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Abstract

Background: Hypertension remains a major public health issue in Kenya, with awareness levels varying widely across popu-
lations, underscoring the need to understand its sociodemographic and geographic determinants. We aimed at examinining

the cross-sectional distribution of hypertension awareness at the national and subnational levels, disaggregated by sex and

age group.

Methods: We analyzed data from 30,570 respondents aged 15 to 49 years from the most recent Demographic and Health
Survey. Hypertension awareness was examined nationally and subnationally, disaggregated by sex and age group. Regional
patterns were explored, and a log-binomial regression model was used to assess the relative contributions of age, sex, and re-

gion to awareness.

Results: Awareness was higher among females (8.6%) than males (3.0%) across most counties. Males showed persistently
low awareness across all ages, while awareness increased with age, especially among females aged 25 to 49. County differ-
ences were notable: Kirinyaga, Taita Taveta, Laikipia, Tharaka-Nithi, and Kajiado had the highest female awareness,
whereas Mandera, West Pokot, and Garissa showed low awareness in both sexes. Regression results indicated age had the

strongest effect, followed by sex and region.

Conclusions: Hypertension awareness in Kenya is shaped by intersecting effects of age, sex, and region. Women consistent-

ly demonstrate higher awareness than men, while younger populations and males remain underserved. Substantial regional

disparities highlight systemic gaps in service delivery and outreach. These findings underscore the need for gender-sensi-
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Background Literature

The global burden of hypertension remains a signi-
ficant concern for public health and a major cause of prema-
ture death worldwide. In 2023, global estimates showed that
1.28 billion adults aged 30 to 79 years live with hyperten-
sion, while 46% and less than 42% of adults with hyperten-
sion are unaware of the condition and are diagnosed and
treated, respectively. Despite progress in diagnosis and ac-
cess to treatment, hypertension continues to have a substan-
tial impact, with low- and middle-income countries being
particularly affected and accounting for two-thirds of all hy-

pertensive individuals [1].

In Kenya, cardiovascular diseases (CVDs) is the se-
cond leading cause of death after HIV, and hypertension
contributes significantly to the mortality [2,3]. In 2015,
Kenya, had a awareness rate of 24% of hypertension, and
78% of those with a diagnosis do not receive treatment. On-
ly 3% of the patients receiving treatment have successfully
controlled their blood pressure [4], and additionally 2.1 mil-
lion individuals with hypertension would require adequate

treatment to reach a 50% control rate [5].

Nevertheless, concerted efforts have been under-
taken to mitigate this risk. In this context, Sustainable Devel-
opment Goal (SDG) target 3.4 of the 2030 Agenda for Sus-
tainable Development, adopted by the United Nations Gen-
eral Assembly in 2015, seeks to reduce premature mortality
from non-communicable diseases (NCDs) by one-third

through strengthened prevention and treatment strategies

[6].

Similarly, efforts to implement hypertension pre-
vention programs in Kenya have been extensive, but the

chronic condition continues to rise throughout the country
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[7-9]. The country remains behind in achieving Africa's
three fast-track goals for 2030: diagnosing 80% of adults
with hypertension, ensuring 80% of those diagnosed (equi-
valent to 64% of all hypertensive individuals) receive treat-
ment, and achieving blood pressure control in 80% of treat-
ed patients [10]. The lack of progress in attaining these tar-
gets highlights the need for more effective interventions and

strategies.

Hypertension incidence and prevalence vary signif-
icantly across age groups, sexes, and counties within Kenya.
Overall, by the year 2020, hypertension affected 28.6% of
the population, with prevalence of 29.2% in males and
27.9% in females. It was observed in 17.7% of individual’s
aged 18 to 29 and 58.3% of those aged 60 to 69 [11]. The dis-
parities in hypertension prevalence can be attributed to com-
plex socio-behavioural, religious, socio-economic, and cultu-
ral factors both within and between counties. Therefore, de-
signing effective interventions becomes challenging, requir-
ing tailored responses based on the specific details of the hy-

pertension epidemic in different populations.

Moreover, increasing urbanisation and unhealthy
lifestyle choices, including poor diet and physical inactivity,
may gradually increase high blood pressure further [12]. Un-
fortunately, Africa's population-wide implementation of
high blood pressure awareness and control initiatives has

not advanced sufficiently throughout the years [13].

Studies have been done to understand the extent
of hypertension in Kenya, among them include, Mohamed
et al. [14] who used data from the 2015 Kenya STEPs sur-
vey, a countrywide cross-sectional household survey that fo-
cused on randomly selected people between the ages of 18

and 69, to offer the first nationally representative estimates
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of hypertension in Kenya.

This study aimed at assessing the cross-sectional
distribution of hypertension awareness rate in Kenya and ex-
amine its variation across age groups, sexes, and counties.
This is critical for monitoring the effectiveness of hyperten-
sion control programs and identifying population sub-
groups or regions where targeted interventions are most

needed.

The study reveals that analyzing hypertension
awareness rate across different Kenyan subgroups can pro-
vide valuable insights for public health policy and interven-
tion strategies. Understanding shifts in hypertension rates
and the underlying determinants of these variations sup-
ports the formulation of targeted, evidence-based approach-
es to prevention and control. This study aligns with Kenya's
Health Policy 2014-2030, specifically Policy Objective 2,
which aims to halt and reverse the rising burden of NCDs

and mental health disorders [15].

Methods

Data Description

The research utilized data from the 2022 Kenya De-
mographic and Health Survey (KDHS), part of the Demo-
graphic and Health Surveys (DHS) program, which compris-
es cross-sectional, household-based surveys designed to as-
sess health-related outcomes [16]. At the preprocessing
phase, the male and female datasets were integrated with
their respective household datasets, including only those
with known hypertension status. The analysis was restricted
to individuals aged 15 to 49 years, consistent with the Demo-

graphic and Health Surveys (DHS) sampling framework.

Self-reported hypertension status was used as the outcome
variable and was coded dichotomously (0 = no hyperten-

sion, 1 = hypertension).
Statistical Analysis

The number of male and female respondents with
non-missing hypertension data was established, and the sur-
vey’s overall sample sizes as well as those within particular

county stratifications were determined.

The awareness rate of hypertension, along with
95% confidence intervals, was estimated separately for fe-
males and males based on complex sampling structure of
the survey data. Both overall (national) and subnational
(county) estimates were generated, disaggregated by county
and age group (15 to 24, 25 to 34, and 35 to 49 years ), each
stratified by sex (male, female). The absolute difference in
the awareness rate between females and males were comput-

ed, these were compared across the regions.

To identify association of hypertension among
males and females, a log-binomial regression model was fitt-
ed. It is a binomial generalized linear model (GLM) with a
log link function and it is generally preferred in applications
as an alternative to logistic regression since the parameters
are adjusted relative risks rather than adjusted odds ratio
[17], [18], [19], [20]. The model with a log link function was
specified to model the binary outcome hypertension vari-
able based on county of residence capturing regional hetero-
geneity, sex for interpretation of adjusted sex effects, and
age group controlling for age-related differences in hyper-

tension risk.

The model is represented as:

logit(Pr(H; = 1)) = By + Bicounty; + Sosex; + Ssagegroup;

Based on the model, the effect of each covariate on
the outcome (hypertension positive) was expressed as a risk

ratio.

The analysis was implemented using the svyglm()
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function from the survey package in R, which enables gener-
alized linear modeling with appropriate adjustment for sur-
vey weights, clustering, and stratification. This also account-
ed for the two-stage cluster sampling design which was used

in the surveys [21].
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Results

Opverall, 30,570 respondents were surveyed, com-
prising 13,669 males (44.7%) and 16,901 females (55.3%), in-
dicating a modest female majority, as shown in Table 1. At
the county level, females consistently outnumbered males,

except in Tharaka-Nithi where the reverse was observed.

4

The distribution was relatively balanced in Nyeri, Kirinya-
ga, Murang’a, Kiambu, Nyandarua, Laikipia, and Meru
counties, while wider gaps (over 100) favoring females were
evident in several counties such as Busia, Migori, Mandera,
and Wajir. Notably, urban counties such as Nairobi and
Nakuru also recorded higher numbers of female respon-

dents.

Table 1: The number of males and females respondends on hypertension status per county

Region males | females Region males | females Region males | females
Overall 13669 16901 Embu 280 296 Laikipia 243 300
Mombasa 372 393 Kitui 296 348 Nakuru 327 409
Kwale 320 373 Machakos 354 381 Narok 320 385
Kilifi 319 393 Makueni 308 371 Kajiado 228 331
Tana River 293 337 Nyandarua 255 323 Kericho 368 402
Lamu 253 358 Nyeri 267 275 Bomet 353 393
Taita Taveta 192 251 Kirinyaga 254 332 Kakamega 341 412
Garissa 282 373 Murang'a 253 278 Vihiga 290 388
Wajir 314 426 Kiambu 267 348 Bungoma 328 426
Mandera 293 403 Turkana 225 338 Busia 296 411
Marsabit 192 297 West Pokot 288 390 Siaya 282 343
Isiolo 253 345 Samburu 182 305 Kisumu 356 391
Meru 305 299 Trans Nzoia 308 384 Homa Bay | 263 374
Tharaka-Nithi 279 264 Uasin Gishu 342 391 Migori 296 403
Elgeyo-Marakwet 296 304 Nairobi 356 484 Kisii 300 395
Baringo 300 359 Nandi 334 392 Nyamira 246 327

County-Specific Hypertension awareness rate

Overall, as it is shown in Table 2 and Figure 1, hy-
pertension awareness was markedly higher among females
(8.56%, 95% CI: 7.90-9.28) compared to males (2.97%, 95%
CI: 2.59-3.40). At the county level, a consistent pattern of
higher awareness among females than males was observed
across nearly all regions, although the magnitude of differ-

ence varied. Particularly high awareness among females was
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noted in Kirinyaga (22.0%), Taita Taveta (18.1%), Laikipia
(15.6%), and Tharaka-Nithi (14.7%), while the lowest fe-
male awareness rates were reported in Samburu (1.7%) and
Garissa (2.3%). Among males, the highest awareness rates
were observed in Nyandarua (5.4%), Nyeri (5.0%), Vihiga
(5.0%), and Homa Bay (5.8%), although these remained sub-
stantially lower than corresponding female rates. In a few
counties such as Turkana (4.4%) and Samburu (4.7%), male

awareness surpassed that of females.
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Table 2: County- and Sex-Specific Hypertension awareness rate

Region Hypertension awareness rate Region Hypertension awareness rate
females males females males
Overall 8.56 [7.90,9.28] | 2.97 [2.59, 3.40] Machakos 11.07 [8.04, 15.05] | 1.17 [0.42, 3.20]
Mombasa 10‘1656‘£Zj23’ 3.61 [1.99, 6.45] Makueni 3.74 [2.18,6.32] | 0.70[0.17,2.93]
Kwale 4.37 [2.49,7.55] | 1.61 [0.67, 3.83] Nyandarua 11.67 [8.46, 15.90] | 5.39 [3.31, 8.66]
Kilifi 6.34 [4.06,9.76] | 3.71 [2.09, 6.49] Nyeri 14'3158 [9100]'75’ 5.00 [2.61, 9.37]
Tana River 3.57 [2.08, 6.07] | 3.77 [1.86, 7.49] Kirinyaga 22'%(; [0125]'77’ 1.95 [0.68, 5.48]
Lamu 10.5;4&;69, 3.88 [1.98, 7.49] Murang'a 11.59 [8.86, 15.02] | 3.12 [1.41, 6.75]
Taita Taveta 18'%1 [9192]'75’ 4.60 [2.12,9.71] Kiambu 7.17 [4.61,10.99] | 3.08 [1.57, 5.97]
Garissa 2.33[0.72,7.24] | 1.50[0.32, 6.79] Turkana 3.31[1.81,5.98] | 4.40[2.29, 8.29]
Wajir 5.89 [4.09, 8.40] | 2.04 [0.71, 5.72] West Pokot 2.58 [1.37,4.79] | 1.05[0.37, 2.89]
Mandera 2.94[1.49,5.71] | 0.85[0.21, 3.35] Samburu 1.69 [0.76, 3.72] | 4.73 [2.46, 8.88]
Marsabit 2.82[1.32,5.90] | 2.46[0.93, 6.32] Trans Nzoia 8.29 [5.60, 12.11] | 1.38 [0.40, 4.65]
Isiolo 5.30 [3.14, 8.80] | 2.47 [0.94, 6.33] Uasin Gishu 11.27 [7.56, 16.47] | 2.84 [1.50, 5.31]
Meru 10'1955 9[?]40’ 4.43 [2.57,7.54] | Elgeyo-Marakwet | 7.64 [4.66, 12.26] | 0.56 [0.11, 2.66]
Tharaka-Nithi 14'62% [1130]'53’ 4.38 [2.27, 8.28] Nandi 5.10 [2.83,9.01] | 2.65[1.12,6.15]
10.18 [7.09, 5.90 [3.42, .

Embu 14.41] 10.01] Baringo 8.27 [5.59, 12.06] | 3.97 [2.15, 7.20]
Kitui 4.26 [2.62,6.88] | 0.70[0.17, 2.84] Laikipia 15'5251 [3171]'10’ 4.43 [2.46, 7.84]
Nakuru 8.60 [6.20, 11.82] | 1.25[0.49, 3.15] Bomet 7.29 [4.70,11.13] | 1.21 [0.36, 3.93]
Narok 5.00 [3.26, 7.58] | 3.04 [1.36, 6.62] Kakamega 8.60 [5.42,13.38] | 2.13[0.87, 5.14]

. 13.11 [9.66, o 4.99 [2.30,

Kajiado 17.54] 2.51 [0.98, 6.28] Vihiga 7.55 [4.89, 11.46] 10.47]
Kericho 7.06 [4.64, 10.61] | 2.18 [0.92, 5.04] Bungoma 9.75 [7.00, 13.43] | 2.60 [1.28, 5.23]
Kisumu 8.91 [6.43,12.22] | 2.13 [0.96, 4.66] Busia 3.40[2.18,5.27] | 2.95[1.19,7.11]
10.31 [7.77, 5.82 [3.24, .
Homa Bay 13.56] 10.26] Siaya 3.45[2.01,5.85] | 2.21[0.98, 4.90]
Migori 7.16 [4.72,10.72] | 3.84 [1.82,7.90] Nyamira 6.08 [3.88,9.42] | 3.89[2.01, 7.37]
Kisii 3.59 [2.15,5.95] | 1.92[0.83, 4.37] Nairobi 10.67 [7.46, 15.06] | 4.31 [2.57, 7.14]
JScholar Publishers ] Data Sci Mod Tech 2025 | Vol 3: 101
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Figure 1: Map plot of hypertension awareness rates across counties, disaggregated by sex

Age-specific hypertension awareness rate trends in

counties

As shown in Table 3 and illustrated in Figure 2,
overall, hypertension awareness increased with age and was
consistently higher among females than males across all age
groups. Among respondents aged 15 to 24 years, awareness
was low in both sexes, with females reporting 3.3% (95% CI:
2.7-3.9) compared to 0.9% (95% CI: 0.6-1.3) in males. In
the 25 to 34 age group, awareness rose to 8.6% (95% CI:
7.6-9.8) among females and 2.2% (95% CI: 1.6-3.1) among

males. The highest awareness was observed in the 35 to 49

age group, where 14.7% (95% CI: 13.4-16.2) of females re-
ported awareness compared with 2.9% (95% CI: 2.6-3.4) of
males. County-specific analyses revealed marked hetero-
geneity: some counties such as Kirinyaga (32.5% in females
aged 35 to 49) and Kajiado (23.8% in females aged 35 to 49)
reported substantially higher awareness, while others such
as Mandera, West Pokot, and Garissa recorded very low
rates across all age groups and sexes. Interestingly, a few ex-
ceptions were observed in counties such as Turkana, Sambu-
ru, and Homa Bay, where male awareness in specific age

groups approached or exceeded that of females.

Table 3: Age-specific hypertension awareness rate (with 95% confidence intervals) among males and females per region

Region females_15t024.rate | males_15to24.rate | females_25to34.rate | males_25to34.rate | females_35to49.rate
Overall 3271(2.72,3.93] | 0.85[0.57,1.27] | 8.63[7.63,9.75] | 2.24[1.63,3.09] | 14.73 [13.37,16.21]
Mombasa 6.37 [2.96, 13.15] 0.67 [0.08, 5.12] 9.28 [5.04, 16.47] 3.12[1.04, 8.99] | 17.70 [10.90, 27.44]
Kwale 0.00 [0.00, 0.00] 0.67 [0.10, 4.58] 4.56 [1.71, 11.58] 2.00[0.47, 8.14] 10.60 [6.14, 17.67]
Kilifi 2.10 [0.68, 6.34] 2.37[0.78, 7.00] 497 [2.32,10.32] 2.15[0.32,13.21] | 14.69 [8.31, 24.64]
Tana River 0.58 [0.07, 4.51] 0.33 [0.04, 2.62] 1.33 [0.26, 6.40] 4.77 [1.37,15.32] | 11.04 [6.03, 19.36]
Lamu 2.67 [0.83, 8.24] 0.00 [0.00, 0.00] 14.16 [8.82,21.96] | 2.83 [0.69, 10.83] | 15.76 [10.97, 22.11]
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Taita Taveta

4.68 [1.46, 13.98]

1.09 [0.13, 8.43]

17.09 [8.49, 31.40]

1.50 [0.20, 10.27]

29.21 [19.69, 40.98]

Garissa

0.45 [0.06, 3.50]

0.00 [0.00, 0.00]

3.21 [0.65, 14.36]

3.32[0.37,24.22]

5.33[1.44, 17.81]

Wajir

0.00 [0.00, 0.00]

0.00 [0.00, 0.00]

4.16 [1.49, 11.09]

0.00 [0.00, 0.00]

16.72 [10.15, 26.31]

Mandera

1.94 [0.49, 7.39]

0.00 [0.00, 0.00]

2.96 [1.14, 7.47]

0.00 [0.00, 0.00]

4.59 [1.75, 11.52]

Marsabit

0.00 [0.00, 0.00]

1.54 [0.18, 11.73]

3.86 [1.46, 9.84]

5.36 [1.48, 17.61]

4.63 [1.76, 11.60]

Isiolo

2.52 [0.92, 6.75]

0.00 [0.00, 0.00]

5.66 [2.41, 12.73]

3.63 [1.05, 11.85]

8.87 [4.80, 15.84]

Meru

2.58 [0.73, 8.70]

1.25[0.27, 5.64]

11.98 [5.75, 23.27]

3.50 [1.06, 10.94]

17.14 [10.92, 25.88]

Tharaka-Nithi

4.16 [1.26, 12.82]

0.00 [0.00, 0.00]

10.58 [5.51, 19.36]

3.41[0.89, 12.19]

24.22 [15.38, 35.98]

Embu

6.89 [3.07, 14.72]

1.33 [0.18,9.28]

6.14 [2.50, 14.30]

6.36 [2.30, 16.41]

15.42 [9.69, 23.65]

Kitui

2.54[0.82,7.63]

0.00 [0.00, 0.00]

4.03 [1.38,11.15]

0.00 [0.00, 0.00]

6.27 [2.99, 12.68]

Machakos

2.68[0.97,7.19]

0.00 [0.00, 0.00]

16.19 [10.07, 24.99]

0.00 [0.00, 0.00]

16.08 [10.06, 24.71]

Makueni

1.42 [0.30, 6.42]

0.00 [0.00, 0.00]

1.97 [0.46, 8.05]

1.47 [0.19, 10.65]

7.35 [4.00, 13.12]

Nyandarua

3.99 [1.38, 10.94]

1.07 [0.14, 7.46]

12.10 [5.85, 23.36]

3.74 [0.79, 15.90]

17.63 [12.08, 25.00]

Nyeri

9.51 [4.88,17.72]

1.16 [0.14, 8.75]

9.69 [4.93, 18.17]

2.55[0.58, 10.57]

22.26 [15.81, 30.38]

Kirinyaga

3.27 [1.10, 9.34]

0.00 [0.00, 0.00]

18.08 [9.90, 30.73]

1.90 [0.24, 13.65]

32.53 [24.49, 41.75]

Murang'a

5.77 [2.46, 12.92]

0.40 [0.05, 2.97]

11.10 [6.14, 19.23]

5.50 [1.51, 18.07]

17.05 [11.30, 24.91]

Kiambu

4.93 [1.99, 11.67]

0.00 [0.00, 0.00]

6.94 [3.28, 14.08]

2.30[0.50, 9.92]

9.73 [4.70, 19.08]

Turkana

2.58 [0.79, 8.10]

3.26 [0.95, 10.55]

0.00 [0.00, 0.00]

0.00 [0.00, 0.00]

8.11 [3.63, 17.16]

West Pokot

2.08 [0.65, 6.41]

0.00 [0.00, 0.00]

1.43 [0.30, 6.58]

1.31 [0.28, 5.90]

4.91[1.57, 14.31]

Samburu

0.00 [0.00, 0.00]

2.04 [0.47, 8.44]

2.30 [0.72, 7.13]

6.51 [1.91, 19.92]

3.67 [1.11, 11.47]

Trans Nzoia

3.42[1.48,7.70]

0.00 [0.00, 0.00]

13.11 [7.55, 21.80]

0.00 [0.00, 0.00]

10.38 [5.88, 17.69]

Uasin Gishu

6.43 [3.01, 13.23]

0.00 [0.00, 0.00]

13.49 [8.52,20.72]

1.49 [0.33, 6.56]

16.22 [9.26, 26.86]

Elgeyo-Marakwet

1.82[0.43, 7.34]

0.00 [0.00, 0.00]

5.62 [2.51, 12.09]

0.29 [0.04, 2.18]

15.29 [7.97,27.32]

Nandi

0.45 [0.10, 1.93]

0.00 [0.00, 0.00]

4.90 [1.58, 14.19]

1.84 [0.32,9.81]

11.12 [5.72, 20.50]

Baringo

3.11[1.13, 8.23]

1.51 [0.40, 5.50]

8.35 [3.42, 18.98]

0.00 [0.00, 0.00]

14.50 [9.37, 21.76]

Laikipia

7.54 [3.78, 14.46)

1.90 [0.49, 7.07]

11.88 [6.15,21.71]

3.83 [1.05, 12.95]

25.78 [17.59, 36.12]

Nakuru

2.64 [0.86, 7.81]

0.68 [0.09, 5.06]

7.94 [4.53, 13.55]

2.44[0.57,9.86]

14.60 [9.66, 21.45]

Narok

3.85[1.26, 11.11]

0.00 [0.00, 0.00]

5.38 [2.75,10.29]

1.40 [0.18, 10.11]

6.52 [3.13, 13.07]

Kajiado

4.13 [1.68, 9.80]

0.00 [0.00, 0.00]

13.35[7.95, 21.55]

2.10 [0.43,9.51]

23.84 [14.97, 35.76]

Kericho

4.78 [2.10, 10.52]

1.65[0.41, 6.44]

6.95 [3.91, 12.03]

0.00 [0.00, 0.00]

10.42 [5.06, 20.25]

Bomet

3.22[1.15, 8.73]

0.00 [0.00, 0.00]

6.60 [2.64, 15.58]

2.33[0.58, 8.83]

13.09 [7.43, 22.05]

Kakamega

4.38 [1.81,10.23]

0.00 [0.00, 0.00]

7.07 [3.35, 14.30]

0.78 [0.10, 5.79]

14.66 [9.56, 21.81]

Vihiga

2.58 [0.98, 6.63]

2.42[0.31, 16.51]

7.22 [2.87,17.02]

0.00 [0.00, 0.00]

15.00 [9.08, 23.77]

Bungoma

2.92[1.22, 6.86]

1.41[0.33, 5.73]

13.59 [8.77, 20.48]

0.00 [0.00, 0.00]

15.57 [8.63, 26.45]

Busia

0.36 [0.05, 2.64]

1.69 [0.41, 6.69]

1.73 [0.38, 7.46]

3.00 [0.74, 11.35]

9.44 [5.98, 14.60]

Siaya

1.25[0.17, 8.41]

0.89 [0.12, 6.49]

3.91[1.49, 9.88]

2.01 [0.27, 13.60]

5.79 [2.81, 11.54]

JScholar Publishers

] Data Sci Mod Tech 2025 | Vol 3: 101




Kisumu 3.30 [1.40, 7.59] 0.83 [0.12, 5.63] 12.04 [7.34, 19.13] 0.66 [0.08, 5.07] 13.54 [7.52, 23.17]
Homa Bay 3.62 [1.43, 8.88] 1.99 [0.46, 8.25] 13.88 [7.86,23.33] | 9.38 [3.19,24.52] | 16.46 [10.96, 23.98]
Migori 3.06 [0.99, 9.11] 1.02 [0.14, 6.87] 7.66 [2.56, 20.78] 5.25[1.52,16.62] | 12.07 [7.74, 18.34]
Kisii 0.72 [0.09, 5.44] 0.00 [0.00, 0.00] 5.38 [2.47,11.32] 1.51 [0.20, 10.69] 5.53 [2.71,10.93]
Nyamira 1.03 [0.19, 5.33] 1.27 [0.28, 5.62] 5.97 [2.33, 14.42] 0.78 [0.19, 3.11] 12.63 [7.06, 21.58]
Nairobi 336 [1.48,7.46] | 2.22[0.68,7.00] | 9.97[6.37,1529] | 2.78[1.03,7.34] | 20.19 [13.44, 29.19]
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Figure 2: Line plot showing hypertension awareness rates by age group and sex across regions
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Relative changes in hypertension awareness rate

trends between females and males in across regions

At the national level, the relative change in hyper-
tension awareness rates between females and males was
5.6%, underscoring a general advantage among females, as
shown in Table 4 and illustrated in Figure 3. County-level
variations, however, revealed substantial heterogeneity. The
largest relative differences favoring females were observed
in Kirinyaga (18.0%), Taita Taveta (13.5%), Laikipia
(11.1%), Tharaka-Nithi (10.3%), and Kajiado (10.6%). Mod-

erate differences were evident in Uasin Gishu (8.4%), Mu-
rang’a (8.5%), Nyeri (9.3%), and Nakuru (7.4%). In con-
trast, minimal differences were recorded in counties such as
Busia (0.5%), Marsabit (0.4%), and Garissa (0.8%). Notably,
negative changes, indicating higher awareness among males
compared to females, were observed in Samburu (-3.0%),
Turkana (-1.1%), and Tana River (-0.2%). Overall, these
findings highlight pronounced regional disparities, with
most counties exhibiting higher female awareness, although
a few counties deviate from the national trend with males

showing equal or greater awareness.

Table 4: The relative change in awareness rate between females and males by region

Aware. rate Aware. rate Aware. rate

Region change Region change Region change
Overall 5.594853 Machakos 9.90122 Nakuru 7.356396
Mombasa 7.04779 Makueni 3.032017 Narok 1.959535
Kwale 2.761703 Nyandarua 6.282407 Kajiado 10.60199
Kilifi 2.628749 Nyeri 9.346789 Kericho 4.881617
Tana River -0.19675 Kirinyaga 18.04711 Bomet 6.082447
Lamu 6.353439 Murang'a 8.467479 Kakamega 6.47237
Taita Taveta 13.46916 Kiambu 4.089153 Vihiga 2.558028
Garissa 0.82777 Turkana -1.09165 Bungoma 7.149118
Wajir 3.851494 West Pokot 1.530782 Busia 0.453735
Mandera 2.094341 Samburu -3.03315 Siaya 1.235844
Marsabit 0.354311 Trans Nzoia 6.909469 Kisumu 6.780915
Isiolo 2.832208 Uasin Gishu 8.428353 Homa Bay 4.484626
Meru 6.519864 Elgeyo-Marakwet 7.079632 Migori 3.324593
Tharaka-Nithi 10.31346 Nandi 2.447332 Kisii 1.672377
Embu 4.274666 Baringo 4.30291 Nyamira 2.199538
Kitui 3.563315 Laikipia 11.12397 Nairobi 6.367299
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Figure 3: Map illustrating the difference in hypertension awareness rates between females and males (Positive values (red bars)

indicate higher awareness among females, while negative values (blue bars) indicate higher awareness among males)

Discussions

This study analyzed data from 30,570 respondents
comprising 13,669 males (44.7%) and 16,901 females
(55.3%) to examine the cross-sectional distribution of hyper-
tension awareness at the national and subnational levels, dis-

aggregated by sex and age group.

Hypertension awareness rate per sex in regions
were estimated, and the observed pattern demonstrates a
pronounced sex disparity, with females consistently report-
ing higher awareness rates than males across nearly all coun-
ties which is consistent with studies by [11]. This suggests
that existing screening and health promotion strategies may

be more accessible to, or more effective among women, po-

JScholar Publishers

tentially due to greater health-seeking behavior, frequent
contact with health services through reproductive and ma-
ternal health programs, and stronger community health en-

gagement, as is previously reported by this study [22].

However, the magnitude of the disparity varied
considerably across regions, pointing to county-level differ-
ences in health system capacity, outreach coverage, and so-
ciocultural factors. Particularly high female awareness in
Kirinyaga, Taita Taveta, Laikipia, and Tharaka-Nithi may re-
flect more robust local health promotion or better service
uptake, while the very low rates in counties such as Sambu-
ru and Garissa indicate persistent gaps in reaching marginal-
ized populations. Collectively, these findings underscore the

need for gender-sensitive and regionally tailored interven-
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tions, with greater emphasis on addressing the barriers men

face in accessing hypertension education and screening.

The age- and sex-specific analysis revealed a clear
gradient in hypertension awareness, with awareness increas-
ing with age and consistently higher among females than
males across all age categories. Awareness was lowest in the
youngest cohort (15 to 24 years), suggesting that younger
populations remain largely undiagnosed and uninformed
about their hypertension status, particularly among males
This is consistent with this study [23], that found that aware-
ness of hypertension is positively associated with older,
meaning younger age groups have lower awareness. The
steep rise in awareness among females in the 25 to 34 and
35 to 49 age groups may reflect their greater engagement
with healthcare services during reproductive years, as well
as targeted health education interventions that disproportio-

nately reach women [24,25].

Notably, awareness among males remained
markedly low even in older age groups, underscoring persis-
tent gendered barriers in health-seeking behavior, as is in
previous studies [26]. County-level differences further high-
lighted stark heterogeneity: counties such as Kirinyaga and
Kajiado reported substantially higher female awareness, in-
dicating stronger local health system performance, whereas
Mandera, West Pokot, and Garissa consistently reported
low awareness across both sexes, reflecting systemic gaps in
service delivery and outreach, a finding that is also highlight-

ed in previous studies [14,27].

Interestingly, isolated cases in Turkana, Samburu,
and Homa Bay showed male awareness rates approaching
or exceeding those of females, may reflect data limitations,
for instance sampling variability, small sub-samples, or re-
porting bias. Alternatively, they could signal localized socio-
cultural or programmatic dynamics that invert the typical
gender pattern. Further investigation with more granular,

representative data is warranted.

Opverall, these findings highlight the importance of
both age- and gender-sensitive approaches to hypertension
awareness, with a particular need to prioritize outreach to
younger populations and men, as well as targeted strategies

in underserved counties.
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At the national level, the relative change in hyper-
tension awareness between females and males was 5.6%,
confirming a consistent female advantage. However, coun-
ty-level analyses revealed marked heterogeneity in the mag-
nitude and direction of this difference, consistent with find-
ings reported in this study [27]. The largest gaps favoring fe-
males were observed in Kirinyaga, Taita Taveta, Laikipia,
Tharaka-Nithi, and Kajiado, reflecting regions where health
interventions may have been particularly effective among
women or where female engagement with healthcare ser-
vices is comparatively stronger, consistent with findings re-
ported in this study [29]. Moderate differences, such as
those in Uasin Gishu, Murang’a, Nyeri, and Nakuru,
suggest more balance, but still female-biase, patterns of

awareness.

Conversely, counties such as Busia, Marsabit, and
Garissa exhibited minimal sex differences, indicating a rela-
tive narrowing of the gender gap, though awareness levels
in these areas were generally low. Taken together, these find-
ings underscore both the persistence of gender disparities
and the importance of tailoring hypertension awareness in-
terventions to the distinct demographic and cultural con-

texts of individual counties.

A log-binomial regression model was employed to
examine the influence of age, sex, and region on awareness
rates, offering a clear delineation of the relative contribu-
tions of these factors. The analysis revealed that age exerted
the greatest influence, followed by sex and region, with vari-
ations in age producing the most substantial impact on

awareness.

Despite its strengths, this study has limitations.
The finding that females constituted a modest majority of
the respondents nationally, and were consistently more rep-
resented than males across most counties, warrants careful
consideration. This imbalance may reflect gendered pat-
terns of availability during survey implementation, as wom-
en are more likely to be found at home compared to men
who may be engaged in formal or informal employment out-
side the household. In addition, cultural and social dynam-
ics in some regions may encourage women’s participation
in health-related surveys more than men’s, thereby shaping

the observed distribution. This skewed sex distribution has
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important implications for interpreting hypertension aware-
ness estimates, as it may amplify the weight of female-specif-

ic patterns in the overall analysis.

Also, this study’s cross-sectional design nature pre-
cludes causal inference and prevents the examination of
trends over time. Longitudinal data would be essential for
understanding temporal dynamics and evaluating the effec-
tiveness of interventions. Another limitation of the study is
that the analysis was restricted to individuals aged 15 to 49
years, in line with the DHS framework. This constraint may
limit the data available and excludes older populations who
bear the greatest burden of hypertension, thereby reducing

representativeness.

This study revealed significant disparities in hyper-
tension awareness across sex, age, and region in Kenya. Wo-
men consistently reported higher awareness than men, like-
ly due to greater health-seeking behavior and contact with
reproductive health services, while men showed persistently
low awareness across all age groups. Awareness rose with
age but was lowest among young adults, particularly males.
County-level differences were pronounced, with some areas
demonstrating strong performance and others showing sys-
temic gaps. Regression analysis confirmed age as the
strongest predictor, followed by sex and region. Overall, the
findings underscore the need for gender-sensitive, age-spe-
cific, and regionally tailored interventions rather than uni-

form national strategies.

From the findings, this study recommend policies
change to expand outreach strategies that deliberately en-
gage men, such as workplace-based screenings, male-friend-
ly community health programs, and integration of screen-
ing into services beyond reproductive and maternal health.
Embed hypertension education and screening in schools,
tertiary institutions, and youth-oriented programs, leverag-
ing digital platforms and peer networks to reach younger
populations. Scale up best practices from high-performing
counties and direct additional resources to underserved re-
gions such as Mandera, West Pokot, Samburu, and Garissa,
where systemic barriers persist. Strengthen primary health-
care and community health worker capacity to deliver rou-
tine screening to both sexes, particularly in rural and margi-

nalized communities.
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In conclusion, improving hypertension awareness
in Kenya requires a comprehensive, equity-driven approach
that prioritizes men, youth, and underserved counties while
consolidating gains among women. Such targeted strategies
are critical to closing awareness gaps and advancing
progress toward national and global targets for the preven-

tion and control of hypertension.
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