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ABSTRACT 
 
Steven van de Vijver, MD, 2009 
 
Prevalence, awareness, treatment and control of hypertension and associated factors among 
adults in slums of Nairobi, Kenya 
 
Key words: hypertension, slum, epidemiology, determinants, Sub-Saharan Africa, prevalence  
 
The thesis is based on secondary data from a wider study on CVD implemented by the 
African Population Health Research Centre under supervision of Catherine Kyobutungi. 
 
Problem statement: Hypertension is the single most important cause of CVD morbidity and 
mortality in the world. Especially in low- and middle-income countries there is a rising 
prevalence partly due to urbanization. 
 
Objectives: To assess prevalence, awareness, treatment and control of hypertension and 
associated factors in slums of Nairobi in order to formulate recommendations to improve 
prevention.  
 
Methods: A cross-sectional study based on the Nairobi Urban Health Demographic 
Surveillance System (NUHDSS), with hypertension defined as BP >=140/90 or current use of 
medication. 
  
Results: Overall, 19.1% were hypertensive with significant higher outcomes among females, 
older people, and Kamba ethnicity. Education, wealth and occupation were not significant 
determinants. The overall awareness among hypertensives was 21.0% which is lower in 
males, young people and those having an informal job. 15.1% of hypertensives is on current 
treatment with significant more females, elderly and those that finished secondary school or 
higher. Among hypertensives 5.1% have their blood pressure controlled, this was significantly 
higher in females. 
 
Discussion: Compared to other populations there is moderate prevalence of hypertension but 
overall low rates of awareness, treatment and control. Level of treatment among those aware 
of hypertension, and control among those on treatment are almost similar as high-income 
settings. Age and sex were the strongest determinants for hypertension whereas the 
association with socio-economic factors remains weak in this setting.   
 
Conclusion: To improve treatment and control of hypertension in slums, awareness should 
increase among patients, health care providers and policy makers. 
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BACKGROUND 
 
Personal introduction 
 
In 2004 I started the Dutch specialisation of tropical medicine. After two and a half years of 
training in surgery and gynaecology, and the core course of this Masters in International 
Health at the KIT I completed the specialisation. My first mission was for Médecins sans 
Frontières (MSF) in a hospital in Baraka, located in the eastern province South-Kivu in the 
Democratic Republic of Congo. It was a very interesting period where my working activities 
contained ward rounds, theatre, delivery room, outpatient centre, HIV and TB clinics, cholera 
outbreak unit, seven distant health care centres and trainings of community health workers. I 
loved the diversity of the job. But after almost one year I decided that I had to choose between 
the different activities for my further career. Although my former training was mainly focused 
on surgery and gynaecology and I really liked to spend hours in operation theatre and delivery 
room, I felt that primary health care was for me the most important place to make a significant 
change in level of health in a region. I decided that I needed more training in this field and 
went back to The Netherlands, an outstanding place to specialise in primary health care. In 
combination with this specialisation I decided to complete my Masters in International Health 
to create a global perspective on primary health care.  
In the TropEd program I choose courses where I could learn how vaccination, HIV and TB, 
could be integrated in the primary health care. 
On the other hand I am learning in the Dutch family medicine training not only clinical skills 
of primary health care but also about the organisation and set-up of different primary health 
care topics. I am specifically interested in their innovative guidelines on the management of 
cardiovascular disease. This subject has triggered me because I had discovered in my clinical 
work in Africa that cardiovascular diseases are also in low- and middle- income economies a 
fast growing concern. Especially in the regions where the people need help the most, and 
these diseases are the least expected: the urban slums. Hopefully this thesis provides more 
information how this problem can be approached in the slums of low- and middle-income 
countries. 
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Background information on the country and study sites  
 
Nairobi, where the two slums of the research are located, is the capital of Kenya. 
The Republic of Kenya is situated in eastern Africa, between the countries Somalia, Ethiopia, 
Uganda and Tanzania and the Indian Ocean. With a GDP of 1470 US dollars per capita in 
2008 it is a lower middle income country. But the incomes are unequally divided with a GINI 
coefficient of 42.5. Half of the population lives below the poverty line. Three quarters of the 
labour force is engaged in agriculture and one quarter in industry and services, but there is 
unemployment of 40% (World Bank; CIA Factbook).  
 
In 2008 the mean age of the country was 18.0 years old, with 42.3% of the country below 14 
years, and only 2.6% above 65 years. The population growth rate is 2.69%, with a fertility rate 
of 4.56 children born/woman and an infant mortality rate of 54.7/1000 live births (WHO 
Statistical Information System). The life expectancy in 2008 was 57.86 years; the adult 
prevalence rate of HIV is 6.7%, which makes Kenya to rank in the top ten of the world. 
Bacterial and protozoal diarrhoea, hepatitis A, and typhoid fever are the major infectious 
disease, combined with vector borne diseases like malaria and Rift Valley fever.  
There are various ethnic groups in the country: Kikuyu 22%, Luhya 14%, Luo 13%, Kalenjin 
12%, Kamba 11%, Kisii 6%, Meru 6%, other African 15%, non-African (Asian, European, 
and Arab) 1%. The religion is mainly Christian with 45% protestant and 33% Roman 
Catholic, only 10% is Muslim. The official language is English and Kiswahili. (CIA 
Factbook). In 2003 the literacy rate (age 15 and can read and write) was 85.1% (90.6% in 
males and 79.9% in females), with a school life expectancy of 10 years (females 9 years). 
 
Last year 22% of the population lived in urban areas but this grows with a 4% annual rate of 
urbanization. The people mainly go to Nairobi, with approximately 3,5  million inhabitants 
the biggest city of Eastern Africa. More than half of the city population is estimated to live in 
slums (Amnesty International Report, 2009). In Nairobi there are more than forty different 
identified slums, most of them on the eastern part of the city. The slums of the research, 
Korogocho and Viwandani, are also located in this direction on 5-10 kilometres from the city 
centre. Korogocho is regarded as one of the biggest slums of Nairobi with estimations of 
population between 120.000 and 200.000 inhabitants (Amnesty International Report, 2009; 
Korogocho website), on just a few square kilometres. This explains the name Korogocho 
which means in Swahili ‘shoulder to shoulder’. 
 
Since 2000 the African Population Health Research Centre (APHRC) is running the Nairobi 
Urban Health and Demographic Surveillance System (NUHDSS) in parts of Korogocho and 
Viwandani. The study population in May 2003 was 57,440 people living in 22,457 
households. The study population in Korogocho slum was 25,040 while Viwandani had 
28,690 people. Typically for slums worldwide the population under surveillance is highly 
mobile. One year later the figures had changed in respectively 59698, 26533 and 33165.  
As mentioned in the introduction of the NUHDSS below, the two study populations vary 
widely in a number of aspects. In Viwandani, the population is mainly comprised of labour 
migrants working in the neighbouring industrial area, while the Korogocho population is 
mainly comprised of long-term settlers mostly engaged in the informal sector. These 
communities are characterized by high crime rates, high risky sexual behaviours, low school 
participation and high unemployment rates. Compared to the rest of Kenya, the slums exhibit 
worse child health indicators with low vaccination rates, and high prevalence of diarrhoea and 
acute respiratory infections. Poor environmental sanitation is the hallmark of these 
communities. Toilet coverage is very low, there are no sewers or drainage systems and there 
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is limited access to safe drinking water. Houses characteristically have no ventilation and are 
often overcrowded (data from APHRC). 
 
Description of health care delivery system 
In the APHRC document is stated the information below, that the slums of Nairobi are 
characterized by lack of social services. Health and education services are mainly provided by 
the private and informal sector. The health care delivery system in slum communities is 
dominated by the private-for-profit sector. About 82% of the health facilities in the two slums 
are private-for-profit. Most of these facilities are not formally registered by the City Council 
and thus are poorly regulated. Public health facilities are located outside these communities 
and are limited in number. The utilization of public health facilities is therefore poor due to 
geographical access problems especially during the evenings (due to insecurity) as well as due 
to perceived low level of quality of care, inadequate stock of drugs and inadequate diagnostic 
facilities. There are about five facilities run by faith-based non-governmental organizations 
(NGOs) and by community-based organizations (CBOs). 
Some primary health care services in public health facilities such as antenatal care and 
immunization are offered free of charge, but generally services in both public and private 
facilities are paid for. According to data from the NUHDSS, about 46% of deaths occur in a 
health facility (hospital, or clinic) while about 42% occur at home. About 6% of deaths are 
said to occur on the way to a health facility.  
 
The top 10 health conditions for which people seek health care, according to a NUHDSS 
survey of health facilities that serve the populations of the two slum communities during 
2002, were in order of frequency: 

1. Malaria 
2. Diarrhea 
3. Typhoid 
4. Skin infections 
5. Pneumonia 
6. Sexual Transmitted Infections 
7. Abortion 
8. Other respiratory infections 
9. Stomach aches 
10. Tuberculosis 

 
The initial objectives of the NUHDSS were to establish the mortality and migration profiles 
of the slum dwellers and compare this with the profiles of other sections of the Kenyan 
population. Additionally the likely causes of death for children, mothers and other population 
groups to inform future policies for the delivery of health care services for the slum 
population were also collected. With the main reason to provide a sustained source of data on 
mortality among the urban poor which is largely lacking in Sub-Saharan Africa (SSA). 
 
In these last years several studies are nested within the platform of information of the 
NUHDSS since it provides an accurate denominator of the population base in the slums of 
Nairobi.  
The NUHDSS have performed studies on verbal autopsy, HIV, migration, education, poverty 
and urbanization. Each household is visited every four months to gather the information on 
the status of its residents. The main data that is collected is dead, alive, out-migrated, or in-
migrated, but additional data covers livelihoods, social economic status, marriage, social 
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networks, occupation, education and migration history among others. Their most recent study 
is on risk factors for cardiovascular diseases (CVD). 
 
The NUHDSS is part of the INDEPTH Network (www.indepth-network.org), which connects 
demographic surveillance systems in low- and middle- income countries with each other. 
 
Besides the studies related to the NUHDSS the APHRC is also doing research in other places 
and countries in SSA. The subjects differ from cervical cancer, HIV, TBC and malaria to 
education, migration, sexual behaviour. 
 
 
Statement of the problem 
 
Cardiovascular disease (CVD) is the major health burden worldwide. Although it long has 
been thought of as a health problem exclusively for the Western world, in 1999 almost 80% of 
the global CVD deaths were contributed by the middle and low income countries. In 2010 
CVD is expected to be the leading cause of death in low- and middle- income countries 
(WHO, 2002).  
The leading cause of CVD worldwide is hypertension (Murray and Lopez, 1997). In 2000 
more than a quarter of the world’s adult population (nearly one billion) had hypertension, and 
this is projected to increase by almost 40% in 2025 (Kearney, et al., 2005). This high 
prevalence, and its role as major risk factor for CVD makes hypertension the single most 
important cause of morbidity and mortality in the world (Rodgers, et al., 2004; Ezzati, et al., 
2002). 
In the low- and middle- income economies there seems to be a steep increase of the 
prevalence of hypertension, as the blood pressure in more than half of the populations in low 
or middle income countries is higher than in the US (Fuentes, et al., 2000). Also in the Sub-
Saharan Africa (SSA) there is a high prevalence of hypertension (WHO, 2005), although the 
awareness and treatment in African setting is still very low (Bovet et al., 2002; Agyemang, et 
al., 2006). Stroke mortality in urban East-African region (Dar es Salaam) is more than five 
times higher than in England, and most likely the main reason for this is high prevalence of 
hypertension and poor control of this risk factor (Walker et al., 2000). 
 
One of the reasons of the increase of the prevalence of hypertension is the urbanization 
(Godfrey and Julien, 2005). The rates of hypertension are higher in urban than in rural settings 
(Fuentes, et al., 2000; Addo et al., 2007; Agyemang et al., 2006). This is mainly associated by 
contextual and behavioural reasons like for example life style and dietary changes (Godfrey 
and Julien, 2005) that together form a complex system for developing hypertension as can be 
seen in figure 1. 
Large proportions of the urban population in low- and middle-income countries are living in 
slums (UN-HABITAT, 2003). The living conditions in these slums have a major impact on 
health and health care (Ross and Mirowsky, 2001). With the psychosocial constraints of 
violence, insecurity and stress there is also an increased risk on cardiovascular disease 
(Chambers, et al., 2009; Pawar, et al., 2008; Hill and Chambers, 2005). Assessment of 
hypertension awareness and management is crucial for developing strategies to prevent the 
increasing burden of morbidity and mortality from hypertension related complications 
(WHO/ISH statement on management of hypertension, 2003). At the moment most treatment 
of hypertension is happening only in the end stage when several complications occur, which 
makes the intervention very costly and less effective. In order to create more effective 
treatment and lower costs there should be more focus on prevention and management.  There 
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is major inequity in care for hypertension (MacMahon, et al., 2008). 90% of the 50 billion 
dollars that are spent on hypertension is happening in the high-income countries, although the 
low and middle income countries have a five times higher burden of CVD. It is a concern to 
observe that ten years ago this enormous burden of cardiovascular diseases in low- and 
middle- income economies was already predicted by the Global Burden of Disease Project, 
and that still the major health development funds, like the World Bank and Bill and Melinda 
Gates Foundation, are not addressing this growing need (MacMahon, et al., 2008). 
 
Information on CVD and their risk factors such as hypertension and their management in 
slums is very limited. There are some studies in the slums of Dar es Salaam, the capital of 
neighbouring country Tanzania, which report alarming results of increasing and high 
prevalence of hypertension (Bovet et al., 2008; Njekelela et al., 2009), but there is a strong 
need to get more results on prevalence and insight into which people are at risk. The aim of 
this study was therefore to explore the magnitude of the problem of hypertension, awareness, 
treatment and control, and their determinants in the slums of Nairobi. As in other settings 
factors like age, sex, ethnicity, occupation, education and wealth play a role in CVD (Grotto, 
et al., 2007; Grotto, et al., 2008), this study aims to get more insight into factors that may 
contribute to CVD in a slum setting. Hopefully the results of this thesis are useful in 
developing effective interventions for the local and international NGO’s like MSF and 
AMREF that are active in the slums of Nairobi. A common and reliable methodology to study 
the epidemiology of chronic diseases in low- and middle- income countries is with a 
demographic surveillance system (Van Minh, et al., 2008; INDEPTH Network, 2009). There 
are also other risk factors for hypertension and cardiovascular disease like obesity, alcohol 
consumption, smoking, diabetes, hypercholesterolemia and other factors (Wong, et al., 2005) 
that are included in the main study of the APHRC but is not part of this thesis.   
 
 
Conceptual framework 
 
For the APHRC study on CVD an adaptation of the conceptual framework of Wong and 
colleagues (Wong, et al., 2005) is used, shown in figure 1. This is quite a complete framework 
on CVD. As my thesis is only focusing on the hypertension part of the CVD, and only 
specific determinants, I have made an adjustment of this study for my own conceptual 
framework, shown in figure 2. It demonstrates that the thesis focuses on the role of the six 
determinants on all four dimensions of hypertension (prevalence, awareness, treatment, 
control). In the upper part the three non-modifiable risk factors (sex, age, ethnicity) are 
presented and below the three contextual risk factors (education, wealth, occupation).
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Figure 1: Conceptual framework for risk perception and risk factors for cardiovascular 
diseases (Wong, et al., 2005) 
 

 
 
Figure 2: Conceptual framework of six possible determinants on hypertension   
_
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STUDY OBJECTIVES 
 
Overall objective: 
To assess the current situation on prevalence, awareness, treatment and control of 
hypertension, by various determinants, in the slums of Nairobi in order to formulate 
recommendations for improved care of hypertension in this location. 
 
Specific objectives: 

- To assess the current situation on prevalence, awareness, treatment and control of 
hypertension in the slums of Nairobi 

- To explore the correlation of hypertension to various factors such as age, sex, 
ethnicity, hypertension awareness, education, occupation and wealth in Nairobi slum 
area.  

 
Study questions: 

- To assess the prevalence of hypertension in adults in different age groups in the slums 
of Nairobi 

- To assess determinants of hypertension: sex, age, ethnicity, education, wealth and 
occupation 

- To assess the awareness of adults in the slums of Nairobi of their hypertensive state 
- To assess determinants of awareness: sex, age, ethnicity, education, wealth and 

occupation 
- To assess the treatment of adults with hypertension in the slums of Nairobi 
- To assess determinants of treatment: sex, age, ethnicity, education, wealth and 

occupation 
- To assess the level of control with medication of adults with assumed hypertension 
- To assess determinants of this control: sex, age, ethnicity, education, wealth and 

occupation 
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METHODS 
 
Design 
The study of the APHRC is a cross sectional survey based on household visits in an urban 
slum population of Nairobi. For my thesis I use the data from this study for a secondary data 
analysis. 
 
Setting 
The Cardiovascular Disease (CVD) study under the title: ‘Assessing the linkages between 
socioeconomic status, perceived personal risk, and risk factors for cardiovascular and related 
non-communicable diseases in a population of slum dwellers in Nairobi, Kenya’, is nested 
within the National Urban Health Demographic Surveillance System. 
The research is divided in several smaller studies. In collaboration with Catherine 
Kyobutungi, she is working for APHRC and responsible for the research, we have decided 
that I focus on the part of hypertension. 
In the CVD study the household visit does not only include measurement of blood pressure 
but also glucose, lipids, body and waist measurements and an extensive questionnaire. 
 
Patients 
Inclusion criteria 
The inclusion criteria the APHRC has applied are: 18 years and above, given informed 
consent to participate and not physically or mentally incapacitated. 
 
Sample size 
For the quantitative cross sectional survey, the APHCR considered a range of scenarios that 
would yield a sample size able to detect differences in the prevalence of behavioural and 
physiological risk factors among males and females in each of the two slums.  
As mentioned in the study, the sample size is based on calculations on the risk factor (for 
which data are available) with the lowest estimated prevalence based on their assumptions, 
i.e. obesity. The obesity prevalence amongst females is estimated to be about half of the 
figure for Nairobi province (which is 12% at Kenyan Health Survey) and the prevalence 
amongst males to be about half what it is among females (i.e. 6% and 3% respectively). A 
difference of at least 3% in % of obesity is considered to be relevant. Since sample size 
depends on effect size, using a strategy with a small effect size (3%) ensures sufficient power, 
to detect differences in the other risk factors which have much higher prevalence/larger effect 
sizes, and to conduct subgroup analyses of factors with unknown effect sizes (but expected to 
be >3%) such as socioeconomic groups. Additionally since the prevalence of most 
physiological risk factors increases with age, the sample size is also sufficient to detect 
differences between the different age groups (18-29, 30-39, 40-49, 50-59, over 65 years) used 
in the analysis.  
Using SAS UnifyPow software a sample size was obtained of 796 individuals per sex and per 
slum, to detect a difference in prevalence of obesity between males and females of at least 3% 
(if it exists), with 95% probability and 80% power. The total sample size was therefore 3184 
i.e. 796 x 4 (2 sexes, 2 slums). A high non-participation was expected, mainly from refusals 
(given the requirement for biological samples) and failure to turn up for the interview. Taking 
into account a 15% non-participation rate, the effective sample size was calculated at 3746 
individuals. 
 
Besides this minimum amount of people in the study population due to the different risk 
factors there was also an aim to constitute strata divided by slum of residence (Korogocho, 
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Viwandani), gender (female, male) and age group (18-29, 30-39, 40-49, 50-59, over 65 
years), which makes 20 strata in total. The minimum per strata was 250 respondents. The 
target overall sample was therefore 5000 respondents. This approach of strata with different 
age groups and sex is designed to facilitate statistical analysis and comparison between these 
strata. In these 5000 respondents there are sufficient numbers from the different categories of 
the six determinants. 
The recruitment of the participants in the NUHDSS study is done by visiting all households in 
the designated areas of the slums of Korogocho and Viwandani. These two areas have been 
carefully selected at the start of the NUHDSS study as being highly representative of the 
overall slum population. All the people living in these marked households are included in the 
NUHDSS. Every three months the demographic information of the inhabitants is updated by 
the most recent household visits. From these NUHDSS database participants have been 
randomly sampled in order to fill the different strata of the CVD study. 
 
Ethical 
All patients that are included in the research have access to treatment. In collaboration with 
other NGO’s two extra health posts have been set up just to treat all the patients that come up 
from this study. Given that these conditions are chronic in nature, a more long-term 
arrangement has been put in place to ensure that the people found to have hypertension get 
treatment even beyond the life of the project. 
The research of the APHRC has been approved after ethical review by the Kenya Medical 
Research Institute (KEMRI)/National Ethical Review Committee. The thesis has been 
approved by the Research Ethics Committee at the Royal Tropical Institute (KIT). The 
participation of the people is on voluntary base, with written informed consent. 
Confidentiality of the results is ensured, mainly by using codes as identifiers for anonymity. 
 
 
Data collection 
In this study we use existing data that have been collected in the study of the APHCR. The 
APHCR collected their data from the household visits from the NUHDSS study.  
We use data on prevalence, awareness, treatment and control of hypertension, sex, age, 
ethnicity, education, wealth, and occupation.  
 
Measurement instruments 
The techniques of the research are structured interviews with examination of the blood 
pressure. At the end of the questionnaire, which took on average twenty minutes, the physical 
examination was taken. The staff was instructed to follow strict regulations while taking the 
blood pressure: respondent should remain seated, and hold the monitoring device on the upper 
arm and hold it at heart level against his/her chest. The blood pressure was measured three 
times consecutively, using mainly the left arm. To minimise observer bias there was digital 
equipment.  
The equipment selected used for blood pressure is recommended by the WHO STEPs group. 
It is the OMRON ® (Digital Automatic Blood Pressure Monitor). For the case definitions the 
standards of the SAGE and STEPs surveys is used. Which means for hypertension: Mean 
systolic BP >= 140 mmHg; or diastolic BP >= 90 mmHg; or both; or self-reported current use 
of anti-hypertensive medication. The average of the second and the third measurement is used 
as final result. To secure that the data used are reliable there was a cut-off from systolic above 
30. 
Results below this threshold were not accepted in the study. 
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Definitions 
Awareness of hypertension was defined as self-reporting of any prior diagnosis of 
hypertension by a health-care professional. Treatment of hypertension was defined as 
receiving prescribed antihypertensive medication for management of high blood pressure in 
the last year. Control of hypertension was defined as the proportion of patients on 
antihypertensive therapy with systolic blood pressure of less than 140mm Hg and diastolic 
blood pressure of less than 90 mm Hg. 
 
In principal there were 23 different categories of tribes, see Annex 2. This has been simplified 
into five main groups for data analysing (i.e. the four most dominant ethnic groups and the 
rest and missing combined under ‘others’).  
 
In Annex 3 there is an overview of the three different measurements of wealth. First, assets 
were determined as the wealth people own, including house, furniture and other belongings. 
Second expenditures were determined as being the cash money that is owned and can be 
spend on daily needs, and third the composite which is a combination of assets and 
expenditure. All three categories were measured both in tertiles and in quintiles. 
In the literature different ways of measuring wealth in poor settings are found (Addo, et al., 
2009; Bovet, et al., 2002; Njelekela, et al., 2009). After discussion with the local people it was 
decided to use expenditure tertiles, as the standard for wealth, as it might be guiding in the 
opportunity for people to buy medication or healthy food and therefore is likely to have the 
strongest link with hypertension. 
The first tertile is the poorest group; the third tertile is the richest. ‘Not applicable’ was used 
for the people in the study that did not know, or would not like to share their expenditure, or if 
the results was missing. 
 
The determinant occupation is defined in four mutually exclusive categories. These four 
categories are merged from the ten original categories, see Annex 4. ‘Formal’ means having 
an official working contract. ‘Not applicable’ are the people where the information on their 
job was not clear or missing.  
 
Quantitative data were after the interview entered in an MS Access database for management. 
The data are analyzed by STATA 10 and SPSS (version 15.0) in second phase. The data on 
age, sex and measurement of hypertension had to be all complete in order to be included in 
the statistics.  
To assess the prevalence of hypertension, awareness, treatment amongst the six determinants 
(age, sex, occupation, education, wealth, and ethnicity) Chi-square cross tables were 
measured. As all the determinants are closely interrelated the logistic regression was started 
with full models including all six determinants. In stepwise approach the best described model 
was measured. As age and sex appeared so strong associated with hypertension age adjusted 
and sex specified measurements were performed. In all the analyses a p-value of less than 
0.05 was considered statistically significant, and 95% confidence intervals were used. 
 
Quality of measurements 
The APHCR made a list to ensure quality in the research.  

- Interviewers, team leaders and supervisors are rigorously trained in interview techniques 
and how to use the equipment.  

- Questionnaires are translated into Swahili and back to English. Interviews are conducted 
in Swahili.  
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- Team leaders do spot checks of at least 5% randomly selected interviews conducted by 
each field worker supervised.  

- Supervisors are present during data collection to ensure that procedures are followed 
correctly. 

- Supervisors check 5% randomly selected forms filled by interviewers. Forms are 
checked for errors, missing information, inconsistent responses and where necessary, the 
field worker is asked to visit the respondent and clarify the information. 

- At data entry level, 5% of all forms entered by each data entry clerk are entered in a 
separate database by the respective supervisor. If mismatches are found in 5% of the 
data initially entered by the clerk, all forms from that clerk are re-entered. 

- A data manager oversees the data quality procedures. Where necessary, forms are sent 
back to the field for resolution. 

 
I have accompanied the team at their field visits at the study sites in Korogocho and 
Viwandani in order to see if the quality control was in place. The minimum level of education 
for the staff that performed the interviews was secondary school finished with high grades. 
Most of the staff was from the slums itself to create better acceptance for participation. 
The team leader who supervised the staff in the field had a Masters degree in a health related 
subject. The supervisors that participated in the study required a PhD. 
 
Timeline 
In April 2008 the APHRC research started with the first questionnaires. In February 2009 the 
last questionnaires have been conducted. From February until July data were electronically 
entered, and cleaned by staff at the APHCR. 
 
Financial 
The research of the APHCR has been funded most specifically by the Wellcome Trust. 
This part of the research and thesis on hypertension is done on my own expenses.  
 
Literature review 
The literature that is used in this thesis was found with searches in the Pubmed database by 
the following search terms: hypertension, cardiovascular diseases, slum, low- and middle-
income countries, Sub-Saharan Africa, epidemiology, prevalence, awareness, treatment, 
control, in different combinations. Besides the initial searches, the references of interesting 
articles were used for new information. 
 
Limitations of methodology 
The inclusion of participants is based on voluntary participation, this might influence the 
results. The information on contextual risk factors like education, wealth and occupation is 
gathered in interviews, in which the participant might influence the outcome as well. 
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RESULTS 
 
7990 people have been sampled from the NUHDS database, see Annex 1, and in total 5190 
successful household visits have been made (65.0%). Exclusion is caused by refusal and 
repetitive absence during home visits. After cleaning the data in SPSS for missing diastolic 
and systolic blood pressures, there were 5046 participants left to include in my research. 
In Table 1 the overall characteristics of the study population are presented. By using chi-
squares to determine significance, it becomes clear that in general males in the slums have 
received more education (P<0.001), have more money to spend (P<0.001), and have better 
professional circumstances with more formal jobs and less unemployment than their female 
counterparts (P<0.001). The mean systolic pressure of males was significantly higher than 
females (124.4 mmHg versus 122.9, P=0.003), whereas the diastolic pressure was higher 
among females (76.8 mmHg versus 75.4 mmHg), but not significant.  
Table 1:  Sociodemographic characteristics of study population 
 Women  Men  
 N total (2323) % N total (2723) % 
Age (in years):     
18-29 539 23.2 592 21.7 
30-39 547 23.5 581 21.3 
40-49 572 24.6 591 21.7 
50-59 333 14.3 551 20.2 
60 < 332 14.3 408 15.0 
Education:     
No school 433 18.6 226 8.3 
Not finished primary school 615 26.5 578 21.2 

Primary school 904 38.9 1202 44.1 
Secondary school + higher 370 15.9 717 26.3 
Ethnicity (see Annex 2)     
Luo 260 11.2 402 14.8 
Luhya 252 10.8 402 14.8 
Kamba 429 18.5 638 23.4 
Kikuyu 979 42.1 884 32.5 
Others 403 17.3 397 14.6 
Wealth (see Annex 3):     
1st tertile (lowest in expenditure) 1009 43.4 830 30.5 
2nd tertile 714 30.7 818 30.0 
3rd tertile (highest in expenditure) 456 19.6 863 31.7 
NA 144 6.2 212 7.8 
Occupation (see Annex 4):     
Formal 408 17.6 738 27.1 
Informal 1510 65.0 1834 67.4 
Unemployed 307 13.2 101 3.7 
Agriculture 14 0.6 8 0.3 
NA 84 3.5 42 1.5 
Blood pressure     
Mean systolic (SD) 122.9 (21.8)   124.4 (18.1)   
Mean diastolic (SD) 76.8 (13.0)  75.4 (11.6)  

The various results of the determinants ethnicity, wealth and occupation are adjusted and 
compressed in order to have a better overview and allow stronger calculations, see Annex 
2,3,4 
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Prevalence  
The overall prevalence of hypertension among the sampled population in the slums of Nairobi 
was 19.2%. In a first analysis of the data using cross tables in Chi square test significant 
correlations were found between hypertension and almost all determinants (sex, age, 
education, ethnicity and occupation P=0.001) except wealth (P=0.080).  
 
Table 2: Prevalence (in %) of hypertension in sampled population 
 
Sex  
Female 21.2 
Male 17.4 
 P < 0.001 
Age (in years):  

18-29 6.0 
30-39 10.1 
40-49 18.7 
50-59 28.2 
60 < 42.8 
 P < 0.001 
Education:  
No school 28.5 
Not finished primary school 25.1 

Primary school 16.2 
Secondary school + higher 12.5  
 P < 0.001 
Ethnicity  
Luo 15.3 
Luhya 19.1 
Kamba 20.9 
Kikuyu 21.3 
Others 15.1 
 P < 0.001 

Wealth:  
Expenditure 1st tertile 19.5 
Expenditure 2nd tertile 17.7 
Expenditure 3rd tertile 21.0 
 P = 0.080 
Occupation:  
Formal  19.3 
Informal 18.9 
Unemployed 12.7 
Agriculture 45.5 
 P < 0.001 
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To differentiate the results the prevalence of hypertension is specified along the subgroups 
female and male, see Table 3. 
 
Table 3: Prevalence (in %) of hypertension in subgroups female/male 
 
 Women (21.2) Men (17.4) 
Age (in years):   

18-29 4.5 7.4 
30-39 10.8 9.5 
40-49 24.0 13.7 
50-59 32.1 25.8 
60 < 49.7 37.3 
 P < 0.001 P < 0.001 
Education:   
No school 32.1 21.7 
Not finished primary school 27.5 22.7 

Primary school 16.2 16.2 
Secondary school + higher 10.0  13.8 
 P < 0.001 P < 0.001 
Ethnicity   
Luo 20.4 11.9 
Luhya 22.6 16.9 
Kamba 23.1 19.4 
Kikuyu 23.0 19.3 
Others 14.4 15.9 
 P= 0.006 P = 0.010 

Wealth:   
Expenditure 1st tertile 21.3 17.3 
Expenditure 2nd tertile 18.3 17.1 
Expenditure 3rd tertile 25.4 18.7 
 P = 0.015 P = 0.670 
Occupation:   
Formal  18.4 19.8 
Informal 22.3 16.0 
Unemployed 13.4 10.9 
Agriculture 35.7 62.5 
 P = 0.001 P < 0.001 

 
 
 
 
 
 
 
 
 
 



 15 

In Table 4 the results of the multiple regression with stepwise regression, which showed that 
occupation, education and wealth were not having significant association.  
 
Table 4: multiple regression with all the determinants 
 
Sex OR 95% CI 
Female reference  
Male 0.68 0.57-0.81 
Age (in years):   
18-29 reference  
30-39 1.86 1.33-2.62 
40-49 3.60 2.61-4.96 
50-59 6.67 4.81-9.24 
60 < 13.25 9.40-18.69 
Education   
No school reference  
Not finished primary school 1.23 0.95-1.59 

Primary school 1.19 0.91-1.56 
Secondary school + higher 1.02 0.74-1.41 
Ethnicity   
Luo reference  
Luhya 1.14 0.83-1.57 
Kamba 1.38 1.04-1.84 
Kikuyu 1.04 0.79-1.36 
Others 0.81 0.58-1.13 
Wealth   
1st tertile reference  
2nd tertile 1.00 0.83-1.22 
3rd tertile 1.11 0.91-1.35 
Occupation   
Formal reference  
Informal 0.85 0.70-1.02 
Unemployed 0.90 0.61-1.32 
Agriculture 1.28 0.53-3.12 
 
Sex 
Prevalence of hypertension in the sampled population was among women significantly higher 
than in men, 21.2% versus 17.4%. Table 5 shows that the higher prevalence of hypertension 
among females is associated by higher use of medication but also in higher blood pressure 
(both systolic and diastolic) in the study population. Multiple regression, Table 4, shows that 
being a male was associated with less hypertension (OR 0.68, with CI 95% 0.57-0.81)). 
 
Table 5: analysis of hypertension (in %) compared between females and males 
  
 Hypertension Current Medication High blood pressure > 

140/90 
Systolic > 
140 

Diastolic >90 

Female 21.2 4.6 19.7 15.2 12.1 
Male 17.4 1.4 16.9 13.4 9.3 
 P<0.001 P<0.001 P=0.009 P=0.083 P=0.001 
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Age 
The prevalence of hypertension increased with age. When divided by sex subgroups the 
prevalence in the youngest age group is much higher for men than for women (7.4% versus 
4.9%), but in the older groups it is the other way round. In the oldest group almost half 
(49.7%) of the females were hypertensives compared to 37.3% of the males (Table 3).  
Of all the six determinants it is clear from the multiple regression analyses that age has the 
strongest association (Table 4).  
 
Education 
In Table 2 there seems to be a significant correlation between education and hypertension, 
with the prevalence of hypertension being higher in people with low education than those 
with high education. In females this trend seems even stronger with the prevalence in the 
category ‘no school’ (32.1%) more than three times higher than the group of secondary school 
and higher (10.0%). However, after adjustment for age (Table 6) people with high education 
were more likely than those with low education to have hypertension in both men and women. 
In multiple regression analysis this effect was no longer significant (Table 4).  
 
Table 6: Age-adjusted Odds ratios and 95% confidence intervals of hypertension by study characteristics 
 
 Women   Men  
Age (in years): OR 95% CI OR 95% CI 
18-29 reference  reference  
30-39 2.59 1.59-4.24 1.30 0.86-1.97 
40-49 6.76 4.30-10.62 1.98 1.34-2.91 
50-59 10.16 6.35-16.25 4.32 3.01-6.21 
60 < 21.20 13.35-33.67 7.40 5.12-10.67 
Education:     
No school reference  reference  
Not finished primary school 1.43 1.06-1.93 1.50 1.02-2.21 

Primary school 1.39 1.00-1.94 1.62 1.10-2.37 
Secondary school + higher 0.92 0.59-1.44 1.71 1.12-2.62 
Ethnicity     
Luo reference  reference  
Luhya 1.15 0.74-1.81 1.41 0.93-2.13 
Kamba 1.20 0.86-1.79 1.79 1.24-2.60 
Kikuyu 0.75 0.52-1.08 1.53 1.07-2.18 
Others 0.46 0.30-0.72 1.19 0.78-1.80 
Wealth:     
1st tertile reference  reference  
2nd tertile 0.95 0.73-1.23 1.11 0.85-1.45 
3rd tertile 1.33 1.01-1.76 1.12 0.86-1.45 
Occupation:     
Formal reference  reference  
Informal 1.05 0.78-1.42 0.72 0.57-0.90 
Unemployed 0.99 0.63-1.57 0.84 0.42-1.69 
Agriculture 0.85 0.26-2.73 2.85 0.66-12.25 
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Ethnicity 
In men, the prevalence of hypertension was lower in Luo ethnic group than other ethnic 
groups. The differences between Luo and Kamba and Kikuyu still remained statistically 
significant after adjustment for age. Luo also had a slightly lower prevalence of hypertension 
than Luyha, Kamba and Kikuyu women, but a higher prevalence than other ethnic groups. 
Only the difference between Luo women and the group ‘others’ remained statistically 
significant after adjusted for age (Table 6), this continued in the multivariate regression 
(Table 4). 
 
Wealth 
Wealth is the only determinant that does not show a significant association on the prevalence 
of hypertension (Table 2). Only if the expenditure tertiles are divided by sex (Table 3) there 
seems to be a significant drop in the second tertile of the women. After age adjustment (Table 
6) and in the multiple regression analysis (Table 4) wealth is no longer found to a significant 
determinant on hypertension. In the calculations the expenditure tertiles were even lowering 
the B-coefficient so it was not included in the multiple regression after backward stepwise 
approach (Table 7). 
 
Table 7: Odds ratios and 95% confidence intervals of hypertension by study characteristics adjusted to 
age and ethnicity, after backward stepwise regression 
 
 Women   Men p 
Age (in years): OR 95% CI OR 95% CI 
18-29 reference  Reference  
30-39 2.62 1.60-4.29 1.30 0.86-1.97 
40-49 6.76 4.29-10.64 1.95 1.32-2.87 
50-59 10.72 6.68-17.20 4.34 3.02-6.24 
60 < 25.30 15.74-40.66 7.40 5.12-10.70 
Ethnicity     
Luo reference  Reference  
Luhya 1.15 0.74-1.81 1.41 0.93-2.13 
Kamba 1.20 0.80-1.79 1.79 1.24-2.60 
Kikuyu 0.75 0.52-1.08 1.53 1.07-2.18 
Others 0.46 0.30-0.72 1.19 0.78-1.80 
 
 
Occupation 
On first analysis there seems to be a significant association of the determinant occupation on 
the prevalence of hypertension (Table 2). After adjusted for age (Table 6) there was only a 
significant lower prevalence in males with informal jobs compared to males with formal jobs. 
But in the multivariate regression model the occupation was not significantly associated with 
hypertension (Table 4).  
 
  



Awareness 
Overall, 21.1% of the people that had hypertension were aware (203 out of 966 people).  
 
Table 8: Overview of awareness of hypertension  
 Hypertensive Non-hypertensive Total 
Aware of hypertension 203 (4.0%) 77 (1.5%) 280 (5.5%) 
Non- aware of hypertension 763 (15.1%) 4003 (79.4%) 4766 (94.5%) 
Total 966 (19.1%) 4080 (80.9%) 5046 (100%) 

 
Among the people that state that were aware of hypertension by self-reporting or earlier 
diagnosed 27.5% (which is 77 people of the 280) is not having hypertension in our research 
following the definition. They had a good blood pressure without use of medication. 
 
Table 9: Prevalence of awareness, treatment and control among hypertensives (N=966 and control on 
treatment N=146)                 
            Awareness           Treatment         Control Control on Treatment 
Sex     
Female 29.8 22.0 6.9 31.5 
Male 12.0 8.0 3.2 39.5 
 P<0.001 P<0.001 P=0.008 P=0.370 
Age (in years):     
18-29 4.4 4.4 2.9 66.7 
30-39 5.3 4.4 3.5 80.0 
40-49 25.2 17.0 6.4 37.8 
50-59 22.9 16.1 4.0 25.0 
60 < 26.0 19.2 6.0 31.1 
 P<0.001 P<0.001 P=0.528 P=0.088 
Education:     
No school 24.7 18.1 4.8 26.5 
Not finished primary school 28.0 20.0 6.7 33.3 
Primary school 13.2 8.8 4.4 50.0 
Secondary school + higher 20.6 16.2 3.7 22.7 
 P<0.001 P = 0.001 P = 0.478 P=0.135 
Ethnicity     
Luo 17.8 10.9 5.0 45.5 
Luhya 14.4 10.4 3.2 30.8 
Kamba 17.6 12.6 2.2 17.9 
Kikuyu 26.1 18.9 6.6 34.7 
Others 20.7 15.7 7.4 47.4 
 P= 0.021 P = 0.055 P = 0.097 P=0.239 
Wealth:     
1st tertile 25.7 19.2 6.4 33.3 
2nd tertile 18.5 12.2 3.0 24.2 
3rd tertile 19.2 13.7 5.4 39.5 
 P = 0.048 P= 0.034 P = 0.140 P=0.392 
Occupation:     
Formal 21.7 15.4 5.4 35.3 
Informal 20.2 14.3 4.8 33.3 
Unemployed 26.9 21.2 9.6 45.5 
Agriculture 10.0 10.0 0.0 0.0 
 P = 0.540 P = 0.565 P = 0.406 P=0.759 
Overall 21.1 (N=203) 15.1 (N=146) 5.1 (N=49) 33.6 (N=49) 
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Sex 
There was a strong significant difference by sex in awareness of being hypertensive, with 
females being more than twice as aware (female 29.8% versus male 12.0%) (Table 9). In the 
multivariate regression the difference almost quadruples (Table 10). 
 
Table 10: multiple regression with awareness with all the determinants 
 
Sex OR 95% CI 
Female reference  
Male 0.28 0.19-0.43 
Age (in years):   
18-29 reference  
30-39 0.95 0.22-4.07 
40-49 5.34 1.53-18.63 
50-59 6.23 1.79-22.06 
60 < 6.43 1.82-22.74 
Education   
No school reference  
Not finished primary school 1.40 0.85-2.31 

Primary school 1.00 0.56-1.78 
Secondary school + higher 1.78 0.85-3.72 
Ethnicity   
Luo reference  
Luhya 0.75 0.33-1.71 
Kamba 1.20 0.60-2.41 
Kikuyu 1.73 0.91-3.27 
Others 1.35 0.61-2.96 
Wealth   
1st tertile reference  
2nd tertile 0.74 0.48-1.15 
3rd tertile 0.78 0.51-1.21 
Occupation   
Formal reference  
Informal 0.63 0.41-0.97 
Unemployed 0.92 0.41-2.08 
Agriculture 0.18 0.02-1.54 
 
 
Age 
The level of awareness of hypertension within the group that is hypertensive rise significantly 
with age (Table 9). This trend is similar in males and females (Table 11). The multivariate 
regression (Table 10) shows that there is a significant cut-off in awareness at 40 years and 
above. 
 
Education 
Education significantly correlated with awareness. The significant correlation in the univariate 
analysis did no longer exist in the multivariate regression, Table 10.  
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Ethnicity 
There was significant association between ethnicity and awareness of hypertension, with the 
Kikuyu being the most aware and the Luhya least aware of their hypertension status. When 
the results were stratified by sex, and in the multivariate regression, there was no significant 
association between ethnicity and hypertension awareness. 
 
Table 11: Prevalence of awareness, treatment and control among hypertensives in subgroups by 
females/males (crosstabs in chi-square) 
 
 Awareness  Treatment           Control   Control*  

 N=492 N=474 N=492 N=474 N=492 N=474 N=108 N=38 
 Women 

(29.8) 
Men 
(12.0) 

Women (22.0) Men (8.0) Women 
(6.9) 

Men (3.2) Women 
(31.5) 

Men (39.5) 

Age (in 
years): 

        

18-29 8.3 2.3 8.3 2.3 8.3 0.0 100.0 0.0 
30-39 8.5 1.8 6.8 1.8 5.1 1.8 75.0 100.0 
40-49 31.4 14.8 20.4 11.1 6.6 6.2 32.1 55.6 
50-59 36.4 12.7 27.1 7.7 6.5 2.1 24.1 27.3 
60 < 35.0 16.4 27.3 10.5 7.9 3.9 28.9 37.5 
 P<0.001 P = 0.012 P = 0.005 P = 0.126 P=0.955 P = 0.290 P=0.068 P=0.424 
Education:         
No school 29.9 10.2 23.0 4.1 6.5 0.0 28.1 0.0 
Not finished 
primary 
school 

34.9 19.1 25.4 13.0 8.9 3.8 34.9 29.4 

Primary 
school 

21.2 7.2 15.1 4.1 6.2 3.1 40.9 75.0 

Secondary 
school + 
higher 

40.5 13.1 29.7 11.1 2.7 4.0 9.1 36.4 

 P = 0.026 P = 0.013 P = 0.085 P = 0.013 P = 0.533 P = 0.565 P=0.277 P=0.098 
Ethnicity         
Luo 24.5 10.4 15.1 6.3 7.5 2.1 50.0 33.3 
Luhya 22.8 7.4 17.5 4.4 5.3 1.5 30.0 33.3 
Kamba 26.5 10.5 21.2 5.6 1.0 3.2 4.8 57.1 
Kikuyu 35.3 14.0 25.3 10.5 8.9 3.5 35.1 33.3 
Others 25.9 15.9 20.7 11.1 10.3 4.8 50.0 42.9 
 P= 0.187 P = 0.504 P = 0.450 P = 0.328 P = 0.089 P = 0.842 P=0.033 P=0.857 
Wealth:         
1st tertile 33.6 13.9 27.0 7.6 8.8 2.8 32.8 36.4 
2nd tertile 25.2 12.1 16.8 7.9 3.1 2.9 18.2 36.4 
3rd tertile 30.4 11.2 20.7 8.7 8.6 3.1 41.7 35.7 
 P = 0.254 P = 0.770 P= 0.079 P = 0.938 P = 0.099 P = 0.984 P=0.225 P=0.999 
Occupation:         
Formal 38.7 13.0 29.3 8.2 6.7 4.8 22.7 58.3 
Informal 28.3 10.9 20.2 7.5 6.5 2.7 32.4 36.4 
Unemployed 29.3 18.2 24.4 9.1 12.2 0.0 50.0 0.0 
Agriculture 20.0 0.0 20.0 0.0 0.0 0.0 0.0 - 
 P = 0.333 P = 0.671 P = 0.370 P = 0.914 P = 0.530 P = 0.597 P=0.416 P=0.316 

Control* = Control among treatment group 
 
Wealth 
The first tertile has significantly the highest level of awareness (Table 9), with the second and 
third tertiles with almost similar percentages. However, in the multivariate regression (Table 
10), wealth was not related to hypertension awareness. 
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Occupation 
In occupation there seems to be a trend that unemployed have the highest percentage of 
awareness, and the farmers the lowest (Table 9). By specifying the results by sex (Table 11), 
or multivariate regression (Table 10) these results become insignificant. 
 
Treatment  
In the study 146 people are receiving current treatment (medication in the last twelve months), 
which is 15.1% of the hypertensive people (Table 9), and 70.9% of all the people that are 
aware and having hypertension (N=203).  
 
Sex 
There was a significant difference in hypertension treatment between female and male (22.0% 
versus 8.0%, P<0.001) (Table 11). In the multivariate regression the difference quadruples 
(Table 12). 
 
Table 12: multiple regression with treatment with all the determinants 
 
Sex OR 95% CI 
Female reference  
Male 0.25 0.16-0.40 
Age (in years):   
18-29 reference  
30-39 0.78 0.17-3.50 
40-49 3.16 0.88-11.34 
50-59 4.44 1.23-15.98 
60 < 4.38 1.20-15.90 
Education   
No school reference  
Not finished primary school 1.59 0.91-2.77 

Primary school 1.12 0.58-2.17 
Secondary school + higher 2.60 1.15-5.90 
Ethnicity   
Luo reference  
Luhya 0.96 0.35-2.63 
Kamba 1.67 0.71-3.90 
Kikuyu 2.36 1.07-5.17 
Others 2.09 0.82-5.29 
Wealth   
1st tertile reference  
2nd tertile 0.66 0.40-1.08 
3rd tertile 0.73 0.45-1.19 
Occupation   
Formal reference  
Informal 0.68 0.42-1.12 
Unemployed 0.99 0.41-2.41 
Agriculture 0.30 0.03-2.64 
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Age 
The percentage of treatment was significant higher in older age than in younger people. When 
specified by sex this trend seems indifferent among males (Table 11). In the multivariate 
regression the correlation with older age and higher percentage of treatment starts being 
significant from 50 years and above (Table 12). 
 
Education 
In the univariate analysis there was a significant association between education and treatment 
(Table 9). In the multivariate regression (Table 12) it becomes clear that people that finished 
secondary school or higher, were significantly more likely than people that have not attended 
school, to receive hypertension treatment. 
 
Ethnicity 
Similar as in awareness, also in treatment the Kikuyu have the highest treatment rate and 
Luhya the lowest treatment rate (Table 9). In the multivariate regression (Table 12) only the 
difference between Luo and Kikuyu remained significant. 
 
Wealth 
Significantly more people are on treatment in the first tertile according to univariate analysis 
(Table 9). Specified by sex (Table 11) or in multivariate regression (Table 12) this trend 
disappears. 
 
Occupation 
As for the other determinants occupation seems to have a similar trend in treatment as 
awareness with people in agriculture having low percentage, 10%,  and unemployed the 
highest percentage on treatment with 21.2% (Table 9). The multivariate regression (Table 12) 
shows no significant correlation.  
 
In the multivariate regression of treatment among the people that are aware there were no 
significant results. This might be due to the fact that the number of people being aware of 
their hypertension was low (N=203).   
 
From the 146 people that stated to have taken medication in the last year, 97 have taken it also 
in the last two weeks. 6 of them have started in the last two weeks so they might not yet have 
an influence on the blood pressure. In both groups (medication last two weeks versus 
medication last year) less than one third has controlled their blood pressure (31.4% versus 
32.0%) (Table 13). If two weeks instead of last year would be regarded as current treatment 
the result of treatment among hypertensives would drop from 15.1% to 10.2%. And the 
treatment among people that were aware of hypertension would drop from 70.9% to 47.8%.  
In the multiple regression analysis of only those respondents that took treatment during the 
last 2 weeks before the survery there is a higher B-coefficient 0.202. Besides the other factors 
in age, sex and education, it shows here also a significant difference (OR 1.80 and SD 1.08-
3.00) that formal jobs have higher rates of treatment. 
 
Table 13: differences in treatment 2 weeks or 12 months (crosstabs in chi-square) 
 
 Total (% among 

hypertensives) 
% use among people aware 
HT 

% of blood pressure 
controlled 

Treatment 12 
months 

146  (14.9%) 70.9 31.4 

Treatment 2 weeks 97  (10.0%) 47.8 32.0 
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Control 
In the group of hypertensives (966) only 49 (5.1%) have a blood pressure below 140/90. In 
the group of people receiving treatment (146) it makes 33.6% (Table 9). 
 
In line with the findings of higher rates of women being on treatment, the chi-square analysis 
shows a significantly higher percentage of control of hypertension in women than in men 
(Table 9). But among people that are on treatment males were more often controlled than 
females (39.5% versus 31.5%), although this was not significant (Table 9). 
 
In all the other determinants there was no significant association with hypertension control 
(Table 9). When the results were specified by sex, (Table 11), there was also no significant 
relationship although older women had a higher tendency to be controlled than their younger 
counterparts  (P=0.068) (Table 11).  
 
Besides the determinant of ethnicity in the female group there are no other significant results 
from the crosstabs chi-square analysis both in the total population of controlled people on 
treatment (Table 9), as divided by sex (Table 11). 
  
There is almost no difference in effective control between people that have taken medication 
the last two weeks (32.0%) or only in the last year (31.4) as Table 13 shows. 
 
The group of people that is controlled is so small (N=49) that in the multiple regression there 
was also a poor outcome with a B-coefficient of  0.10 and no significant association of any of 
the determinants. 
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DISCUSSION 
 
Summary 
19.1% of the study population has been diagnosed with hypertension. The prevalence of 
hypertension among females is significant higher than among males. In the univariate Chi-
square analysis almost all determinants (sex, age, education, ethnicity, and occupation) 
showed strong significant correlation with the prevalence of hypertension. In the multivariate 
regression only the physiological factors of sex, age (where the prevalence almost doubles in 
every age-group) and ethnicity (Kamba people more at risk) remained significant.  The socio-
economic factors like education, wealth and occupation were not significant in the 
multivariate regression.  
21.1% of the hypertensives were aware of their risk factor and 15.1% were treated. 
Interestingly 27.5 % of the people that believed they were hypertensive were not according 
the definition used in this study. Females are almost four times more aware and treated than 
men, also the older people were more aware and treated. An informal job shows less 
awareness than a formal job, and secondary school or higher, and Kikuyu-people have more 
chance of treatment. 
Only 5.1% of the hypertensives had their blood pressure controlled, where the sex difference 
(females 6.9% versus men 3.2%) is the only significant correlation among all determinants. 
 
Study Population 
There is a difference in the amount of women and men in the study. Although in the design of 
the study, like earlier explained, the aim was to have equal numbers of both sexes, it was not 
possible to fill the strata in the oldest female groups, as can be seen in Annex 1.  This is the 
consequence of the fact that more males than females are living in the slums. Because of this 
shortage of women the two groups of hypertension are now by accident almost equal (492 
females and 474 males). 
The findings that males have more education, are wealthier and have better professional 
circumstances might be partly explained by cultural reasons. The results of more wealth, more 
education and better occupational situation for males are also seen in similar studies 
(Njelekela, et al., 2009; Damasceno, et al., 2009). 
Based on various considerations like different lifestyles and genetics the 23 ethnic groups 
were not fused with each other. In order to aim for relevant outcomes the four most dominant 
groups (Luo, Luhya, Kamba, Kikuyu) are separately analysed, while the rest is categorised as 
‘others’.  
The eleven different forms of occupation were not clearly distinguished. In the literature there 
are also many different ways (Bovet, et al., 2002; Njelekela, et al., 2009; Addo, et al., 2009; 
Agyemang, et al, 2006) on describing employment in these specific settings. In order to 
categorise it for the slums I have used ‘formal’ and ‘not formal’. Most people have informal 
jobs which might be difficult to distinguish from unemployed as they have no formal 
contracts but try to arrange some business for themselves. It is interesting to see that there is 
such a low percentage unemployment, especially among men (3.7%). This might possibly be 
due to the explanation from the local health workers that there is a culture that Kenyan men 
are ashamed to say that they are unemployed so they could use different terms for their 
working activities. Following some estimations more than half of the population of 
Korogocho is unemployed (Korogocho website, 2009) 
 
The result that the mean systolic blood pressure in males (124.8) was higher than in females 
(122.9) is  already known from general reviews (Safar and Smulvan, 2004) and similar studies 
in the slums of East Africa (Njelekela, et al., 2009;, Edwards, et al., 2000), although there is 
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also an international review which states that it is only happening in half of the populations 
(Fuentes, et al., 2000). In comparison with studies in the slums of Tanzania (Bovet, et al., 
2002; Njelekela, et al., 2009) the mean blood pressures in our study are low. This is even 
more remarkable considering the relative high percentage of elderly in our study. This might 
explain the higher blood pressures than measurements in similar study in slums of Nigeria 
(Luwoyin, et al., 2002). In one of the studies in Tanzania (Edwards, et al., 2000) there is the 
same combination of males having higher systolic and females having higher diastolic blood 
pressures. There is no clear reason for this phenomenon. 
 
 
Prevalence 
With a prevalence of 19.1% of the study sample, it is slightly on the lower side if compared to 
other populations that have been studied worldwide and in Africa (Fuentes, et al., 2000; 
Addo, et al., 2007; Agyemang, 2006; Pereira, et al., 2009). The studies in the slums of 
Tanzania have much higher prevalences of hypertension, with percentages up to 30 to 50 
percent (Bovet et al., 2002; Njelekela, et al., 2009). The relatively low prevalence in this study 
is even more remarkable given the fact that the estimate of 19.1 % is likely to be an 
overestimation due to over-representation of the older age groups. Also in the Indian setting 
the results of urban population are reaching between thirty and fifty percent (Zachariah, et al., 
2003; Chaturvedi, et al., 2007). With India there might be a genetic difference and higher 
level of income but there is no clear explanation why this prevalence around Nairobi is so 
much lower compared to Tanzania. One of the reasons might be an underestimation because 
of the high rate of non-responders, see limitations. But there are also studies done in slums 
where the prevalence is even lower (Suryawongpaisal, et al., 1991). 
77 people (1.5%) have been diagnosed with hypertension in the past but had no high blood 
pressure measured and were not using medication so they were not included in the prevalence 
of hypertension.  
Compared to earlier studies done on hypertension among similar population in urban areas of 
Kenya (Katsivo and Apeagyi, 1991; Poulter, et al., 1990) the prevalence has increased 
enormously.  
 
Sex 
The prevalence of hypertension is higher among females than males. The higher prevalence of 
hypertension for females is in line with the study of Fuentes, et al., (2000) where is stated that 
in 41% of the low- and middle- income economies females have more hypertension and 18% 
men, and 41% no gender difference. 
There are other studies (Addo, et al., 2007; Agyemang, et al., 2006) that show similar results. 
In the study of Bovet, et al., (2002) in the slums of Tanzania it was the same (27% versus 
30%) but in the more recent study of Njelekela, et al., (2009) males were more often 
hypertensive (51% and 42%), and in the review of Pereira, et al., (2009) the prevalence in 
Africa is almost equal (40,5% versus 40,3%).  
It is unclear why the females of Nairobi, like in Cape Town in South Africa, Jaipur in India 
and Isfahan in Iran in the study of Fuentes, et al., (2000) have more hypertension than their 
male counterparts. 
 
It is interesting to see that the hypertension of females in Nairobi slums is not only higher than 
males because of the current use of medication, but also in high blood pressure, and it seems 
even in high systolic blood pressure (Table 5). This is remarkable because the means of the 
male systolic blood pressure is significantly higher than the female, as was shown in Table 1. 
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One of the potential reasons for the higher prevalence of hypertension among females could 
be the pregnancy induced hypertension (Povoa, et al., 2008). But in the age group where most 
pregnancies occur 18-29  the prevalence of hypertension in females is even lower than men 
(4.5 versus 7.4), and in the age group 30-39 it seems almost the same (10.8 versus 9.5). 
Pregnancy might still influence the difference in the age group 40-49 as eclampsia is 
occurring more often at higher age (Leeman and Fontaine, 2008), but this seems not to be the 
reason for such a huge difference (24.0 versus 13.7). 
 
Age 
The association of age on hypertension is visible in all studies (Agyemang, et al., 2006; 
Njelekela, et al., 2009; Damasceno, et al., 2009). The result that is shown in Table 3 where the 
prevalence among males is much higher than among females in younger age, but that the 
females are taking over when they get older has been described in the literature (Martins, et 
al., 2001). One of the reasons could be the protective effect of sex hormones (Dubey, et al., 
2002). Also in the slum setting this phenomenon is described (Bovet, et al., 2002; Damasceno, 
et al., 2009).   
 
Education 
The reason of the seemingly negative association of education on hypertension in Table 2 is 
mainly due to the fact that the group with no schooling is mostly the elderly and therefore 
having more hypertension. In the age adjusted model (Table 6) and multivariate regression 
(Table 4) this negative association has disappeared. In the male group it is even reversed with 
higher education having a higher risk of hypertension (Table 6). In other studies (Agyemang, 
et al., 2006; Bovet, et al., 2002) there seems to be higher prevalence in people with low 
education, but unfortunately in some studies this has not been adjusted for age (Damasceno, et 
al., 2009). 
It is interesting that in our study there is a difference between males where hypertension rises 
with education, while in females there is a trend that education is protective, although it is not 
significant. This difference is not found in other literature. 
 
Ethnicity 
There seems to be significant differences in prevalence among the main ethnicities in the 
slums of Nairobi. There is no other literature published on hypertension compared between 
these specific groups, although there is much published on differences of hypertension 
prevalences among various ethnicities (Dwivedi and Beevers, 2009). The different lifestyles 
and genetics are the most reasonable explanation for these significant differences, but would 
require additional research to confirm. It is not clear why this is stronger among males than in 
females. 
 
Wealth 
In line with other research in similar setting (Addo, et al., 2009) the richest people have the 
highest prevalence. There doesn’t seem to be a clear explanation for the drop of prevalence in 
the second tertiles, specifically in women. But as this effect is no longer seen in the 
multivariate regression it is likely to have been confounded by other factors.. Although in the 
literature from high income countries there is an association seen of wealth (Grotto, et al., 
2008), in other studies in similar circumstances (Bovet, et al., 2002) wealth is not as strong as 
education or other factors.  
It is interesting to see that in low- and middle- income countries the rich people are more at 
risk of developing hypertension, whereas in the high-income countries it is more the poor 
people (Grotto, et al., 2008). More research is needed to determine where the cut-off is. 
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Occupation 
Although the crosstabs Chi-square analysis shows a significant high prevalence of 
hypertension among farmers, and low among the unemployed population there is no 
significant result from the multivariate regression. As the correlation disappeared on age 
adjustment, it is possible that age was the confounding factor in a similar way as it was for 
education. In the literature also most of the studies show no clear results (Agyemang, et al., 
2006; Bovet, et al., 2002; Njelekela, et al., 2009), only in the study in Ghana shows that 
people with more formal jobs have higher prevalence (Addo, et al., 2009) 
 
 
Awareness 
20,1% of awareness seems to be very low compared to other countries, even in Africa most 
populations seem to be above the 50% (Fuentes, et al., 2000; Pereira, et al., 2009). Other 
studies show also higher results (Zachariah, et al., 2003; Chaturvedi, et al., 2007; Agyemang, 
et al., 2006; Damasceno, et al., 2009) In the slums of Tanzania the awareness was higher, with 
females 37% and 23% males in the study of Bovet, et al., (2002). It is not clear what the 
reason for this could be.  
 
Sex 
Following the published reviews of Fuentes, et al., (2000) and Pereira, et al., (2009) in almost 
all studied populations women are more aware of their hypertension than men. But it is 
remarkable why this difference is almost quadrupled (OR: 0.28) in our study. The lower 
awareness could be twofold. Either the blood pressure of men is measured as frequently as 
women, but men forgot more often that this has happened. The other reason could be that the 
blood pressure of males is less measured. Probably it is a combination of both. In other 
studies there seems a trend that males are less bothered by the diagnosis of hypertension 
(Bovet, et al., 2008). Another reason could be the high mobility of males. They are moving 
more than females between different slums in search for work. So it could be that males and 
females have been equally tested on their blood pressure, but that the males have moved 
already to another place, and that new males are entering the slums that are not aware of their 
hypertension. In that case it would be interesting to have national outcomes where all slums 
are integrated. Hopefully in that case more than only 1 in 8 men will be aware of their 
hypertension.  
It is also likely that females have more often their blood pressure measured because of the 
maternity care. It could also be the other way round: that because more women are on 
treatment, they are also more aware.   
 
Age 
As other studies (Chaturvedi, et al., 2007; Agyemang, et al., 2006; Damasceno, et al., 2009) it 
is in our study clear that older people are more aware of hypertension. One of the reasons 
could be that health workers are more likely to measure the blood pressure for older people 
coming to the clinic and therefore diagnosing the blood pressure. 
 
Education  
In some studies there is a clear raise in awareness with longer education (Ashfaq, et al., 2007; 
Damasceno, et al., 2009). In the study in Ghana (Agyemang, et al., 2006) it is the other way 
round, but not significant. In our study there was no significant association in the multiple 
regression although it was interesting to see that in both sexes the group that finished primary 
school has the lowest percentage of awareness. 
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Ethnicity 
It seems that Kikuyu have higher percentages of awareness but there could be confounding 
factor as in the multiple regression there is no significance. In the literature there is not much 
published on these ethnicities. 
 
Wealth  
Wealth and awareness have no significant correlation in this study and these results are not 
comparable as there are no studies found in similar setting comparing results from awareness 
in correlation with wealth.  
  
Occupation 
The multivariate regression shows that there is less awareness in people with informal jobs 
regarding formal jobs. One of the reasons could be that in some jobs there might be health 
screening. Another reason could be that people in formal jobs have a health insurance or get 
their medical bills refunded by their employer, leading to higher attendance of medical 
services and therefore also higher chance of being diagnosed and on treatment. Like earlier 
mentioned, this association is not seen in other studies. 
 
 
Treatment 
The reason that we have chosen for 12 months instead of 2 weeks is because the research is 
done in low income setting where there might be a chance these people have sometimes gaps 
of two weeks of medication because of financial restrictions. But in general they try to use the 
medication as often as possible. 
Compared to other literature (Fuentes, et al., 2000; Pereira, et al., 2009; Zachariah, et al. 2003; 
Agyemang, et al., 2006; Chaturvedi, et al., 2007) the 14.5% of hypertensive people that 
receive treatment is very low. In general between one third and half of the hypertensives 
receive treatment. An explanation may be that these studies are not done among slum 
dwellers.  
Compared with the study in the slums of Tanzania and Mozambique, the rates in our study are 
even higher (Bovet, et al., 2002; Damasceno, et al., 2009). The reason might be that in 
Nairobi there is a relatively high presence of NGO’s and health care providers in comparison 
with other slums. 
 
Sex 
In most populations women have much higher rates of treatment than men (Chaturvedi, et al., 
2007; Bovet, et al., 2002; Pereira, et al., 2009; Agyemang, et al., 2006) sometimes even 
double (Fuentes, et al., 2000), but not as in our study where it almost triples (22.0% versus 
8.0%), and in the multivariate regression quadruples. 
 
Age 
In line with the literature (Chaturvedi, et al., 2007; Agyemang, et al., 2006) there is in our 
study a significant increase in treatment with age. When compared by sex this correlation is in 
our study not existing in males and in the multivariate regression the cut off is above fifty. 
There is no clear explanation for this. This sex difference is not found in the literature.   
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Education 
In the multivariate regression secondary school and higher has more treatment. The only 
study found on correlation between treatment and education in similar setting is not showing 
significant results (Agyemang, et al., 2006). 
 
Wealth 
The same significant pattern in the determinant wealth in awareness was also present in 
treatment. In multivariate regression they are both not significant. In the literature there is not 
much published for similar settings. 
 
Occupation 
It is interesting to see that farmers have the lowest awareness as well as treatment and 
unemployed the highest as this trend seems not be in line with their age groups. With farmers 
being mostly above 60 where the awareness is much higher, and unemployed in the youngest 
group where awareness and treatment seems to be lowest. In the literature it is shown that 
people with manual work have less treatment (Agyemang, et al., 2006). 
 
 
Control 
5.1% of the hypertensive people is in our study controlled, which is much lower than other 
populations in Africa and the rest of the world (Pereira, et al., 2009; Addo, et al., 2009; 
Chaturvedi, et al., 2007; Zachariah, et al., 2003). It shows similar results with the slums in 
Tanzania and Mozambique (Damasceno, et al., 2009; Bovet, et al., 2002).  
Among people that have received medication the percentage of being controlled (35.0%) is 
higher than some studies (Pereira, et al., 2009) and lower than others (Damasceno, et al., 
2009), but it seems even higher than some results of high-income countries (Agyemang, et al., 
2005) 
 
Also other studies show that more females are being controlled (Pereira, et al., 2009; 
Chaturvedi, et al., 2007)  
The significant outcomes of ethnicity in the female group on control seem odd. Only 4.5% of 
the Kamba women are controlled whereas all the other female ethnicities are around 50%. But 
the Kamba males have even the highest percentage of control (57.1%.)  In the literature it is 
known that ethnicity can have significant effect on control (Agyemang, et al., 2005). 
For wealth, occupation and education also in the other studies (Addo, et al., 2009; Agyemang, 
et al., 2006) there is no significant association measured on control of hypertension.  
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Strengths and limitations of the study 
 
Limitation in the study is that the definition hypertension has a relatively low threshold with 
>140 and >90 in just one visit. It would be better to have measured it in two or maybe three 
different visits (Chobanian, et al., 2003; Bovet, et al., 2008). This could mean that the actual 
prevalence of hypertension is lower than the prevalence reported in our study. 
Although the blood pressure has a circadian rhythm (Hermida, et al., 2007) we have not 
included this in the study, measurements have taken place throughout the day. 
Besides the blood pressure there were various other tests done during the study, like glucose 
and lipids from blood sample. This might have had a stressful influence on the participants 
which could create an increase of the blood pressure.  
 
The patient sample, from the NUHDS demographic surveillance system, that has been used 
for the research and this thesis seems to be representative for the population in a slum 
neighbourhood in Nairobi. However, there are two factors that might influence the outcomes 
of my research. The first one is the stratified patient sample used. The design of the study was 
to create five different age groups, from both neighbourhoods in both sexes, see Annex 1. In 
order to have reliable calculations the aim was to fill the strata with the same amount of 
people. Finally the age-groups of 50-59 and 60 and above are both 14.3%. 
This is not a natural composition of the slum population. In general the distribution in a slum 
is that the group above fifty years is closer to 10% than to the 26% that is used in this 
research. Therefore older age groups are over-represented in the study sample, which 
probably resulted in an overestimation of the prevalence of hypertension.  
The other fact that might influence the results is the non-response of sampled participants. 
From the 7790 people sampled only 65% has participated in the study. This large group of 
people that have not responded might bias the current study population. The people that have 
not responded might be specific for certain ethnicities, or people with different lifestyles 
(antisocial with stress and alcoholism) that might be prone to hypertension. This might have 
led to an underestimation of the prevalence of hypertension. 
 
In the multivariate regression on prevalence of hypertension age and sex are clearly the 
strongest indicators; one of the reasons might be that these are physical markers. It is difficult 
to measure how reliable the answers are on occupation, education and wealth. As earlier 
mentioned there could be an answering bias because of cultural reasons. It could be that 
therefore there are no clear outcomes in these categories.  
 
The definition of having hypertension remains a discussion. Because of the extremely low 
income setting we have decided that current treatment is including the last year. This is to 
include the people that had no money to pay for the last two weeks but are normally using 
antihypertensive medication. The group that has been diagnosed with hypertension in the past 
but has now normal blood pressure and no use of medication during the past 12 months is 
excluded from the hypertension group.   
Unfortunately we could not assess if these people have improved their blood pressure with 
life style changes. 
The definition of awareness was also difficult to correctly interpret as it was not time bound. 
Therefore it was difficult to distinguish between people diagnosed in the past but currently 
having no hypertensive status because of absence of causing factors like pregnancy, and 
people being aware of their current hypertensive status.  
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Another limitation is that the results of prevalence, awareness, treatment and control are 
influencing each other. If the awareness is very high under a certain group, the chance is 
bigger that they have also high percentages of treatment. And vice versa people that are on 
treatment are usually aware of the diagnosis. Ideally the percentage of treatment should be 
measured among people that are aware and not among people that are hypertensive. The 
problem is that most of the times the numbers are too small and as most literature is 
presenting their studies among hypertensives, it is difficult to compare results. 
 
The limitation of this study is that hypertension is only a risk factor by proxy. It is not known 
what the mortality is caused by hypertension in these settings. The risk factors and their 
assumed association with mortality are mostly taken from studies in high economic settings. 
It’s not clear if one can extrapolate the mortality rates of these risk factors to slum settings. It 
could be that the high rates of hypertension in the elderly in slums have just minor influence 
on their health. Even in the high income countries it seems that the risk factor of hypertension 
has sometimes different effect on mortality, like for example in the very old people, above 
eighty (Zeglin, et al., 2009) 
 
Another limitation of this thesis is that there is only focus on hypertension whereas all 
cardiovascular risk factors, as obesity, smoking, diabetes, etc, should be included in order to 
determine effective interventions. Other substudies of APHRC will concentrate on these 
questions. 
 
The strength of this research is that the sample size of this study is high and is a good 
representation of the slum population. Another positive aspect is that is one of the few studies 
assessing hypertension among slum dwellers. The quality of the structure of the research is 
also an important strength.  
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CONCLUSIONS 
 
In this study it becomes evident that hypertension is existing in substantial rates in the slums 
of Nairobi, although it fortunately has not reached yet the prevalence of more developed 
regions. But according to the literature this prevalence will extensively grow in the nearby 
future. Based on this research we can draw some conclusions in order to adequately respond 
to this epidemic. 
 
A remarkable conclusion is that although the mean systolic pressure of females is lower than 
males, females have higher prevalence of hypertension. This female domination in 
hypertension is seen more often in populations in low- and middle- income countries. Until 
now there is no clear explanation for this difference. The other way round you can question 
what the protective factors are for men in low- and middle- income setting compared to high-
income, as females have approximately the same prevalence in both settings. 
 
Sex and age are the strongest determinants and are confounding all other determinants. The 
association of socio-economic (education, wealth and occupation) factors with hypertension 
remains weak in this slum setting. This might partly also be explained by answer-bias.  
In ethnicity there were also some significant differences of prevalence in hypertension 
between the different tribes. Until now the assumption is made that this difference is because 
of a combination of lifestyle and genetics but it is not specifically known why the Kamba and 
Kikuyu people have significantly higher prevalence of hypertension than the Luo’s. 
 
Only one in five persons with hypertension is aware, where half of them are treated and one 
third of the treated is controlled (Annex 5). Especially among the males the awareness is very 
low. This reflects also in their lower percentages of treatment and control than females. 
The overall rates of treatment among aware and control among treated are almost the same as 
found in high-income countries, and this is also seen in the literature (Pereira, et al., 2009). So 
the biggest achievement is to gain in awareness (Annex 5).  
 
In this research and the literature is found that the prevalence of hypertension is probably 
higher in more developed urban regions of the low- and middle- income countries 
(Chaturvedi, et al., 2007; Fuentes, et al., 2000; Pereira, et al., 2009), but the main problem is 
that in the slums there is a scarcity of means and knowledge to detect the hypertension, so the 
awareness is much lower. Therefore there are more people walking around with undetected 
and so untreated hypertensions in the slums than in the richer areas. And in this research is 
shown that once people in the slums are aware the rates of treatment and control are 
comparable with standards in high-income countries. Therefore raising awareness to services 
is likely to be an effective intervention.  
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Recommendations 
 
Prevalence 
Based on the results of determinants in prevalence of hypertension I would recommend to do 
more research on the reason of these differences. Why do females have higher prevalence 
than man, why is it that Kamba and Kikuyu people have more hypertension than Luo’s? In 
order to get more insight in these questions it is essential to get more information on their 
lifestyle, access to health services, health seeking and presence of other cardiovascular risk 
factors. My main recommendation is to focus in prevalence not only on hypertension, but on 
the whole spectrum of cardiovascular risk factors in order to know on which people should be 
targeted. The health strategy can not be based on the prevalence of hypertension alone. Future 
studies should include relevant information on diet, physical exercise, amount of stress, 
smoking, alcohol intake, family history of cardiovascular disease and physical outcomes like 
Body Mass Index, waist circumference, glucose and lipid levels. 
 
This information can hopefully also explain better the different outcomes (females>males) of 
this thesis and assist in designing effective interventions: for example whether to focus on the 
absence of physical exercise and lobby for sports facilities in the slums, or whether it is better 
to concentrate on the high prevalence of smoking by a ban on advertising of tobacco. 
To develop an effective strategy additional research is needed. Hopefully the above 
mentioned information is gathered with the other parts of the CVD research of the APHRC. 
In a general perspective it would be useful as well to explore what the association is between 
hypertension and mortality in these settings. Because it might be that in the end the people 
living in specific slums are not dying earlier from hypertension because they suffer more from 
other diseases. 
 
Besides the recommendation of more research in the slums of Nairobi, there should be also 
more studies on CVD in slums worldwide in order to see if there are similar trends and results 
as in Nairobi.  
This recommendation of more research is not only containing slums but there is much more to 
explore in the field of hypertension and CVD. For example what the association is of 
education on hypertension. Why is higher education in slums causing most probably higher 
risk to develop hypertension, whereas in high-income countries education has a protective 
effect on hypertension? Studies should be done where the cut-off is that education becomes 
protective, and if there is a trend also outside Nairobi that women with education in low 
income countries seem to have better outcome than males.  
People with education of secondary school and higher are also more treated so it might a 
recommendation as well from the perspective of public health on CVD to stimulate education 
and study programs. 
 
A last practical recommendation regarding prevalence is that, as you could see in this study, 
age and sex are strongly confounding factors. Hopefully future studies include this in their 
study design in measurements of prevalence of hypertension in correlation with determinants.  
 
 
Awareness 
One of the main conclusions of this research is that the awareness of hypertension is too low 
in these slum settings. My first recommendation is to include blood pressure measurement as 
a standard procedure for every adult that is visiting the primary health care centre. 
Independent of what their complaint might be. In that way the people understand the essential 
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value of their blood pressure. Ideally every person above fifty years should come voluntarily 
to the primary health care centre to have their blood pressure measured, but that needs 
probably some mentality change before that happens, and also more paramedical personnel. 
When the blood pressure of patients is elevated they should be informed and asked to come 
back to measure it a second time and third time in order to confirm the diagnosis. 
Nurses should be trained about the techniques on measuring blood pressure, and doctors 
should be encouraged to add it into their physical examination. This can be stimulated if 
governments and NGO’s include CVD in their monthly statistics. 
 
It is important as well to measure blood pressure on other places than health care centres. One 
of the reasons that people with formal jobs are more aware than people with informal jobs 
might be that their blood pressure is measured as an employee. It is useful to think about other 
innovative places and ways to detect hypertension (for example at the railway station or 
barber)   
 
My second recommendation regarding awareness is proper documentation. Once people are 
detected with hypertension it is important to document this in a sustainable way and give a 
clear explanation about hypertension so people become more aware of their risk factor. As 
you can see in the research there is also a group that has been diagnosed with hypertension but 
after that has been lost in the health care system. If people are confirmed with hypertension or 
other CVD risk factor they should receive a special patient file. MSF is already introducing 
these files in their health centres in Kibera, another slum in Nairobi, and the WHO has also 
designed special forms. Ideally every patient has its own health file digital or in their cell-
phone, which most people own, so they have it always with them and can be asked for 
appointments by SMS. 
 
Treatment 
Treatment is in this research still seen only as an intervention with medication. My 
recommendation related to treatment is to do research about the effect of lifestyle changes on 
hypertension. It is important to know if this is a realistic and effective form of treatment in 
these slum settings. Especially if more people are diagnosed with blood pressure it is 
important to have cheap and effective interventions.   
It is also important to know how much more effective control of hypertension with 
medication is for overall morbidity and mortality because chronic treatment is expensive for 
people with low income. 
 
A very concrete recommendation that I hope to follow up myself is to explore how effective 
treatment in the slums is. In collaboration with the APHRC I am designing a study to follow 
up these 966 people that have been detected with hypertension.    
 
If there is an overload in hypertensive and CVD patients because of the high input and there is 
a scarcity in goods and people you might prioritize which patients need treatment. The other 
cardiovascular risk factors should be included in making this choice. For example should the 
patients with hypertension and diabetes combined get treatment first? They have a high 
probability to die inside ten years because of these factors. 
 
Control 
It’s a challenge to develop health programs on chronic disease that can be used in places like 
the slums of Nairobi where almost no health care facilities exists. There should be a system 
installed that empowers the structure from awareness all the way down to control (Annex 5). 
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It is important to think of creative solutions regarding the recommendations. Because with all 
the recommendations mentioned, there is a lot of financial and human resources needed. And 
until now the main institutions (World Bank, Bill&Melinda Gates Foundation, Global Fund) 
are not funding these activities. So also in finance we should become creative.  
Collaboration with the largely funded HIV programs can form a possibility. This connection 
could be through biomedical research to explore the physiological association of HIV on 
hypertension and other cardiovascular risk factors are and vice versa. This joined effort would 
be even more effective through coordinating the integration of their programs in the health 
system.  
The history of the setup for HIV treatment should be an inspiration for the roll out of CVD 
programs. Fifteen years ago there was the same challenge how HIV could be treated in places 
where no health care system was in place, and finally it worked.   
The stages of HIV and CDV are in many ways quite similar:  
In both diseases (if you see hypertension not as a disease, you can fill in diabetes instead) it is 
essential that everyone in the population should be aware of their status: healthy and 
unhealthy people. Both HIV and CDV patients are not suffering from complaints in the 
beginning, although their body is deteriorating. So the first challenge is to get people tested. 
At first people who pass by the health care system with general complaints should be tested, 
but ideally would be if people at risk (in the case of HIV sex-workers, army, etc; in the case of 
CVD obese people, smokers, etc) are tested as well. Than the person should get information 
on the disease and be explained that in the first stage of the disease there is often no 
medication needed but it is essential to concentrate on life style. Then regular controls should 
take place and treatment of occasional complications. In a later stage people would start with 
medication, and they should understand that this medication is life long. 
These steps are almost identical, and the key elements of treating the HIV epidemic are the 
same as CVD epidemic: know your status, lifestyle and adherence to medication. So 
hopefully we can learn some valuable lessons from all the experiences and research done in 
these fields.  
The other parallel is that both diseases are often seen as independent problems being set up in 
a vertical program, whereas they should both be integrated in the horizontal programs of the 
primary health care. The care for these patients should be decentralized from the doctors in 
the academic and district hospitals to the nurses in the field. This needs revolutionary 
thinking, but in the case of HIV this is succeeded.  
But there are other revolutionary possibilities for large scale treatment and control of 
hypertension and CVD in slums. Sometimes public-private actors like health insurance 
schemes and microfinance programs open new doors for medical treatment.  
I personally try to follow up this recommendation to study innovative, efficient and affordable 
systems of control of hypertension in low income settings, with my ongoing research in 
Nairobi in following up the 966 persons that are detected with hypertension. Hopefully this 
research and thesis on hypertension is the start of something bigger.  
My priority in all the above mentioned recommendations is awareness. With this thesis I hope 
to start raising awareness by showing the fact that there is a problem of cardiovascular 
diseases in the slums. This awareness should not only be among the patients, but also among 
nurses, doctors, funders, policymakers, global institutions and government. Hypertension is 
still thought of as a disease for the Western world and this paradigma should be broken on 
different levels. 
 



 36 

ACKNOWLEDGEMENTS 
 
First of all I would like to thank the assistance of the APHRC. Without them I would have no 
results for this thesis. They have been very kindly to accept my offer for collaboration and 
have provided me with all the data and support. Especially the primary investigator Catherine 
Kyobutungi, and during her absence Samuel Oti, has inspired me with her intelligence, 
motivation and hard work. Also I have to thank off course all the health workers and 
coordinators of the Demographic Surveillance System in Nairobi who have gathered the data 
and have accompanied me in my visits to the study sites in Korogocho and Viwandani. 
 
I also would like to thank Charles Agyemang at the Amsterdam Medical Centre. He has 
helped to find the contact with the APHRC and has supported me in every stage of this thesis. 
I really hope that this study is just the start of something bigger, and that we might collaborate 
for future projects. Thanks as well to Joep Lange who has taken time and effort to introduce 
me to the right people at the AMC.      
 
A final word of thanks I would like to dedicate to my friends and colleagues at the Troped 
whom I have met during the Core Course in Amsterdam and other courses throughout Europe. 
You have been a warm bath, great support, and a refreshing inspiration. I hope we might build 
together on something worthwhile in the field of international health. 
 



 37 

REFERENCING GUIDE 
 
Addo, J., Smeeth, L., Leon, D.A., 2007. Hypertension in sub-saharan Africa: a systematic 
review. Hypertension. Dec, 50(6), pp.1012-8.  
 
Addo, J., Smeeth, L., Leon, D.A., 2009. Socioeconomic position and hypertension: a study of 
urban civil servants in Ghana. Journal Epidemiology Community Health. Aug, 63(8), pp. 646-
50.  
 
Agyemang, C., Bindraban, N., Mairuhu, G., Montfrans, G., Koopmans, R., Stronks, K,. 2005. 
Prevalence, awareness, treatment, and control of hypertension among Black Surinamese, 
South Asian Surinamese and White Dutch in Amsterdam, The Netherlands: the SUNSET 
study. Journal of Hypertension. Nov, 23(11), pp. 1971-7. 
 
Agyemang, C., Bruijnzeels, M.A., Owusu-Dabo, E., 2006. Factors associated with 
hypertension awareness, treatment, and control in Ghana, West Africa. Journal of Human 
Hypertension. Jan, 20(1), pp. 67-71. 
 
Agyemang,  C., 2006. Rural and urban differences in blood pressure and hypertension in 
Ghana, West Africa. Public Health. Jun, 120(6), 525-33.  
 
Amnesty International, 2009. Amnesty International Report, Kenya: The Unseen Majority: 
Nairobi’s two million slum-dwellers. 
http://www.amnesty.org/en/library/asset/AFR32/005/2009/en/3b6e7351-8e08-4b61-9d7b-
6e3b86eb0057/afr320052009eng.pdf [Accessed on 15 October 2009] 
 
Ashfaq, T., Anjum, Q., Siddiqui, H., Shaikh, S., Vohra, E.A., 2007. Awareness of 
hypertension among patients attending primary health care centre and outpatient department 
of tertiary care hospital of Karachi. Journal of Pakistan Medical Assocation. Aug, 57(8), pp. 
96-9. 
 
Bovet, P., Ross, A.G., Gervasoni, J.P., Mkamba, M., Mtasiwa, D.M., Lengeler, C., Whiting, 
D., Paccaud, F., 2002. Distribution of blood pressure, body mass index and smoking habits in 
the urban population of Dar es Salaam, Tanzania, and associations with socioeconomic status. 
International journal of epidemiology, Feb, 31(1), pp.240-7. 
 
Bovet, P, Gervasoni, J.P., Mkamba M.  Bovet, P., Gervasoni, J.P., Mkamba, M., Balampama, 
M., Lengeler, C., Paccaud, F., 2008. Low utilization of health care services following 
screening for hypertension in Dar es Salaam (Tanzania): a prospective population-based 
study. BMC Public Health. Dec, 16, 8, 407. 
 
Chaturvedi, S., Pant, M., Neelam, Yadav, G., 2007. Hypertension in Delhi: prevalence, 
awareness, treatment and control. Tropical Doctor, Jul, 37(3), pp. 142-5 
 
Chambers, E.C., Duarte, C.S., Yang, F.M., 2009. Household instability, area poverty, and 
obesity in urban mothers and their children. Journal of health care for the poor and 
underserved, Feb, 20(1), pp. 122-33. 
 
Chobanian, A.V., Bakris, G.L., Black, H.R., Cushman, W.C., Green, L.A., Izzo, J.L., Jones, 
D.W., Materson, B.J., Oparil, S., Wright, J.T., Roccella, E.J., National Heart, Lung, and 



 38 

Blood Institute Joint National Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure; National High Blood Pressure Education Program 
Coordinating Committee, 2003. The Seventh Report of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: the JNC 7 report. 
JAMA. May 21, 289(19), pp. 2560-72.  
 
CIA, The World Factbook, https://www.cia.gov/library/publications/the-world-factbook/ 
[Accessed on 20 November 2009] 
 
Damasceno, A., Azevedo, A., Silva-Matos, C., Prista, A., Diogo, D., Lunet, N., 2009. 
Hypertension prevalence, awareness, treatment, and control in mozambique: urban/rural gap 
during epidemiological transition. Hypertension. Jul, 54(1), pp. 77-83. 
 
Dubey, R.K., Oparil, S., Imthurn, B., Jackson, E.K., 2002. Sex hormones and hypertension. 
Cardiovascular Research. Feb 15, 53(3), pp. 688-708.  
 
Dwivedi, G., Beevers, D.G., 2009. Hypertension in ethnic groups: epidemiological and 
clinical perspectives. Expert review of cardiovascular therapy. Aug, 7(8), pp. 955-63. 
 
Edwards, R., Unwin, N., Mugusi, F., Whiting, D., Rashid, S., Kissima, J., Aspray, T.J., 
Alberti, K.G., 2000. Hypertension prevalence and care in an urban and rural area of Tanzania. 
Journal of Hypertension. Feb, 18(2), pp. 145-52. 
 
Ezzati, M., Lopez, A.D., Rodgers, A., Vander Hoorn, S., Murray, C.J.; Comparative Risk 
Assessment Collaborating Group, 2002. Selected major risk factors and global and regional 
burden of disease. Lancet. Nov 2, 360(9343), pp. 1347-60. 
 
Fuentes, R., Ilmaniemi, N., Laurikainen, E., Tuomilehto, J., Nissinen, A., 2000. Hypertension 
in developing economies: a review of population-based studies carried out from 1980 to 1998. 
Journal of Hypertension. May, 18(5), pp. 521-9. 
 
Godfrey, R., Julien, M., 2005. Urbanisation and health. Clinical Medicine. Mar-Apr, 5(2), pp. 
137-41. 
 
Grotto, I., Huerta, M., Sharabi, Y., 2008. Hypertension and socioeconomic status. Current 
Opinions Cardiology. Jul, 23(4), pp.335-9. 
 
Grotto, I., Huerta, M., Grossman E., Sharabi., 2007. Relative impact of socioeconomic status 
on blood pressure lessons from a large-scale survey of young adults. American Journal of 
Hypertension. 20 Nov, 20(11), pp 1140-45. 
 
Hermida, R.C., Ayala, D.E., Portaluppi, F., 2007. Circadian variation of blood pressure: the 
basis for the chronotherapy of hypertension. 20.  Advanced drug delivery reviews. Aug 31, 
59(9-10), pp. 904-22.  
 
Hill, J.D., Angel, R.J., 2005. Neighborhood disorder, psychological distress, and heavy 
drinking. Social Science&Medicine. Sep, 61(5), pp. 965-75.  
 



 39 

Indepth Network, http://www.indepth-
network.org/index.php?option=com_content&task=view&id=684&Itemid=781 [Accessed on 
10 October 2009] 
 
Katsivo, M.N., Apeagyie, F., 1991. Hypertension in Kitui district: a comparative study 
between urban and rural populations. East African Medical Journal. Jul;68(7):531-8. 
 
Kearney, P.M., Whelton, M., Reynolds, K., Muntner, P., Whelton, P.K., He, J., 2005. Global 
burden of hypertension: analysis of worldwide data. Lancet, 365, pp. 217-23 
 
Korogocho Organisation, 
http://www.korogocho.org/english/index.php?option=com_content&view=article&id=563:yo
uth-and-crime-carolyne-w-gategi&catid=1:latest-news&Itemid=76 [Accessed on 18 October 
2009] 
 
Lawoyin, T.O., Asuzu, M.C., Kaufman, J., Rotimi, C., Owoaje, E., Johnson, L., Cooper, R., 
2002. Prevalence of cardiovascular risk factors in an African, urban inner city community. 
West African Journal of Medicine. Jul-Sep, 21(3), pp. 208-11. 
 
Leeman, L., Fontaine, P., 2008. Hypertensive disorders of pregnancy. American Family 
Physician. Jul 1,78(1), pp. 93-100. 
 
MacMahon, S., Alderman, M.H., Lindholm, L.H., Liu, L., Sanchez, R.A., Seedat, Y.K., 2008. 
Blood-pressure-related disease is a global health priority. Lancet. May 3, 371(9623), pp.1480-
2 
 
Martins, D., Nelson, K., Pan, D., Tareen, N., Norris, K., 2001. The effect of gender on age-
related blood pressure changes and the prevalence of isolated systolic hypertension among 
older adults: data from NHANES III. Journal of Gender-Specific Medicine. 4(3), pp. 10-3. 
 
Murray, C.J., Lopez, A.D., 1996. The Global Burden of Disease: A Comprehensive 
Assessment of Mortality and Disability From Diseases, Injuries, and Risk Factors in 1990 and 
Projected to 2020. Cambridge, Mass: Harvard University Press; 1996. 
 
Murray, C.J., Lopez, A.D., 1997. Alternative projections of mortality and disability by cause 
1990-2020: Global Burden of Disease Study. Lancet.  May 24, 349(9064), pp.1498-504. 
 
Murray, C.J., Lopez, A.D., 1997. Mortality by cause for eight regions of the world: Global 
Burden of Disease Study. Lancet. May 24, 349(9064), pp.1269-76, see also pp. 1436-42. 
 
Njelekela, M.A., Mpembeni, R., Muhihi, A., Mligiliche, N.L., Spiegelman, D., Hertzmark, E., 
Liu, E., Finkelstein, J.L., Fawzi, W.W., Willett, W.C., Mtabaji, J., 2009. Gender-related 
differences in the prevalence of cardiovascular disease risk factors and their correlates in 
urban Tanzania. BMC Cardiovascular Disorders. Jul 17, pp. 9-30. 
 
Padiyar, A., Rahman, M., 2007. Ambulatory blood pressure monitoring: an argument for 
wider clinical use.  Cleveland Clinic journal of medicine. Nov, 74(11), pp. 831-8. 



 40 

 
Pawar, A.B., Mohan, P.V., Bansal, R.K., 2008. Social determinants, suboptimal health 
behavior, and morbidity in urban slum population: an Indian perspective. Journal of Urban 
Health. Jul, 85(4), pp. 607-18. 
 
Pereira, M., Lunet, N., Azevedo, A., Barros, H., 2009. Differences in prevalence, awareness, 
treatment and control of hypertension between developing and developed countries. Journal 
of Hypertension. May, 27(5), pp. 963-75. 
 
Poulter, N.R., Khaw, K.T., Hopwood, B.E. Mugambi, M., Peart, W.S,, Rose, G,, Sever, P.S., 
1990. The Kenyan Luo migration study: observations on the initiation of a rise in blood 
pressure. British Medical Journal. Apr,14,300(6730), pp. 967-72. 
 
Póvoa, A.M., Costa, F., Rodrigues, T., Patrício, B., Cardoso, F., 2008. Prevalence of 
hypertension during pregnancy in Portugal. Hypertension in Pregnancy. 27(3), pp. 279-84. 
 
Rodgers, A., Ezzati, M., Vander Hoorn, S., Lopez, A.D., Lin, R.B., Murray, C.J., 
Comparative Risk Assessment Collaborating Group, 2004. Distribution of major health risks: 
findings from the Global Burden of Disease study. PLoS Medicine. Oct, 1(1), pp. 27 
 
Ross, C.E., Mirowsky, J., 2001.  Neighborhood disadvantage, disorder, and health. Journal 
of health and social behavior. Sep, 42(3), pp. 258-76. 
 
Safar, M.E., Smulyan, H., 2004. Hypertension in women. American Journal of Hypertension. 
Jan, 17(1), pp. 82-7. 
 
Suriyawongpaisal, P., Underwood, P., Rouse, I.L., Mungkarasiri, R., 1991. An investigation 
of hypertension in a slum of Nakhon Ratchasima.  The Southeast Asian journal of tropical 
medicine and public health. Dec, 22(4), pp. 586-94. 
 
UN-HABITAT, 2003. The Challenge of slums. Global report on human settlements 2003. 
London: United Nations Human Settlements Program. 
 
Van Minh, H., Ng, N., Juvekar, S., Razzaque, A., Ashraf, A., Hadi, A., Soonthornthada, K., 
Kanungsukkasem, U., Bich, T.H., Byass, P., 2008. Self-reported prevalence of chronic 
diseases and their relation to selected sociodemographic variables: a study in INDEPTH 
Asian sites, 2005.  Preventing chronic disease. Jul, 5(3), A86.  
 
Walker, R.W., McLarty , D.G., Kitange, H.M., Whiting, D., Masuki, G., Mtasiwa, D.M., 
Machibya, H., Unwin. N., Alberti, K.G., 2000. Stroke mortality in urban and rural Tanzania. 
Adult Morbidity and Mortality Project. Lancet. May 13, 355(9216), pp.1684-7. 
 
Wong, N.D., Black, H.R., Gardin, J.M., 2005. Preventive Cardiology: a practical approach. 
Chicago, Mc Graw Hill, 2005 
 
World Bank Statistics, Country & Regions, http://web.worldbank.org [Accessed on 15 
December 2009] 
 
World Health Organization, 2002. The World Health Report 2002 
http://www.who.int/whr/2002/en/whr02_en.pdf [Accessed on 4 October 2009] 



 41 

WHO/ISH Writing Group, 2003. World Health Organization /International Society of 
Hypertension (ISH) statement on management of hypertension. 
http://www.who.int/cardiovascular_diseases/guidelines/hypertension_guidelines.pdf 
[Accessed on 10 October 2009] 
 
World Health Organization, 2005. Cardiovascular diseases in the African region: current 
situation and perspectives. 
http://www.afro.who.int/rc55/documents/afr_rc55_12_cardiovascular.pdf [Accessed on 28 
September 2009] 
 
World Health Organization Statistical Information System, 
http://apps.who.int/whosis/data/Search.jsp [Accessed on 15 December 2009] 
 
Yadav, G., Chaturvedi, S., Grover, V.L., 2008. Prevalence, awareness, treatment and control 
of hypertension among the elderly in a resettlement colony of Delhi. Indian Heart Journal. 
Jul-Aug, 60(4), pp. 313-7. 
 
Zachariah, M.G., Thankappan, K.R., Alex, S.C., Sarma, P.S., Vasan, R.S., 2003. Prevalence, 
correlates, awareness, treatment, and control of hypertension in a middle-aged urban 
population in Kerala. Indian Heart Journal. May-Jun, 55(3), pp. 245-51 
 
Zeglin, M.A., Pacos, J., Bisognano, J.D., 2009. Hypertension in the very elderly: Brief review 
of management. Cardiology  Journal. 2009 16(4), pp. 379-85. 
 



 42 

ANNEXES 
 
Annex 1: Overview of sampling in different age groups 
 

Site Sex Age-group Stratum 
Number 
in sample 

Sampling 
% 

Cumfreq 
in sample 

Cumpct in 
sample 

Number in 
the sampled 
population 

Korogocho f 18-29 11 440 12,8% 440 5,5% 3441 
Korogocho f 30-39 12 390 23,9% 830 10,4% 1634 
Korogocho f 40-49 13 360 41,1% 1190 14,9% 876 
Korogocho f 50-59 14 342 90,7% 1532 19,2% 377 
Korogocho f 60+ 15 304 96,5% 1836 23,0% 315 
Korogocho m 18-29 16 490 15,2% 2326 29,1% 3230 
Korogocho m 30-39 17 430 21,3% 2756 34,5% 2019 
Korogocho m 40-49 18 410 30,0% 3166 39,6% 1365 
Korogocho m 50-59 19 370 52,0% 3536 44,3% 712 
Korogocho m 60+ 20 315 91,6% 3851 48,2% 344 
Viwandani f 18-29 1 560 11,6% 4411 55,2% 4822 
Viwandani f 30-39 2 520 25,8% 4931 61,7% 2014 
Viwandani f 40-49 3 460 76,5% 5391 67,5% 601 
Viwandani f 50-59 4 166 100,0% 5557 69,5% 166 
Viwandani f 60+ 5 63 100,0% 5620 70,3% 63 
Viwandani m 18-29 6 600 11,2% 6220 77,8% 5344 
Viwandani m 30-39 7 600 13,8% 6820 85,4% 4349 
Viwandani m 40-49 8 540 30,0% 7360 92,1% 1802 
Viwandani m 50-59 9 450 78,9% 7810 97,7% 570 
Viwandani m 60+ 10 180 100,0% 7990 100,0% 180 

 
 
Annex 2: Overview ethnicity and prevalence in hypertension  
 
 Numbers in study population Prevalence of hypertension (%) 
Ethnicity   
Ajuran 1 0,0 
Borana 134 11,9 
Embu 30 16,7 
Gabra 8 25,0 
Garre 165 16,4 
Kalenjin 13 23,1 
Kamba 1067 20,9 
Kikuyu 1863 21,3 
Kisii 167 12,0 
Kuria 7 42,9 
Luhya 654 19,1 
Luo 662 15,3 
Masai 5 0,0 
Mbeere 9 22,2 
Meru 48 22,9 
Mijikenda 2 50,0 
Pokomo 1 0,0 
Samburu 1 0,0 
Somali 148 16,2 
Sukuma 1 0,0 
Swahili 1 0,0 
Non-Kenyan 11 18,2 
Missing 30 6,5 
  P=0,048 
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Annex 3: Overview wealth and prevalence in hypertension  
 
 Numbers in study population Prevalence of hypertension in 

percentage 
Wealth   
Asset 1st  tertile 1097 20,0 
Asset 2nd tertile 1658 18,5 
Asset 3rd tertile 1928 19,7 
  P=0,542 
Asset 1st quintile 446 19,7 
Asset 2nd quintile  994 19,7 
Asset 3rd quintile 945 17,9 
Asset 4th quintile 986 19,1 
Asset 5th quintile 1312 20,0 
  P=0,757 
Expenditure 1st tertile 1839 19,5 
Expenditure 2nd tertile 1532 17,7 
Expenditure 3rd tertile 1319 21,0 
  P=0.080 
Expenditure 1st quintile 1128 19,4 
Expenditure 2nd quintile 1033 20,3 
Expenditure 3rd quintile 917 16,2 
Expenditure 4th quintile 815 20,0 
Expenditure 5th quintile 797 20,8 
  P=0,106 
Composite 1st tertile 1122 21,6 
Composite 2nd tertile 1772 18,2 
Composite 3rd tertile 1789 19,0 
  P=0,072 
Composite 1st quintile 499 17,6 
Composite 2nd quintile 888 22,3 
Composite 3rd quintile 1049 18,6 
Composite 4th quintile 1163 18,7 
Composite 5th quintile 1084 19,0 
  P=0,152 
 
 
Annex 4: Overview occupation and prevalence in hypertension  
 
 Numbers in study population Prevalence of hypertension in 

percentage 
Occupation   
Formal casual 355 20,3 
Formal own business 293 17,7 
Formal salaried 444 21,2 
Informal casual 1100 15,5 
Informal own business 1866 21,8 
Informal salaried 336 14,9 
Rural agriculture 5 40,0 
Urban agriculture 17 47,1 
Unemployed 402 12,7 
Missing 228 26,1 
    P <  0,001 
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