blood pressure/glucose were referred for care.

RESULTS

A total of 1960 records were included in the analysis. Men (mean age 49.19 + 6.02 years)
were slightly older than women (48.51 + 5.59 years). More men (91.0%) were in a marital
union i.e. living together, cohabiting or married compared to women (45.7%). Fewer men
(4.0%) compared to women (10.9%) possessed no formal education, while more men
(45.0%) than women (26.2%) possessed secondary school level education or higher. Still
fewer men (3.1%) compared to women (8.4%) were unemployed, while self-employment
was more prevalent among women (58.8% vs 34.1%). More women (30.9% & 32.4%)
compared to men (19.3% & 5.6%) were overweight and obese. Underweight was three times
as much common in men (11.6%) compared to women (3.8%). Tobacco use and smoking
was prevalent among men (23.7%) compared to 2.6% among women. Overall, there were
sex-differences on each key factor except on the high-density lipoprotein (HDL)-cholesterol
levels, mean diastolic blood pressure (DBP), overall raised blood pressure levels, and on the
proportion currently or previously on treatment for hypertension. Other characteristics

of the study population are summarized in Table 2.
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Table 2: Characteristics of the study population (N = 1960)

Factor Overall (N=1960) Women n=1060 Men n=900
Age (years)Mean (SD) 48.8 (5.8) 48.5 (5.6) 49.2 (6.0)
:/IO‘:;I}C(};ODI)E’SMOI (mg/ml), 167.1 (41.2) 170.4 (41.3)  163.1 (40.8)
SBP (mean mmHg), Mean (SD) 120.16 (21.0) 1179 (21.6)  122.6 (20.0)
DBP (mean mmHg), Mean (SD) 78.3 (12.7) 78.4 (13.2) 78.3(12.1)
HDL (mg/ml), Mean (SD) 489 (18.1) 48.5 (17.1) 49.3 (19.2)
Education, N (%)

No schooling 151 (07.7) 115 (10.9) 36 (4.0)
Primary school education 1126 (57.5) 667 (62.9) 459 (51.0)
Secondary school and higher 683 (34.9) 278 (26.2) 405 (45.0)
Marriage, N (%)

In Union 1303 (66.5) 484 (45.7) 819 (91.0)
Not in union 657 (33.5) 576 (54.3) 81(9.0)
Occupation, N (%)

Self-employed 930 (47.5) 623 (58.8) 307 (34.1)
Formal employment 305 (15.6) 67 (6.3) 238 (26.4)
Informal, casual employment 608 (31.0) 281 (26.5) 327 (36.3)
Unemployed 117 (6.0) 89 (8.4) 28 (3.1)
Current smoker, N (%) 241 (12.3) 28 (2.6) 213 (23.7)

Blood pressure (140/90

389 (19.9 208 (19.6 181 (20.1
mmHg), N (%) (19.9) (19.6) (20.1)
Diagnosed with hypertension, 319 (16.3) 231 (21.8) 88 (9.8)
N (%)
Treatment for hypertension, 251 (78.7) 190 (82.3) 61 (69.3)
N (%)
Diagnosed with diabetes (Yes), 62 (3.2) 44 (4.2) 18 (2.0)
N (%)
Treatment for diabetes (Yes), 48 (77.4) 33 (75.0) 15 (83.3)
N (%)
Body mass index (Kg/m?)
Underweight (<18.5 Kg/m?) 145 (7.4) 41(3.9) 104 (11.6)
:1‘2’; mal weight (18.5 - 24.9 Kg/ 920 (46.9) 348 (32.8) 572 (63.6)
Overweight (25 - <30 Kg/m?) 502 (25.6) 328(30.9) 174 (19.3)
Obesity (>30 Kg/m?) 393 (20.1) 343 (32.4) 50 (5.6)
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Classification of 10-year risk for CVD morbidity/mortality

Comparative classification of 10-year CVD risk by the PCE and Framingham risk functions
is shown in Figure 1. The proportion of individuals classified in the high risk group (>20%
probability of developing CVD in 10 years) were highest (10.3%) in PCE 2013, and lowest
(0.4%) in the PCE 2018; was 2.9% in Framingham and 3.6% in Framingham non-laboratory
scores. Low risk category (<10% probability of developing CVD in 10 years) was lowest
(62.2%) in PCE 2013, and highest (95.6%) in PCE 2018. The proportion of low risk was

84.0% and 80.1% in Framingham and Framingham non-laboratory scores, respectively.

M PCE_2013 m®™PCE_2018 ™ FRSLlab FRS Non-lab

95.6
84'080.1
62.2
27.5
13.116'3 10.3
4.0 -0_4 29 36
Low

Moderate High
10-YEAR RISK for ASCVD/CHD morbidity and mortality

PROPORTION

Figure 1: CVD risk classification of population in low resource settings in Nairobi

Comparative risk classification

We checked the agreement and the correlation between any two of the four functions
when applied in this population. The PCE 2013 when compared to PCE 2018, the kappa
statistic (kappa) was lowestat 0.05 (95% CI 0.04 - 0.06), indicating no agreement between
the scores The Spearman’s correlation, r, was also low at 0.39. There was a moderate
agreement between the pair of Framingham functions (kappa = 0.64, 95% CI 0.59 - 0.68)
and a better correlation (r_ = 0.71). The agreement between the revised 2018 PCE and
Framingham laboratory function was low (kappa = 0.29, 95% CI 0.24 - 0.34), as well as the
correlation (r_ = 0.46). Likewise, there was minimal agreement and correlation between
PCE 2018 and Framingham non-laboratory functions (kappa = 0.25, 95% CI 0.20 - 0.30,
r =0.41). Detailed information on the agreement and correlation in the functions is shown
in Table 3.
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DISCUSSION

The proportion classified in the high risk (>20% probability of developing ASCVD/CHD
within 10-years of risk assessment) ranged from as low as 0.4% to as high as 10.3% while it
ranged from 4.0% to 27.5% for the moderate risk classification. Overall, a larger proportion
of the community were classified in the low risk (<10% probability of developing ASCVD/
CHD within 10-years of risk assessment), the range from 62% to 95.0%.

When compared with the 2018 PCE, the 2013 PCE classified relatively more individuals into
the high and in the intermediate classes. This tendency to ‘over-classify’ was highlighted
by the developers of the 2018 PCE functions when they set out to revise them [28]. The
current findings on risk classification seem consistent with this attribute of overestimation
for intermediate and high risk categories by 2013 PCE. Consistently therefore, if used in
clinical practice in these settings, the PCE 2013 has the potential to misclassify individuals
as high or in intermediate risk groups, and by so doing erroneously add to the number
of individuals needed to treat for CVD risk as high risk candidates [12], or even worse,

needlessly alarming persons with low risk for CVD [19].

Our findings did not observe any substantial/strong agreement or correlation between
any pair among the four functions considered in this analysis to warrant substitution in
their use for screening in the urban slum community. The ‘best of the rest’ agreement was
recorded between the Framingham functions indicating a moderate agreement, with a
positive but moderate correlation while no agreement as seen between the pair of PCE

functions.

The performance of the PCE and the Framingham functions has been investigated mostly in
high income countries and in Asia [33-35]. However, Boateng et al [36] recently compared
PCE 2013 and Framingham laboratory and non-laboratory functions among rural and urban
Ghanaians in Ghana, and migrant Ghanaians living in Europe and the United Kingdom.
In this study, PCE and Framingham non-laboratory scores posted better agreement in
Ghanaian populations in Ghana as opposed to those residing in Europe and the UK. In China,
the results of a comparative performance between PCE 2013 and Framingham risk scores
showed substantial agreement between Framingham non-laboratory and Framingham
laboratory functions at levels similar to our own findings, but there was a moderate
agreement between PCE and Framingham laboratory, and a fair agreement between PCE

2013 and Framingham non-laboratory [34].
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A comparison of the FRS laboratory and the 2013 PCE in the incidence of metabolic
syndrome in a Korean population reported a 1.7 times (70%) increase (overestimation)
in the high risk group by the PCE function [35]. The three cases quoted above could
demonstrate that the performance of existing CVD risk functions may be influenced by the
population differences and contexts in which they are applied [37]. It is true that CVD risk
functions developed in and for specific population groups will misestimate (overestimate
or underestimate) risk when used on other populations, evidently due to different baseline

risks, owing to secular, cultural, contextual and epigenetic differences [38, 39].

Since the Framingham non-laboratory function was developed as an alternative to the
laboratory function and was proposed as an alternative for use in resource constrained
settings where laboratory tests may be unavailable or expensive to carry out, anything
less than an almost perfect agreement in their performance makes its use very limited.
Transportability and use of functions in populations in which they were not created is
evidently therefore a problematic matter. Each context may require its own function
developed by recalibrating the existing functions by adding context specific variables to
the ones specified in the original functions [40]. This approach in recalibrating existing
functions is less costly, and can improve the reclassification of individuals at intermediate

risk as either being above or below a chosen intervention threshold.

A more robust approach, however, in developing appropriate context-specific risk scores is
use of prospective data e.g. from cohort studies with a longer follow-up. Such cohort data is
missing in SSA majorly due to the costs of setting them up, follow-up and ascertainment of
outcomes. If available, cohort data can support the development of simpler non-laboratory
measures with similar sensitivity and specificity when compared to the laboratory
measures for use in primary health care settings. For SSA, CVD risk scores can incorporate
socioeconomic variables like socioeconomic status and education which have been linked

to CVD morbidity and mortality.

Our analysis faces some limitations. Data used in this analysis was from a cross-
sectional study conducted in an urban slum community, and findings may therefore not
be generalizable to the general population in Kenya. Without outcome data on fatal and
non-fatal CVD events to validate the observed from expected outcomes, this study cannot
comment on the appropriateness of any of the four functions for use in these settings. Our

aim was limited to demonstrating their comparative performance in risk stratification in
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an underserved African population, and to lend a voice to the opinion on transportability

and applicability of existing CVD risk functions across diverse populations.

The absolute risk approach can promote CVD prevention and enhance adherence to
treatment when accompanied by effective risk communication in high risk individuals.
Thus, beyond the development of appropriate risk functions, it is pertinent that they are
disseminated to health care providers in primary health care settings, who should be
sensitized about their general use in primary health care settings. Emphasis should be
laid on the benefits of risk stratification and effective communication that go beyond the
identification of individuals at high-risk, but encompasses the motivation and promotion of
adherence to risk mitigation [14]. Combining risk assessment with innovative approaches
like the use of community health workers to screen, identify and follow up high risk
individuals [41] and use of mobile phone health technology to promote messages to
motivate risk mitigation [42] can deliver impressive results in CVD risk prevention in

under-resourced settings, and can help to lower the incidence and the burden of CVD [14].
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ABSTRACT

Background: Cardiovascular diseases (CVD) comprise eighty percent of non-communicable
disease (NCD) burden in low- and middle-income countries and are increasingly impacting
the poor inequitably. Traditional and socioeconomic factors were analyzed for their
association with CVD mortality over 10 years of baseline assessment in an urban slum of

Nairobi, Kenya.

Methods and results: A 2008 survey on CVD risk factors was linked to cause of death
data collected between 2008 and 2018. Cox proportional hazards on relative risk of dying
from CVD over 10 years following assessment of cardiovascular disease risk factors were
computed. Population attributable fraction (PAF) of incident CVD death was estimated
for key risk factors. 4,290 individuals, 44.0% female, mean age 48.4 years in 2008
were included in the present analysis. Diabetes and hypertension was 7.8% and 24.9%
respectively in 2008. Of 385 deaths recorded between 2008 and 2018, 101 were caused
by CVD. Age (hazard ratio (HR) 1.119; 95% confidence interval (CI) 1.03-1.20, p = 0.005)
and hypertension (HR 2.19, 95% CI 1.44-3.33, p <0.001) were positively associated with
CVD mortality. Primary school education or higher (HR 0.57,95% CI1 0.33-0.99, p = 0.044)
and formal employment (HR 0.22,95% C1 0.06 - 0.75, p = 0.015) were inversely associated
with CVD mortality. If hypertension was fully controlled, CVD deaths would be averted
by 27% (95% CI 9%-42%, p = 0.004). Attainment of primary school level education for
every member of the community and eradicating unemployment would avert 39% (95% CI
5% - 60%, p=0.026),and 17% (95% CI 5% - 27%, p = 0.030), respectively, of CVD deaths.

Conclusions: Socioeconomic factors influence prevention and treatment-adherence for
CVD, and should be addressed in the broader context of social determinants of health at

the policy, population and individual level to enhance prevention and treatment for CVD.

Key words: Cardiovascular risk, mortality, social determinants of health, education,

employment.
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INTRODUCTION

Cardiovascular diseases (CVD) which comprise coronary heart disease (CHD),
cerebrovascular disease (e.g. stroke), and ischemic heart attacks occurring in low- and
middle-income countries (LMICs) are estimated at 80% of the global burden [1, 2]. Sub-
Saharan Africa (SSA) accounted for 5.5% of global CVD deaths (nearly one million deaths)
in 2013 [3], a number that is expected to increase in the coming decade due to ageing,

population growth, and epidemiologic transition being experienced in the region [3, 4].

The SSA region is recording rapid urbanization, which has been linked to the increasing
CVD burden [5, 6]. The UN-Habitat estimates that about half of the population in SSA
currently lives in urban areas, the number projected to double by the year 2050 [7]. A
majority of the urban dwellers live in informal settlements or in slum-like environments
which are characterized by poverty, lack of basic water and sanitation infrastructure
and rampant crime [8]. Most slum residents are classified as poor (relative to the general
population) and are disproportionately exposed to poor health and disease, and enhanced
risk for CVD [9, 10]. Urban environments have been known to predispose populations
to CVD risk factors because the environments promote unhealthy diets [11], sedentary

lifestyles, increased smoking and harmful alcohol consumption [5, 12].

Residents of slums also suffer from high blood pressure, obesity, high blood cholesterol
and diabetes [13]. There is emerging evidence from LMICs that socioeconomic factors
including education, wealth and employment correlate with CVD risk [14]. Socioeconomic
status (SES) can influence behavioral risk factors, which in turn influence physiological
risk factors that increase the risk for developing CVD [6, 15]. Other studies have also
shown that psychosocial stress, anger, anxiety and depression are associated with CVD in
some settings in SSA [16]. In sum, different risk factors and exposures work together in

an intricate fashion to cause CVD in individuals [17].

Previous research in low-resourced settings in Nairobi has shown a relatively higher
prevalence of CVD risk factors when compared to the overall urban and rural populations
in Kenya. In 2010, raised blood glucose/diabetes and raised blood pressure/hypertension
among individuals aged 18 years and older was estimated at 5.3% and 22.8% respectively,
with diabetes doubling to 10.5% among individuals aged between 45 and 54 years [18, 19].
In studies conducted between 2008 and 2012 in informal settlements in Nairobi, central

obesity, hypercholesterolemia, and hypertriglyceridemia was 12.3%, 10.3%, and 17.3%,
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respectively [20], while unhealthy diet, insufficient physical activity, harmful alcohol
consumption and tobacco use were 57.2%, 14.4%, 10.1%, and 12.4%, respectively [21, 22].
The accompanying level of awareness, treatment and control of diabetes and hypertension
in these settings was low [22]. Perception towards CVD risk and risk factors was also
varied, yet perception has been shown to influence the way individuals seek for, and adhere

to treatment in such, and other communities in SSA [23-25].

A SES gradient exists with respect to CVD with the poor being the worst affected [26], yet
little is known about the contribution of specific socioeconomic factors like education and
employment to CVD mortality in this community. These individual-level socioeconomic
factors may reveal differences in the disease burden among urban slum dwellers, as

informed by emerging evidence from LMICs [27] and evidence in developed countries [28].

The current study investigated the contribution of physiological, behavioral and
socioeconomic determinants to CVD mortality in an underserved community living in
the slums of Nairobi over a 10-year period (2008-2018) using data from a demographic
surveillance system and verbal autopsy cause of death. Evidence from this study may
help in the design of strategies and programs for CVD prevention and control at policy,
population and individual levels by identifying and addressing key determinants of CVD

mortality.

METHODS

Data source and study setting

Data was obtained from the Nairobi Urban Health and Demographic Surveillance System
(NUHDSS), operated by the African Population and Health Research Center (APHRC) since
2002. About 82,000 people resident in 33,000 households were part of the NUHDSS at the
end of 2018. Additional details on the NUHDSS is published [29].

For each resident in the NUHDSS, arecord is kept and updated three times annually during
household visits (the frequency of household visits has been reduced to twice since 2015)
on demographic events related to births, out-migration and in-migration, and death. Other
household data include living arrangement and property ownership. Data on ‘residency’ of

individuals in the community offers us the opportunity to conduct event-history analysis
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for each individual for the period they spend in the NUHDSS. Death, as an event, is also

recorded if the individual dies in the NUHDSS, and the case is confirmed.

In 2008, a cross-sectional study was conducted in the NUHDSS to assess the linkages
between socioeconomic and socio-cultural factors, and perceived personal risk for
CVD and health behavior in a slum setting (CVD 2008 study). The cross-sectional study
provides baseline measures for the current analysis. The CVD study adopted a stratified
random sampling based on the World Health organization (WHO) STEPwise protocol [30]
targeting 250 respondents in each of the following strata: sex (men and women), age-group
(18-29, 30-39, 40-49, 50-59, 60 years and over), and slum of residence (Korogocho and
Viwandani). A total of 5,470 individuals (3,018 men and 2,452 women) aged 18 years and
older participated in the study.

Measurements

Self-reported measurements

Tobacco smoking, physical activity and disease history were self-reported. Individuals
that reported engaging in 150 minutes/week moderate- and 75 minutes/week vigorous-
intensive activities were considered physically active. Sedentary behavior and physical
inactivity was classified as sitting or sleeping for long hours each day, and not walking or

riding a bicycle.

Physical measurements
Height was measured in centimeters using SECA™ height boards while the individual stood
in an upright position on a flat surface. Body weight was measured in kilograms using

calibrated SECA™ weighing scales.

High blood pressure and hypertension

Blood pressure (BP) was measured using automated digital blood pressure devices
(OMRON™). Using appropriate cuff sizes, three readings were taken on the left arm with
the individual in a seated position, at one minute intervals. The mean of the second and
third measurement was used for the current analysis. Raised blood pressure was defined
as systolic blood pressure (SBP) = 140 mmHg and/or diastolic blood pressure (DBP) =
90mmHg. Hypertension was self-reported on a previous diagnosis by a physician, and if

the individuals were previously or currently on treatment.
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Raised blood glucose, diabetes and hypercholesterolemia

A drop of blood from a finger prick was used to test for glucose and total cholesterol levels
using the combined ACCU-CHEK™ Glucose, Cholesterol and Triglycerides (GCT) digital
meter. In addition, fasting blood glucose and oral glucose tolerance tests were conducted.
Raised blood glucose were based on WHO criteria for random capillary blood glucose
>11.1 mmol/L, oral glucose tolerance test 2-hour post-load of 211.1 mmol/L, or fasting
blood glucose of 7.0 mmol/L [31].; Total cholesterol levels were based on optimal levels
and classified as ideal or high based on a cut-off of 5.2 mmol/L [32]. Individuals reported
a previous diagnosis by a physician of diabetes, and if they were previously or currently

on treatment.

Cause of death data

Cause of death data were derived from verbal autopsies. Verbal autopsy (VA) is an
indirect method of ascertaining cause of death from information on symptoms, signs and
circumstances preceding the death, obtained from primary caregivers and close relatives of
the deceased [33]. Every case of death occurring in the NUHDSS is identified and recorded
via VA. InterVA-4 software uses a probabilistic approach to generate cause of death. The
software has been used in different settings in Africa and Asia, and the details on the
development, validation and use for determining cause of deaths is described in other
publications [34-36]. Notably, InterVA-4 follows the cause of death codes defined in the
WHO 2012 verbal autopsy instrument corresponding ICD-10 categories [33]: In this case
the specific ICD-10 codes for acute cardiac disease (120-125), stroke (160-169), and other
unspecified cardiac diseases (100-109; 110-115; 126-152; 170-199) including rheumatic

diseases were used.

Exclusion criteria

The CVD 2008 study, NUHDSS residency data, cause of death data datasets were merged.
Individuals aged below 30 years (1,164) were excluded from the current analysis given
low risk for CVD mortality among such individuals, i.e. no CVD death was recorded from

individuals aged 18-30 over the 10-year study period.

Data analysis

Imputation of missing height and weight data

Multiple imputation was carried out on 106 out of 4290 records (about 2.5%) with missing
height and weight values. Multivariate normal imputation (MVNI) method in Stata (Stata

Corporation, College Station, Texas). The assumption was that the variables with missing
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data followed a multivariate normal distribution and the missing data was completely
random i.e. missing-ness was not related to the outcome of interest. Age, sex and marital
status were used in the imputation. After imputation, we compared the distribution of BMI
(created from height and weight variables) in individuals with and without missing data

and confirmed that they were not any different.

Descriptive and advanced analysis

We describe the distribution of sociodemographic and CVD risk factors in the population,
stratifying by CVD death or not. Using survival analysis, a multivariable regression
approach, we evaluated association of the important prognostic baseline factors with
CVD mortality within 10 years of baseline risk assessment. Using Cox proportional-
hazards models, we estimated the hazard ratio (HR) or the relative risk of dying from a
CVD outcome from physiological and behavioral risk factors, and socioeconomic factor
measured at baseline (2008). Model 1, adjusted for age and sex, included physiological risk
factors diabetes mellitus, hypertension, total blood cholesterol, overweight and obesity,
together with behavioral risk factors current smoking, and physical activity. Education
and employment, the two individual-level variables for socioeconomic status that were
collected in the survey were added in model two. At every step, variables that were not
statistically significant at p-value < 0.20 were excluded. Hazard ratios (HR) together with

the 95% confidence intervals (95% CI) are reported.

Attributable risk in a population is a function of the prevalence of risk factor and the

strength of its association (relative risk) with the outcome (in this case CVD mortality).

PAR=P_ (RR-1)/[1+P,(RR 1],

where P_is the prevalence of the risk factor, and RR_ is the relative risk of mortality due

to that risk factor.

We estimated post-Cox regression the reduction in incidence of the event (death from
CVD over a 10-year period) that would result if the prognostic baseline risk factor was
completely eliminated from the population, relative to a situation when the risk factor was
present, or simply put, the population attributable fraction (PAF). We included factors that
were significantly associated with a death from CVD Cox regression model. The adjusted

PAF represents the reduction in incident CVD deaths if the risk factor was eliminated from
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the population while adjusting for the effect of the other risk factors. Data were analyzed

using Stata 15.1 (Stata Corporation LP, College Station, TX).

Ethical considerations

The Scientific and Ethics Review Unit of the Kenya Medical Research Institute (KEMRI)
approved the CVD study (SERU/NON-SSC 339). Individual informed consent was sought
from all participants. Participants were made aware of their voluntary participation, and
the freedom to withdraw consent at any point during their participation in the study. The
NUHDSS is approved by the Government of Kenya and ethical responsibilities are overseen
by KEMRI.

RESULTS

Characteristics of study participants

The mean age of the 4290 individuals (44% female) was 48.4 years in 2008. More than half
(55.8%) possessed primary school level education or higher. The prevalence of diabetes
and hypertension was 7.8% and 24.9% respectively. Of the 9.7% individuals who were
obese based on body mass index cut-off of >30 kg/m?, the majority (84.5%) was female. Of

the 12.2% who were currently smoking, nearly all (98%) were men.

Table 1: Baseline characteristics of study participants

Overall CVDdeath=0 CVDdeath=1

Variables N=4290 N=4189 N=101
Age +SD 48.4+12.5 48.1+12.2 64.0 + 14.9
Female 1887 (44.0) 1832 (97.1) 55 (2.9)
Male 2403 (56.0)  2537(98.1) 46 (1.9)
Ideal blood cholesterol 3318 (77.3) 3246 (97.8) 72 (2.2)
High blood cholesterol (>5.2 mmol/L) 972 (22.7) 943 (97.0) 29 (3.0)
Normal weight (18.5 - 24.9 kg/m?) 2606 (60.8) 2547 (97.7) 59 (2.3)
Underweight (<18.5 kg/m?) 325 (7.6) 313 (96.3) 12 (3.7)
Overweight (BMI 25-29.9 kg/m?) 949 (22.1) 931 (98.0) 19 (2.0)
Obese (BMI >30 kg/m?) 409 (9.5) 398 (97.3) 11 (2.7)
Diabetes mellitus 333 (7.8) 317 (95.2) 16 (4.8)
No diabetes mellitus 3957 (92.2) 3872(97.8) 85 (2.2)
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Overall CVD death=0 CVDdeath=1

Hypertension 1068 (24.9) 1013 (94.8) 55 (5.2)
No hypertension 3222 (75.1) 3176 (98.6) 46 (1.4)
Currently smoking 524 (12.2) 515 (98.3) 9 (1.7)
Not currently smoking 3766 (87.8) 3674 (97.6) 92 (2.4)
Insufficient physical activity 762 (17.8) 724 (95.0) 38 (5.0)
Sufficient physical activity 3528 (82.2) 3465 (98.2) 63 (1.8)
Low level and no education 1895 (44.2) 1814 (95.7) 81 (4.3)
Primary school education and higher 2395 (55.8)  2375(99.2) 20 (0.8)
Unemployed 473 (11.0) 441 (93.2) 32 (6.8)
Informal employment 3188 (74.3) 3122 (97.9) 66 (2.1)
Formal employment 629 (14.7) 626 (99.5) 3(0.5)

CVD death =0: did not die from a CVD/alive; CVD death = 1: died from a CVD; diabetes
mellitus: previous diagnosis by health care professional and currently or previously on
medication, random plasma glucose 211.1 mmol/L or fasting plasma glucose 7.0 mmol/L;
hypertension: previous diagnosis by healthcare professional and currently or previously
on medication, systolic blood pressure (SBP) 2 140 mmHg and/or diastolic blood pressure
(DBP) 2 90mmHyg; insufficient physical activity: based on self-report of less than 150 min-
utes/week moderate and 75 minutes/week vigorous intensive activities.

Of the 385 deaths recorded during the 10-year follow-up period (2008-2018), 101 (26.2%)
resulted from a CVD. Deaths from CVD happened more often among older individuals (mean
age 64.0 vs 48.1 years), and among women (2.9% vs 1.9%). Individuals diagnosed with
diabetes (4.8% vs 2.2%), and hypertension (5.2% vs 1.4%), those who possessed low levels
of or no education (4.3% vs 1.0%) were observed to die from CVD. Deaths from CVD were
also prevalent among the unemployed (6.8%) when compared to the self-employed (2.1%)
and the formally employed (0.5%). Among the physically inactive, 5.0% died from a CVD
compared to 1.8% among the physically active. Additional differences in the individuals

that died from CVD based on baseline characteristics are summarized in Table 1.

Determinants for mortality from cardiovascular diseases

Table 2 reports estimates for determinants of CVD mortality within 10 years of baseline
assessment of the factors. A one-unit increase in age of the individual increased the hazard
ratio (the relative risk for CVD mortality) by eleven percentage points (HR 1.11; 95% CI
1.03 -1.20, p = 0.005). Hypertension more than doubled the risk of death from CVD (HR
2.19, 95% CI 1.44 - 3.33, p <0.001). Overweight (HR 0.59, 95% CI 0.35 - 1.00, p =0.044)

when compared to normal weight was associated with decreased risk of CVD death as was
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primary school-level education (HR 0.57,95% CI1 0.33 - 0.99, p = 0.044) and formal (salaried)
employment (HR 0.22, 95% CI 0.06 - 0.75, p=0.015) by 41%, 43% and 78% respectively.

Table 2 summarises these findings.

Population attributable fraction

A 29% reduction in the incident CVD deaths (95% CI 11% - 42%, p = 0.002) would be
achieved if hypertension was fully controlled in this community. Adjusting for the effect
of other risk CVD factors included in the final regression model, 27% (95% CI 9%-42%,
p=0.004) of deaths from CVD in this community would be eliminated. Further, if members
of this population attained at least primary school level education, a 39% reduction (95% CI
5-60%,p=0.026) in CVD mortality would be achieved after adjusting for the effect of the
other factors included in the final regression model. On the other hand, if unemployment
was eradicated, deaths from CVD would decrease by 17% (95% CI 5% - 27%).

DISCUSSION

In the slums of Nairobi, older age and hypertension were associated with increased relative
risk for CVD mortality, while overweight and favorable socioeconomic indicators, such as
being employed and attained primary school level education or higher were associated
with decreased risk of CVD mortality. In line with global trends [37, 38], hypertension
was associated with increased risk for CVD mortality in this community. The population

attributable fraction of CVD mortality arising from hypertension was 29%.

Behavioral risk factors, notably smoking, sedentary behavior, insufficient physical activity,
alcohol consumption, and insufficient fruit and vegetable intake have been linked to
increased risk for CVD morbidity and mortality globally [39-41]. We did not find in our
analysis an association between tobacco smoking (whose prevalence was skewed to males
at 98% among those that smoked tobacco), insufficient physical activity and insufficient
fruit and vegetable intake with CVD mortality. Members of the urban slum community
are generally physically active (only about 17% reported insufficient physical activity),
while insufficient fruit and vegetable intake was highly prevalent (up to 74%). The lack
of association between tobacco smoking and CVD mortality observed in our analysis can
possibly be attributed to underreporting, as is the case with behaviors that are considered
socially undesirable (a concept known as social desirability bias) [42], specifically among

female participants [43].
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Although previous research has established that in the general population, excess weight
is associated with a significantly increased risk of CVD morbidity and mortality, these
results indicate that overweight decreased the risk of death from CVD mortality in this
population. Similar findings, based on the obesity paradox have been reported elsewhere.
The obesity paradox associates overweight with decreased mortality risk compared with
normal weight. Another plausible explanation could be because the urban slum dwellers
are generally physically active and that could offset the effect of obesity and overweight
on CVD mortality [44, 45].

Individuals who possessed primary school level education or higher, or were in informal
or formal employment had lower relative risk of death from CVD. If every member in
this community attained at least primary school level education, about 39% of deaths
from CVD would be averted. Previous research has shown that individual-level financial,
occupational, and educational circumstances can attenuate CVD risk [46, 47]. Low levels
of education are associated with misperception of CVD risk, and can consequently affect
the acceptance of, and adherence to medical treatment for CVD [48, 49]. This situation can
be explained by health belief models of disease risk and mitigation behavior that posit that
individuals who perceive themselves to be at a higher risk of developing CVD are more likely
to make lifestyle adjustments to mitigate risk factors for CVD and consequently reduce

their risk of developing CVD, when they encounter appropriate cues for action [49, 50].

It has been established from high income countries that a socioeconomic gradient exists
for CVD risk [51]. Emerging research from SSA and in Asia confirms this. The Prospective
Urban and Rural Epidemiology (PURE) study has reported widely, on the differential
distribution of CVD risk factors across levels of SES, education and employment, and in
urban and rural populations [52]. For instance, findings from South Africa show substantial
differences between rural and urban populations with regard to CVD, with the urban areas
recording the highest prevalence. Education of the urban and rural populations did not
however influence the distribution of the risk factors in the country [53], a finding that went
contrary to what was reported in another study in the same population of men and women
with secondary school education and higher having lower BMIs, and women specifically
having lower blood pressure and lipid levels, and practicing healthier diets compared to

those with low levels of education [54].

Poverty promotes disparities in CVD prevention in LMIC countries such as in SSA and Asia.

Inequality, a direct consequence of poverty, rural residence and low levels of education
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were shown to affect secondary prevention of CVD by impacting on uptake and adherence
to drug treatment among patients with coronary heart disease (CHD) and stroke in the
two world regions [55, 56]. Elsewhere in China, low levels of education and income were
positively associated with an increase in acute myocardial infarction (AMI) risk [57], and
were likewise implicated in smoking or tobacco use, low physical activity and the clustering

of major cardiovascular risk factors in India [58].

The results of our study are not without some limitations. Data from self-report suffers
from underreporting with respect to socially undesirable practices. The observed no
association between tobacco smoking and CVD deaths in this population could have come
about as aresult of such underreporting. The CVD study on risk factors conducted in 2008
was cross-sectional, and some of the behavioral risk factors collected during the study
may have changed over the 10 years. Additionally, residents of urban slums are a highly
mobile population and some of the individuals that out-migrated may have died from
CVD outside of the NUHDSS. We could only include in our analysis cardiovascular-related
deaths occurring within the slum. A sub-group analysis of the individuals that out-migrated
showed that they were not systematically different from those that remained in the study

area.

Our analysis combines a baseline survey for CVD risk factors with follow-up data on
residency in the NUHDSS and records of individual-level events that include deaths
and their causes, and migration. This type of surveillance data supports time-to-event
analysis and is appropriate for estimation, with confidence, the strength of association of
several baseline factors with mortality outcomes. Availability if such data is rare in SSA.
Additionally, the cause of death data generated by verbal autopsies (VA) are a useful and the
only available method for determining cause of death in settings where vital registration
and clinically certified cause-of-death data are missing, are incomplete or inaccurate [59,

60], as is the case with this community.

CONCLUSIONS

Kenya is rapidly urbanizing, and will continue experiencing a net positive migration of
individuals from rural to urban areas, and consequently the growth of informal settlements
that will provide a conducive environment for the thriving of CVD risk factors. Populations

living in slums are generally classified as poor and socioeconomically disadvantaged, and
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are likely to face a disproportionately higher burden of CVD morbidity and mortality

compared to rural populations.

The inverse relationship between socioeconomic factors, most importantly education
and employment, with the risk for mortality from CVD in urban poor communities
highlights the important role socioeconomic factors play for CVD prevention, and the need
to urgently address them in the broader context of the social determinants of health at
the policy, population and individual levels. Addressing literacy, education, employment
and livelihood opportunities can enhance primordial prevention of CVD, generating high
returns on investment for CVD prevention and control. Additionally, adequate prevention
and management (treatment and effective control) of hypertension through drug and non-

drug therapies is a key intervention for CVD morbidity and mortality in this community.
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Social deprivation and poverty lead to disparities in access and utiliza-
tion of health care

Urban slum populations live in a chronic state of social deprivation, where social challenges
they face greatly contribute to their poor health, a situation that is compounded by a glaring
disparity and inequality in access and utilization of health care. Our research shows that
there is widespread low level of awareness for cardiovascular disease and its risk factors
(even among individuals who were diagnosed and are aware of their condition). The
community is exposed to unreliable and misleading information on the disease and lacks

opportunities for screening and access to essential treatment for CVD [1-4].

Risk perception and the prevention, care seeking and adherence to treat-
ment for cardiovascular diseases

One key barrier for the acceptance of and adherence to medical treatment in CVD
management is misperception of cardiovascular disease risk in an individual [5, 6].
Many individual patients have been shown to misperceive their risk: in many instances
individuals display optimistic bias, defined as the “underestimation, after self-assessment,
of own risk of developing and dying from CVD” [7]. An appropriate example of this
phenomena was reported in recent findings from a randomized trial in the Netherlands
that showed that nearly four in five high-risk patients displayed over-optimism when their

perceived risk for CVD was compared to the estimated risk [8].

When risk misperception is adequately addressed, the performance and effectiveness
of programs for prevention and treatment of CVD can be enhanced [9]. This theory is
based on the health belief model which states that individuals are more likely to make
lifestyle adjustments to mitigate risk factors for CVD and consequently reduce their risk
of developing CVD if and when they perceive themselves to be at risk of a disease and are
presented with the right cues to action [6, 10-13]. For appropriate assessment of personal
risk for conditions such as CVD, individuals require “information about the nature and
likelihood of potential ill-effects (of the condition in question), information about the risk
factors that modify one’s susceptibility, and information about the ease or difficulty of

avoiding harm” [14].

Cardiovascular disease risk assessment and communication to enhance
treatment adherence
Assessment of absolute CVD risk, and communicating the same effectively to individuals

at high risk is needed to raise awareness, and to motivate the adoption of risk mitigation
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through lifestyle adjustments and drug therapy [15]. The incidence and the burden of CVD
inresource-constrained countries like Kenya can be lowered through the adoption of such
aproactive CVD risk prevention strategy [15]. Combining risk assessment with innovative
approaches like the use of community health workers to screen, identify and follow up
high risk individuals [16] and use of mobile phone health technology to promote messages
to motivate risk mitigation [17] can deliver impressive results in CVD risk prevention in

under-resourced settings.

A number of CVD risk assessment functions have been developed in the last four decades
following the Framingham risk score for use in specific communities [18-24]. No prospective
data from SSA has been used to develop existing and widely used risk scores, thus none is
appropriate for CVD risk screening in the region. The INTERHEART risk score came close
to creating an appropriate function for SSA, but it has been criticized for its case-control
design method used in its development [24]. Region-specific functions by the WHO exist,
but they suffer from insufficiency of robust country-specific data used to create them [23].
This is a big gap for CVD prevention efforts in the region that needs to be filled. To support
the efforts to make screening for CVD risk more practical in SSA, we propose to recalibrate
existing risk scores taking newer cohort-based data from SSA into consideration or to
develop algorithms including key context-specific variables to enhance the performance

of the functions for use in risk assessment in SSA.

Clarion call: addressing socioeconomic determinants of health will en-
hance prevention and treatment of cardiovascular diseases

Socioeconomic factors, key of which are literacy and employment (as a source of livelihood),
contribute to the disparity in access and utilization of health care, and are key barriers
in addressing morbidity and mortality from CVD in underserved communities like those
living in the urban slums of Nairobi. As we have documented in this research, underlying
the inequality in access to appropriate information on risk factors and for responsive and
appropriate health care and treatment for CVD in urban slum communities, is widespread
poverty, low levels of education (illiteracy) and few or total lack of opportunities for
livelihoods. These are linked to the late diagnosis of CVD, and contribute to the high number

of premature deaths from CVD seen in such populations.
Poverty forms a vicious cycle with CVD, and indeed any other disease. Poverty causes

CVD because the poor are known to suffer a disproportionately higher burden of the risk

factors, and are more likely to engage in behaviors that promote and exacerbate CVD, like
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tobacco use, and unhealthy diets. On the other hand, the chronic nature of CVD conditions
can lead to poverty of the patients and their families as a consequence of catastrophic
and mostly out-of-pocket expenditure incurred during care-seeking and treatment for the
conditions, as well as time taken off work due to illness and inability to engage in some

strenuous activities due to ill-health.

Such key factors should be addressed in the broader context of the social determinants
of health through innovative, collaborative and multi-sectorial policy and programmatic
work on CVD prevention and treatment. A good place to start in optimizing cardiovascular
health of the urban poor in SSA is to narrow the gap between knowledge and awareness of
CVD and its risk factors with care-seeking and treatment adherence by educating the public
on prevention and control of CVD. At the policy level, there is a need to develop new and/or
reorient existing policies to the current realities of a growing burden of non-communicable
diseases alongside persisting infectious diseases. Relevant technical capacity obstacles
need to be identified and addressed requiring demonstrable renewed political will and
commitment. In part, the impetus required is headed by the renewed calls for improved
investments in universal health coverage as stipulated in the sustainable development
goals, which forms a good basis for governments to address inequalities in the access to
care for their people, including the underserved constituencies. The WHO has proposed
cost-effective population- and individual level strategies to fight CVD, such as tobacco
control and promotion of a healthy diet and physical activity that can be implemented
through educating the public, and providing treatment for individual with established
CVD; and treating risk factors such as blood pressure and blood lipids for high-risk
individuals [25, 26].

The SSAregion is rapidly urbanizing, a trend that will continue in the coming three decades,
bringing with it new challenges in preventing and managing CVD. Locally-generated
evidence is required on the contribution of the behavioral, physiological and socioeconomic
factors to the burden of CVD, and to seize opportunities that exist for prevention and
treating CVD, to inform the design of effective interventions and response strategies.
Addressing misperceptions that act as barriers to the efforts to tackle CVD will be key.
Policy actors and implementers need to understand and address the challenges with care-
seeking and treatment continuum for CVD. In sum, much has been done, but a lot more

remains to be done to fight NCDs and CVD in SSA.
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General discussion

We recommend that future research investigates and proposes strategies and sustainable
and innovative approaches for addressing social determinants of health, including but not
limited to multi-sectoral partnerships, and effective funding for the prevention and control
of CVD along the lines proposed by the WHO ‘best-buys’ individual, population and policy

level interventions.
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SUMMARY

The current research brought to the fore evidence on the cardiovascular disease risk profile
of an urban slum population in Nairobi, Kenya, and in particular the role socioeconomic

factors play in promoting and exacerbating CVD in among the urban poorest.

In chapter two and three, we analyze the co-occurrence and existence of multiple NCD risk
factors in the Kenyan population using data from the national STEPs survey. We observed
that three out of four Kenyan adults report between four and six of the conventional NCD
risk factors (insufficient physical activity, smoking, harmful alcohol consumption, obesity,
hypertension, and diabetes mellitus). These findings point to an emerging NCD epidemic
in the Kenyan population. The pattern and distribution of the NCD risk factors in the
Kenyan population was influenced by key sociodemographic factors that included age,

sex, education and socioeconomic status.

In chapters four, five and six, we report on knowledge, understanding and perception
towards NCD and CVD risk factors. In a systematic review conducted from studies across
SSA, the main findings were that inadequate knowledge, misconceptions and cultural
understanding of CVD and associated risk factors were important influencers of health-
seeking behavior. In the urban slums of Nairobi (chapter five and six), we also found low
levels of understanding regarding the conditions, their risk factors, and the mechanisms
through which risk factors cause disease. Further, few and inadequately equipped public
health facilities were a major barrier to care-seeking and adherence to treatment in this

population.

Chapter seven presents the analysis on comparative performance of pooled cohort equations
(PCE) and Framingham CVD risk assessment scores when used in risk stratification in
Nairobi’s slum population. The results show a large difference between the PCE 2013 and
PCE 2018 functions, with the former classifying more people in the high-risk category and
comparatively fewer in the low risk category when compared to the PCE 2018. The two
functions had the lowest agreement/concordance (kappa = 0.05, correlation = 0.39) of
any pair in the classification of individuals into the three risk categories. Although there
was a moderate agreement between the Framingham and Framingham non-laboratory
functions (kappa = 0.64, 95% CI 0.59 - 0.68) and a better correlation (r_ = 0.71) of any pair,
the discrepancy in the proportion of individuals classified into high and intermediate risk

categories show that the functions are not substitutable for use in this population.
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Summary

The role of behavioral, physiological and socioeconomic factors in mortality from CVD in the
urban slum population is presented in chapter eight. Our findings show that socioeconomic
factors education and employment are attributable to CVD deaths, and investing in
education and treating high blood pressure could avert up to four in 10 CVD deaths in the
urban poor population. It follows, therefore, that a holistic approach of addressing social
determinants of health can potentially result in huge gains in the primordial prevention of

CVD, delivering high returns on investment on CVD treatment and management.
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NEDERLANDSE SAMENVATTING

Dit onderzoek presenteert bewijs over het risicoprofiel van hart- en vaatziekten (HVZ)
van een sloppenbevolking in de stad Nairobi, Kenia. In het bijzonder, in welke mate socio-
economische factoren invloed hebben op het bevorderen en verergeren van HVZ in deze

bevolking.

In hoofdstukken twee en drie hebben wij de aanwezigheid en combinatie van meerdere
risicofactoren van niet-overdraagbare aandoeningen in de Keniaanse bevolking met
behulp van gegevens uit de nationale STEPWise-enquéte geanalyseerd. Hierbij hebben
wij geconstateerd dat drie van de vier Keniaanse volwassenen tussen de vier tot zes van
de niet overdraagbare risicofactoren (onvoldoende lichamelijke activiteit, roken, schadelijk
alcoholgebruik, obesitas, hypertensie en diabetes mellitus) hebben gerapporteerd. Deze
bevindingen wijzen op een opkomende epidemie van niet-overdraagbare aandoeningen/
ziekten in de Keniaanse bevolking. Het patroon en de verdeling van de risicofactoren van
niet-overdraagbare aandoeningen in de Keniaanse bevolking werden beinvloed door
belangrijke sociaal-demografische factoren zoals leeftijd, geslacht, opleiding en sociaal-

economische status.

In hoofdstukken vier, vijf en zes rapporteren wij over de kennis, inzicht en perceptie van
risicofactoren voor niet-overdraagbare ziekten en HVZ. Onze systematische review van
literatuur uit Sub-Sahara Afrika heeft onvoldoende kennis, misvattingen en cultureel begrip
van HVZ en de bijbehorende risicofactoren als belangrijke invloeden op gezondheidszoekend
gedrag geidentificeerd. In de sloppenwijken van Nairobi (hoofdstukken vijf en zes)
hebben wij waargenomen dat participanten weinig inzicht hadden in niet overdraagbare
aandoeningen/HVZ, de bijbehorende risicofactoren en de mechanismen die deze
aandoeningen veroorzaken. Daarnaast vormden weinig en onvoldoende uitgeruste
gezondheidsfaciliteiten een grote belemmering in het gezondheidszoekend gedrag en

therapietrouw voor de bevolking van Nairobi’s sloppenwijken.

Hoofdstuk zeven presenteert een vergelijkende analyse van de prestaties van gepoolde
cohortvergelijkingen (PCE)- en Framingham HVZ- risicobeoordeling modellen bij
risicostratificatie in Nairobi’s sloppenwijken. De analyse constateerde dat er een groot
verschil bestaat tussen de PCE 2013- en PCE 2018- risicoscores, waarbij de PCE 2013 meer
mensen in de categorie met een hoog risico, en relatief weinig mensen in de categorie met

laag risico classificeert in vergelijking met de PCE 2018. Deze twee functies hadden de
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laagste overeenkomst (kappa = 0,05, correlatie = 0,39) van ieder paar in de classificatie
van individuen in de drie risicocategorieén. Er bestond een gematigde overeenkomst
(kappa = 0,64, 95% BI 0,59 - 0,68) en een sterkere correlatie (rs = 0,71) tussen de niet-
laboratoriumfuncties van Framingham en Framingham in vergelijking met andere
paren. Desondanks zijn beide functies niet geschikt bevonden voor het gebruik in deze
bevolkingsgroep gezien de discrepantie in het aandeel van personen, die waren ingedeeld

in de hoog- en gemiddelde risicocategorie.

De rol van gedrags-, fysiologische en socio-economische factoren in HVZ sterfte in de
stedelijke sloppenwijk bevolking is gepresenteerd in hoofdstuk acht. Onze bevindingen
tonen aan dat socio-economische factoren, opleiding en werkgelegenheid bijdragen aan
de HVZ-sterfte gevallen. Investeringen in onderwijs en behandeling van hoge bloeddruk
kunnen 4 op de 10 HVZ-sterftegevallen in de sloppenwijk bevolking voorkomen. Hieruit
volgt dat een holistische benadering van het aanpakken van sociale determinanten kan
leiden tot een enorme winst in de primaire preventie van HVZ. Dit impliceert een groot
potentiaal voor winstbehoud met betrekking tot investeringen voor HVZ-behandelingen

op korte en lange termijn.
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