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Healthy Heart Africa: a prospective evaluation of 
programme outcomes on individuals’ hypertension 
awareness, screening, diagnosis and treatment in rural 
Kenya at 12 months
Gerald Yonga, Francis O Okello, Jane L Herr, Ashling Mulvaney, Elijah N Ogola 

Abstract
Objective: To evaluate the impact of Healthy Heart Africa 
(HHA), a comprehensive hypertension intervention programme, 
on hypertension awareness, knowledge, screening and diagnosis 
among rural communities in Kenya.
Methods: Individuals from rural households near interven-
tion and matched control healthcare facilities were randomly 
surveyed at baseline and the end point (after 12 months). A 
difference-in-differences analysis estimated the impact of HHA.
Results: This analysis included 838 individuals (intervention, 
n = 432; control, n = 406) at baseline and 698 (n = 364 and n 
= 334, respectively) at the end point. At baseline, both groups 
had high hypertension awareness (> 80%) but poor knowledge. 
After 12 months, healthcare providers were the primary infor-
mation source for the intervention group only (p < 0.05). At 
the end point, respondents’ knowledge of hypertension risk 
factors, consequences and management trended higher among 
the intervention versus the control group. Hypertension 
screening/diagnosis and patient recall of provider recommen-
dations remained unchanged in both groups.
Conclusion: HHA improved hypertension knowledge but 
screening and diagnosis remained unchanged after 12 months.
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Hypertension is the leading cause of cardiovascular disease 
(CVD) worldwide, affecting approximately 31% of the adult 
population (1.4 billion people) in 2010.1 The growing prevalence 

of hypertension is a challenge for developing countries, which 
already face a high burden of infectious diseases, such as human 
immunodeficiency virus (HIV), malaria and tuberculosis, and 
have limited resources to dedicate towards hypertension care 
and control.1

Kenya is one such country facing a growing burden of 
hypertension, with studies reporting age-standardised prevalence 
ranging from 18.4 to 22.8%.2,3 According to the recent Kenya 
STEPwise survey, the overall national prevalence of raised blood 
pressure (BP) was 23.8%.4 Prevalence increased with age, ranging 
from 13.2% among Kenyans aged 18 to 29 years to 53.2% for 
those aged 60 to 69 years.4

Despite the high prevalence of  hypertension, overall 
awareness and control remain low.2,5,6 According to the Kenya 
STEPwise survey, 56% of Kenyans have never been screened 
for hypertension, and, of those previously diagnosed with 
hypertension, only 22.3% were currently taking medication 
prescribed by a healthcare worker.4 Since hypertension manifests 
asymptomatically, individuals may not necessarily seek routine 
BP screening, resulting in late detection and increased risk of 
stroke, hypertensive heart disease or kidney failure and coronary 
artery disease.2 Improving the public’s awareness and general 
knowledge of hypertension may result in positive lifestyle 
changes and allow for timely detection of hypertension and early 
prevention of adverse outcomes. 

Healthy Heart Africa (HHA), an AstraZeneca-sponsored 
programme, was designed to provide a model for controlling the 
growing burden of hypertension in Africa. The HHA programme 
utilised a collaborative multi-level approach aimed to improve 
hypertension control through education, BP screening and 
diagnosis, with longer-term goals of improving retention in care 
and attainment of treatment goals (Fig. 1). HHA was first initiated 
in March 2015 across 21 counties in Kenya, including the capital 
city, Nairobi, and the surrounding areas and parts of western 
Kenya, and has since expanded across sub-Saharan Africa (Fig. 2).7 

Here, we report results from a 12-month prospective, 
controlled evaluation of the impact of HHA intervention on 
hypertension awareness and knowledge and the frequency of BP 
screening and hypertension diagnosis among individuals residing 
in rural Kenya.

Methods

HHA collaborated with the Kenyan Ministry of Health and five 
healthcare service-implementation partners [Academic Model 
Providing Access to Healthcare (AMPATH); Amref Health 
Africa, formerly the African Medical and Research Foundation 
(AMREF); Christian Health Association of Kenya (CHAK); 
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Jhpiego; and Population Services Kenya (PSK)] to improve 
hypertension education/awareness, screening and primary 
healthcare services (Table 1). To increase hypertension awareness 
and knowledge among the public and improve referral to 
healthcare facilities for hypertension care, the implementing 

partners conducted education and screening outreach campaigns 
during market days and at local community events [such as 
‘barazas’ (community meetings), ‘chamas’ (an informal 
co-operative society), roadshows and facility outreach events], 
church gatherings, public transportation stations and home visits.

Programme inputs

• Medical expertise 
and support to 
generate updated 
HTN screening 
guidelines:
 – Kenyan Ministry of 

Health
 – Professional 

societies
• Implementing partner 

effort/services
• Collaboration with:

 – Health system 
stakeholders

 – Medical 
community

• AstraZeneca-
subsidised HTN 
medication

Programme services

• Develop/update 
medical guidelines

• Train and equip 
medical providers:
 – Risk factors
 – Screen and 

diagnose
 – Treatment

• Build community 
awareness

• Integrate HTN 
services in primary 
care models

• Strengthen medicine 
supply chain

Expected outcomes

• Increased provider 
knowledge

• Boosted public 
knowledge about 
HTN:
 – Risk factors
 – Prevention
 – Outcomes

• Increased public 
motivation to:
 – Seek screening
 – Seek treatment

• Strengthened supply 
chain for HTN 
medication

• Increased availability 
of HTN services

Expected short-term 
outcomes

• Increased screening 
rates

• Increased HTN 
detection rates

• Improved patient 
practices

• Improved patient 
access to:
 – High-quality 

HTN care/correct 
medications

 – Affordable HTN 
care and medicine

Expected long-term 
outcomes

• Increased 
percentage of 
patients with HTN 
receiving appropriate 
treatment

• Increased patient 
retention rates

• Increased 
percentage of 
controlled BP

• Reduced 
HTN-related 
morbidity and 
mortality

Fig. 1.  Logic model for the Healthy Heart Africa programme. BP, blood pressure; HTN: hypertension.

Fig. 2.  Map of Kenya showing distribution of intervention facilities and matched control facilities.
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Healthcare facilities participating in the HHA programme 
received educational materials (examples provided in 
supplementary information) to use at these outreach events. 
In addition, participating healthcare facilities received access 
to key hypertension medications, basic resources (equipment 
and educational and training materials), and a hypertension 
diagnosis and treatment protocol, which described hypertension 
risk factors and management methods but not the consequences 
of hypertension.7 Of note, during the study period, some 
healthcare providers who were trained at an intervention facility 
may have been transferred to either a control or non-participating 
healthcare facility as part of routine transfer or due to the 
devolution of the Kenyan government that occurred during the 
study period.8

A 12-month prospective, controlled study evaluated the 
effect of HHA intervention on facility services for hypertension 
care, and the knowledge of hypertension among healthcare 
providers and the general study population. Two separate 
surveys, the Facility Survey7 and the Household Survey, were 
conducted before (baseline) and 12 months after (end point) the 
implementation of HHA. Initially the Facility Sample included 
150 healthcare facilities (75 randomly selected intervention 
facilities and 75 matched control facilities, paired based on 
the implementation partner and location) and the Household 
Sample reflected the catchment areas near 50 facilities (25 
intervention facilities chosen at random from the initial 75, and 
their 25 matched controls). Due to attrition, the final analysis 
included 132 facilities in the Facility Survey, and the catchment 
area of 42 facilities in the Household Survey. Sample sizes 
declined because facilities closed or refused to participate in the 
end-point survey, or were dropped because their (or their pair’s) 
treatment status was switched after the initial samples were 
chosen, and they could not be matched to another comparable 
facility in the other treatment group. 

The impact of HHA on facility services and healthcare 
providers’ knowledge of hypertension was evaluated by the 
Facility Survey and has been reported on by Ogola et al.7 Here, 
we report the results from the Household Survey, which evaluated 
the effect of HHA intervention on the knowledge of and 
attitudes toward hypertension and the frequency of BP screening 
and hypertension diagnosis among the study population.

The Household Survey (supplementary information) 
was developed by the investigators to evaluate individuals’ 
awareness and knowledge of hypertension and their attitudes 

and health-seeking behaviour towards hypertension. The survey 
was administered to individuals residing near a subset of 25 
intervention facilities (randomly selected from the original group 
of 75 facilities assigned to the intervention) and their matching 
control facilities at baseline and the end point. The selected 
facilities were located in rural and urban areas. 

The intervention population was defined as individuals 
residing in the catchment areas of the facilities participating in 
the HHA programme. The control population was defined as 
individuals residing in the catchment areas of matched facilities 
that did not receive HHA intervention. Data for BP screening 
and hypertension diagnosis were also abstracted from the service 
delivery registers (used at the point of service) of the selected 
facilities.

The Household Survey was pilot-tested before fielding by 
Ipsos Synovate Kenya (Nairobi, Kenya), a contracted survey 
consulting firm. Trained staff conducted face-to-face interviews 
with individuals residing in the catchment areas surrounding the 
participating intervention and control facilities. Each catchment 
area was divided into four non-overlapping enumeration areas, 
of which two enumeration areas [one near (1–4 km) and one far 
(5–7 km) from the facility] were randomly surveyed. For each 
enumeration area, a random starting point was selected and the 
right-hand rule (household to the right of the data collector) was 
used to select every household after 200 metres. The baseline and 
end-point surveys were conducted at the same enumeration sites; 
however, different households were randomly surveyed at each 
time point, resulting in two separate sample populations. 

Adults (aged ≥ 18 years) were surveyed if  they lived in the 
same compound, had the same household head and same 
cooking arrangements, and had lived in the household during 
the last six months. The surveyors visited each household two 
additional times to establish contact with adult household 
members who were not present at the time of the first interview. 
Households were assigned to the treatment group associated 
with their local facility (intervention or control); however, the 
survey did not capture where the survey respondents sought and/
or received care (at the facility to which they were assigned or 
outside the study area or non-traditional medicine). 

This study was reviewed and approved by the Kenyatta 
National Hospital and the University of Nairobi Ethics and 
Research Committee (KNH/UON-ERC). Written informed 
consent was obtained from all survey respondents before the 
start of the study.

Table 1. Healthy Heart Africa implementing partners

AMPATH Amref Health Africa CHAK Jhpiego PSK

Approach Extension of existing hyper-
tension programme into 
Ministry of Health sites in 
rural West Kenya

Community-based screening 
clustered around Ministry 
of Health sites in the Kibera 
slum area

Initial focus on church/reli-
gious leaders and expand-
ing outreach efforts across 
church, community, facility 
and workplace

Informal integration of 
the programme into HIV 
network in Ministry of 
Health sites with a signifi-
cant focus on facility-based 
screening

Private clinics part of 
the Tunza Family Health 
Network, with significant 
focus on outreach events and 
ad hoc screening at various 
gatherings of people (e.g. 
bus stops, parties, funerals 
and sporting events)

Implementa-
tion sites

Public health dispensaries 
and primary-care facilities

Public health facilities and 
Ministry of Health sites in 
the Kibera slum area

Faith-based facilities and 
community sites (e.g. 
markets, group meetings, bus 
stops and workplaces)

Public health facilities Private clinics, pharma-
cies, and non-traditional 
sites (e.g. taxi stands, gyms, 
market places, primary 
schools, social halls, road-
side, youth bases and 
women’s group)

AMPATH: Academic Model Providing Access to Healthcare; CHAK: Christian Health Association of Kenya; HIV: human immunodeficiency virus; PSK: Population 
Services Kenya.
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Statistical analysis
Since the survey did not capture where individuals sought care, 
this analysis was limited to the rural population to minimise the 
possibility of cross-contamination (study participants residing 
near one facility but receiving treatment from another facility). 
Because of the sparse distribution of healthcare facilities in 
rural areas, the likelihood of individuals seeking care from a 
healthcare facility other than their locally assigned facility was 
believed to be lower. The analysis was restricted to individuals 
residing near seven intervention facilities located in rural areas 
and the seven matched control facilities. Due to difficulties in 
matching intervention and control facilities supported by the 
same implementation partner, select rural intervention facilities 
were matched to control facilities located in more urban areas. 

At baseline and end point, statistical differences between the 
intervention and control groups with regard to demographics 
and lifestyle characteristics were evaluated using a t-test for 
bimodal variables and a chi-squared test for outcomes with more 
than two values. The impact of HHA intervention, defined as the 
treatment effect (TE) on hypertension awareness and knowledge, 
BP screening and patient recall of provider recommendation was 
assessed using a difference-in-differences (D-in-D) regression 
analysis, which minimises bias due to other factors that change 
over the same time frame. 

Results
A total of 838 individuals were surveyed at baseline (intervention, 
n = 432; control, n = 406) and 698 at the end point (intervention, n 
= 364; control, n = 334). Demographics (age, geographic location 
and education) were well balanced between the intervention and 
control groups sampled at baseline and the end point (Table 2). 
Nevertheless, the two treatment groups at both baseline and end 
point varied with regard to wealth and lifestyle characteristics. 
At both baseline and end point, individuals in the intervention 
group were wealthier and tended to consume one or more 
servings of fruit per day (p < 0.05 for all). In addition, at the end 
point, a significantly greater proportion of individuals in the 
intervention group consumed alcohol and one or more servings 
of vegetables per day (p < 0.05 for both).

Hypertension awareness (defined as having heard of 
hypertension) among the intervention group was high at baseline 
(91.0%) and increased to 94.9% by the end point (Table 3). In 
contrast, hypertension awareness was much lower at baseline in 
the control group (79.1%) but had increased to 96.7% by the end 
point. Of note, the D-in-D method’s underlying assumption of 
parallel trends could not hold for this outcome, as an increase of 
17 percentage points (pp) from an initial level of 91.0% was not 
feasible in the intervention group. 

Family and friends were the primary source of information 
on hypertension for both the intervention and control groups at 
baseline and the control group at the end point. However, by the 
end point, a healthcare provider or facility became the primary 
source of information for individuals in the intervention group 
(TE, 19.4 pp; p < 0.05; Table 3).

In general, the intervention group experienced an increase in 
knowledge of individual risk factors for hypertension. Significant 
improvement was observed in individuals’ knowledge of tobacco 
use as a risk factor for hypertension with intervention (TE, 4.0 
pp; p < 0.05; Table 3). Within 12 months, individuals’ knowledge 

of three or more hypertension risk factors also showed a trend 
toward improvement in the intervention group [TE, 3.8 pp; p = 
not significant (NS)].

A positive improvement in individuals’ knowledge of 
hypertension management was seen in the intervention group. 
Identification of alcohol reduction as a method for managing 
hypertension significantly increased four-fold in the intervention 
group (TE, 8.4 pp; p < 0.01). In addition, positive trends were seen 
in the proportion of individuals who identified salt reduction as 
a method for hypertension management (TE, 1.0 pp; p = NS) 
in the intervention group. Individuals’ knowledge of three or 
more or five or more methods for managing hypertension also 
improved three-fold (TE, 3.7 pp; p = NS) and 17-fold (TE, 1.7 
pp; p = NS), respectively, in the intervention group.

Table 2. Characteristics of survey respondents residing in rural areas

Baseline End point

Interven-
tion

(n = 432)
Control

(n = 406) p-value

Interven-
tion

(n = 364)
Control

(n = 334) p-value

Geographic region, %

Central or eastern 63.6 63.6

0.345

75.0 72.4

0.175

Nairobi 0.0 0.0 0.0 0.0

Nyanza 10.1 0.0 9.8 0.0

Rift Valley 0.0 10.3 0.0 11.4

Western 26.4 26.1 15.3 16.2

Residence location, %

Rural 93.6 99.4
0.014*

69.3 99.5
0.000**

Urbana 6.4 0.6 30.7 0.5

Age, years, %

18–24 18.7 20.0

0.647

22.4 14.3

0.128

25–29 12.7 8.9 14.2 16.0

30–34 10.9 12.3 14.0 10.8

35–39 11.2 13.3 9.3 7.6

40–44 11.2 8.7 11.6 9.7

45–49 6.6 6.9 7.0 8.8

≥ 50 28.8 30.0 21.6 32.8

Gender, %

Male 48.7 46.0
0.269

50.6 55.7
0.448

Female 51.3 54.0 49.4 44.3

Education, %

Nursery/kindergarten 1.8 2.0

0.834

3.5 2.7

0.310

Primary 47.4 48.7 37.1 48.2

Post-primary,  
vocational

4.1 3.5 4.3 5.3

Secondary, A-level 36.4 32.2 39.3 30.1

College (mid-level) 6.0 6.5 11.8 6.4

University 1.7 1.7 1.4 1.2

No school attended 2.5 4.8 2.5 6.0

Wealth quintile, shillings/month, %

≤ 653 34.3 33.5

0.000**

25.6 37.9

0.000**

654–2 158 17.2 13.6 22.4 20.6

2 159–2 633 25.8 51.6 15.4 38.8

2 634–3 631 21.2 0.5 32.4 1.0

≥ 3 632 1.5 0.8 4.2 1.7

Lifestyle characteristics, %

Non-smoker 87.8 91.5 0.392 92.0 86.6 0.104

Does not drink 
alcohol

78.0 82.8 0.177 80.2 87.4 0.023*

Consumes ≥ 1 fruit 
serving/day

52.0 26.3
0.001**

60.8 36.0
0.010*

Consumes ≥ 1  
vegetable serving/day

68.1 56.5
0.446

84.9 54.1
0.016*

*p < 0.05; **p < 0.01 vs control.
aSelect intervention facilities were matched to control facilities.
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Similarly, individuals’ knowledge of hypertension-related 
consequences showed a trend toward improvement among 
the intervention group (Table 3). Knowledge of  possible 

complications during delivery significantly increased among 
respondents with intervention (TE, 3.3 pp; p < 0.01). Similarly, 
a positive trend was seen in individuals’ knowledge of stroke 
(increased from 19.6% at baseline to 22.4% at the end point), 
heart failure (from 6.2 to 9.0%, respectively), aneurysm (from 
3.8 to 4.1%, respectively) and death (from 43.7 to 52.3%, 
respectively) with intervention; however, these changes were not 
significant relative to the control. Individuals’ knowledge of 
three or more consequences of hypertension increased two-fold 
in the intervention group. 

Despite these changes in knowledge surrounding hypertension, 
the proportion of individuals screened for BP and diagnosed 
with hypertension slightly decreased from baseline to the end 
point in the intervention group (Table 4). 

Discussion
Individuals’ natural awareness of hypertension may be limited 
as the disease manifests asymptomatically and care may not be 
sought until sudden, severe and irreversible consequences occur. 
Little is known about the optimal method to rapidly educate the 
general population of a low- to moderate-income developing 
country about hypertension. The purpose of this 12-month 
prospective study was to assess the impact of HHA intervention 
on the status of awareness and knowledge of hypertension 
among the rural Kenyan population.

General awareness of hypertension among survey respondents 
was high (approximately 80 to 90%) at baseline; however, 
the specific knowledge of risk factors and actions was poor, 
indicating that information from primary sources, namely friends 
and family, was not necessarily accurate. At baseline, less than 
5% of respondents could correctly identify three or more known 
risk factors for hypertension. Similarly, respondents appeared 
to be largely unaware that smoking, alcohol consumption and 
family history of heart disease were possible risk factors for 
hypertension or associated CVD. 

Within 12 months, HHA was successful in conveying 
information about hypertension to individuals residing in the 
intervention areas. This is demonstrated by the significant 
increase in the percentage of respondents in the intervention 
areas who reported healthcare providers as their primary source 
of hypertension information compared with the control group. 

In general, knowledge of hypertension showed a trend 
toward improvement among the HHA intervention group. By 
the end point, more individuals residing in the intervention 
areas identified tobacco use as a risk factor for hypertension 
and reducing alcohol consumption as a method for managing 
hypertension. The observed improvement is of importance 
because both alcohol and tobacco consumption have been 
associated with the high prevalence of hypertension in Kenya.9,10 

According to the 2015 Kenya STEPwise survey, approximately 
13.3% of survey respondents, aged 18–69 years, reported 
current use of a tobacco product (manufactured or hand-rolled 
cigarettes, pipes or shisha).4 In addition, 19.3% of respondents 
reported current alcohol use, with 12.7% consuming alcohol on 
a daily basis and 12.7% reporting heavy episodic drinking (six or 
more drinks on a single occasion).4 Therefore it is believed that 
improving individuals’ awareness of the association between 
tobacco and alcohol use and hypertension may lead to the 
adoption of a healthier lifestyle over time. 

Table 3. Impact of Healthy Heart Africa on individuals’ knowledge of hypertension

Baseline End point Treatment 
effect (SE), 
percentage 

point

Interven-
tion

(n = 432)
Control

(n = 406)

Interven-
tion

(n = 364)
Control

(n = 334)

Awareness of HTN,a % 91.0 79.1 94.9 96.7 –15.5 (3.4)**

Sources of HTN education, %

Television/radio/internet/
books/billboard/magazines/
newspapers

30.7 28.4 26.8 30.0 –7.7 (5.4)

Friends/family 60.1 56.8 44.1 68.7 –25.6 (6.2)**

Religious leader 1.3 2.1 2.4 4.1 –0.8 (3.3)

CHW/CHEW 5.7 1.0 4.6 2.5 –3.9 (4.2)

Community event 9.6 5.7 6.3 9.6 –7.9 (4.8)

Healthcare provider/facility 28.9 21.7 48.2 20.8 19.4 (8.1)*

School 1.8 2.3 8.7 2.9 2.9 (1.7)

Other 1.4 1.1 1.0 0.5 0.5 (0.6)

Individuals who correctly identified risk factors of HTN, %

Age 40.3 40.9 46.0 47.5 –0.8 (6.9) 

Family history 7.4 5.6 6.5 1.7 0.1 (3.0) 

High BMI/obesity/overweight 18.6 19.7 27.8 20.4 4.7 (7.7) 

High salt intake 1.7 2.5 4.0 1.9 2.4 (1.5) 

Low potassium intake 0.3 0.9 0.9 1.0 –0.4 (0.8) 

Use of tobacco products 2.0 3.4 4.4 0.7 4.0 (1.7)* 

High alcohol consumption 0.9 3.5 4.4 1.2 5.4 (2.6) 

Pregnancy 7.9 5.3 12.1 6.3 1.6 (3.3) 

Lack of physical activity 3.4 5.0 7.5 3.6 4.6 (2.6) 

≥ 3 risk factors for HTN 4.0 4.5 9.0 3.4 3.8 (2.4) 

≥ 5 risk factors for HTN 1.0 0.7 2.2 0.0 1.5 (1.0) 

Individuals who correctly identified methods for reducing HTN, %

Reduce salt 9.4 11.9 15.4 17.5 1.0 (6.2) 

Weight loss 7.2 8.6 9.5 8.7 –8.6 (9.8) 

Medication 21.6 15.8 20.5 18.1 –2.6 (4.9) 

Exercise 14.7 12.7 23.6 21.3 –7.4 (8.7) 

Dietary changes 14.0 11.6 19.0 15.7 1.0 (6.9) 

Reduce alcohol 2.0 5.3 8.3 1.6 8.4 (1.9)** 

Stop use of chemical  
contraceptives 1.9 1.1 1.0 1.1 –1.4 (1.0) 

Reduce smoking 2.3 3.6 2.3 0.9 3.0 (1.8)

≥ 3 methods for managing 
HTN

3.2 6.5 10.1 7.7 3.7 (2.0) 

≥ 5 methods for managing 
HTN

0.1 0.5 1.7 0.8 1.7 (1.6) 

Individuals who correctly identified consequences of HTN, %

Death 43.7 38.8 52.3 68.1 –23.7 (9.9)*

Heart attack 19.2 10.0 16.4 10.4 –7.4 (6.8)

Stroke 19.6 17.7 22.4 13.4 8.0 (6.1)

Aneurysm 3.8 2.1 4.1 2.7 –2.1 (2.1)

Heart failure 6.2 4.5 9.0 6.0 0.1 (2.9)

Erectile dysfunction 0.6 0.5 1.7 3.8 –2.6 (1.8)

Loss of sight 1.8 1.9 4.5 3.7 1.2 (1.3)

Complications during deliv-
ery for pregnant women 0.4 2.2 1.8 0.7 3.3 (0.9)**

Increased risk of miscarriage 1.6 1.5 1.5 1.0 0.7 (1.6)

Renal disease NAb NAb 6.3 0.4 4.9 (2.6)

≥ 3 consequences of HTN 5.0 4.3 11.2 8.5 0.3 (4.8)

≥ 5 consequences of HTN 0.0 0.5 1.0 1.8 0.2 (1.3)

BMI: body mass index; CHEW: community health extension worker; CHW: 
community healthcare worker; HTN: hypertension; NA: not available; SE: standard 
error. *p < 0.05; **p < 0.01 vs control. aDefined as having heard of hypertension. 
bData not captured.
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Individuals’ knowledge of hypertension-related consequences 
remained relatively unchanged. This was expected to a 
certain extent, as the programme intervention did not educate 
healthcare providers or the general public on the consequences 
of hypertension.7 In addition, HHA intervention areas did not 
have a significant change in the number of individuals screened 
for BP or diagnosed with hypertension, emphasising the need 
for more innovative outreach activities/approaches to identify 
individuals at high risk for hypertension, including those who 
may not necessarily visit healthcare facilities. 

To the best of our knowledge, this is the first study to 
characterise and intervene to improve individuals’ awareness 
and knowledge of hypertension among the rural population in 
Kenya. Previous studies have reported a low degree of awareness 
among Kenyans, but clinically meaningful comparisons were 
not possible due to a lack of a standardised definition for 
hypertension awareness.2,5,6,11 

However, a recent qualitative study based on a series of focus 
group discussions with 53 individuals with HIV-1 conducted 
at the Kenyatta National Referral and Teaching Hospital 
Comprehensive Care Centre reported a gap between hypertension 

awareness and knowledge, similar to what was seen in this study.11 
Respondents commonly referred to hypertension as ‘pressure’ 
and, although all of the participants had heard of the term, 
most were unable to adequately describe it. Stress followed by 
fatty foods, excessive salt intake, and physical inactivity were the 
most frequently cited causes of hypertension. All respondents 
demonstrated some knowledge regarding treatment modalities 
for hypertension; however, most believed that hypertension could 
not be prevented. 

This gap between awareness and knowledge/understanding is 
not strictly limited to hypertension and extends to individuals’ 
awareness and understanding of CVDs. A systematic review 
evaluating awareness and knowledge of CVDs in sub-Saharan 
Africa found that awareness, when reported, was high; however, 
knowledge and understanding of CVDs and CVD risk factors 
were poor.12 Although limited, the data suggest that individuals 
may benefit from intervention efforts designed to not only 
raise awareness but also improve general understanding and 
knowledge of hypertension. The HHA programme’s positive 
impact on knowledge of hypertension may help to address 
this critical gap in communication, and, when coupled with 
the previously reported facility-level improvements in provider 
education and ability to diagnose and treat hypertension,7 may 
lead to greater utilisation of hypertension services and, in turn, 
timely diagnosis and treatment of hypertension. 

There are some inherent limitations associated with this 
analysis. The generalisability of the data is limited, in part, by 
study design. This study was not designed to collect nationally 
representative findings and therefore data interpretation is 
limited to individuals residing near the study sites. In addition, 
this study did not capture where respondents received care. 
Potential ramifications of receiving care at distant sites were 
mitigated by focusing on the rural population, which, due to 
limited access to healthcare facilities, is more likely to receive 
care at the local facility. The study design did not the capture 
frequency and type of study- and non-study-related hypertension 
awareness/education events conducted within the study area, 
which may affect programme evaluation. 

Furthermore, the short duration of this study may not be 
sufficient for evaluating the impact of the HHA programme, 
as significant changes in individuals’ behaviours and attitudes 
towards hypertension care may require a longer period of 
time in this setting. The impact of the HHA programme may 
be underestimated as HHA-trained healthcare providers from 
intervention facilities may have been moved and replaced with 
untrained healthcare providers, a by-product of routine transfer 
and the devolution of the Kenyan government,8 which occurred 
during the 12-month study period. 

Conclusion
Little is known about how to rapidly improve control of 
hypertension in low- to moderate-income countries. The results 
from this study may help to develop more realistic expectations 
on the anticipated rate of improvement in individuals’ awareness 
and knowledge of hypertension and health-seeking behaviour 
towards hypertension care. In this study, individuals residing 
in rural Kenya demonstrated a high degree of hypertension 
awareness; however, their medical knowledge of hypertension 
was quite poor. 

Table 4. Impact of Healthy Heart Africa on hypertension diagnosis and 
provider’s recommendation

Baseline End point Treatment 
effect (SE), 
percentage 

point

Interven-
tion

(n = 432)
Control

(n = 406)

Interven-
tion

(n = 364)
Control

(n = 334)

Individuals who reported 
being screened for BP, % 74.3 62.6 72.9 77.6 –19.9 (7.8)*

Last time BP screening was performed, %

≤ 6 months 38.7 24.4 37.8 39.4 –15.2 (4.6)**

7–12 months 10.2 8.8 12.1 16.3 7.2 (4.8)

≥ 12 months 24.8 27.8 22.2 21.9 0.7 (4.1)

BP screening location, %

Public hospital 29.3 29.0 27.1 19.9 8.3 (7.8)

Public health centre or 
dispensary 40.9 24.1 35.9 44.6 –16.2 (9.0)

Private hospital 5.6 8.9 13.3 18.2 –2.7 (3.4)

Private health centre or 
dispensary 11.3 6.1 15.5 13.7 –4.6 (6.4)

At screening event 1.2 0.8 2.5 8.1 –7.4 (2.9)

Other 7.7 10.4 15.0 21.1 –2.0 (1.6)

Individuals who reported 
being diagnosed with 
hypertension, %

14.9 8.8 12.9 10.3 –0.03 (3.3)

Timing of hypertension diagnosis, %

≤ 6 months 3.8 2.9 2.7 2.9 –1.2 (3.0)

7–12 months 2.1 1.0 3.8 1.3 2.5 (1.1)

> 12 months 8.8 4.9 5.5 5.1 –1.3 (2.7)

Individuals’ recall of healthcare providers’ recommendation, %

≥ 1 healthcare providers’ 
recommendation

13.4 8.8 9.8 9.3 –2.3 (3.5)

≥ 3 healthcare providers’ 
recommendations

0.1 2.1 0.5 1.4 1.2 (0.9)

Medication 13.1 7.1 7.2 8.2 –5.0 (2.5)

Reduction in salt 2.2 3.8 4.0 4.0 2.0 (1.6)

Lose weight 0.1 2.0 0.6 1.3 1.9 (1.7)

Reduce alcohol consump-
tion

0.2 0.7 0.6 0.0 1.3 (0.5)*

Exercise 1.4 2.3 1.3 1.3 1.3 (1.5)

Reduce stress 3.5 2.1 3.8 3.6 0.4 (1.3)

Home remedies 0.3 0.9 0.1 0.7 0.3 (0.7)

Unable to recall 0.9 0.1 1.6 0.6 0.8 (1.5)

*p < 0.05; **p < 0.01 vs control. BP: blood pressure; SE: standard error. 
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The HHA programme was able to demonstrate an improvement 
in individuals’ knowledge of hypertension within 12 months of 
programme implementation. These initial improvements may 
eventually lead to longer-term changes in individuals’ attitudes 
and behaviours, including lifestyle changes and healthcare-
seeking practices toward hypertension care. Additional studies 
are needed to determine realistic time frames for improvements 
in lifestyle, regular BP screening, adherence to hypertension care 
and reduction in the negative outcomes of hypertension.
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