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27 Abstract
28 Background: Non-communicable diseases (NCDs) are the leading cause of morbidity and 

29 mortality worldwide, with low- and middle-income countries (LMICs) increasingly being 

30 disproportionately affected. Although anecdotal evidence or reports indicate an increasing 

31 number of Kenyan men having NCDs, the prevalence and associated factors are not well 

32 understood. Therefore, this study aimed to determine the prevalence and associated factors of 

33 non-communicable diseases among men in Kenya.

34 Methods: Secondary data comprising 14,453 men aged 15-54 years from the 2022 Kenya 

35 Demographic and Health Survey (KDHS) were analysed using univariable and multivariable 

36 logistic regression analyses in SPSS, version 29. 

37 Results: Overall, the percentage of men with at least one NCD was 9.4% (95% confidence 

38 interval [CI]: 8.7- 10.2%). Whereas the proportion of participants with multiple NCDs was 1.9 

39 (95CI:1.6-2.3). Across NCDs, the highest prevalent NCD was hypertension (3.5% 95%CI:3.1-

40 3.9) followed by depression (2.2% (95%CI:1.9-2.5), anxiety (1.6% (95%CI:1.3-1.9), arthritis 

41 (1.4% (95%CI:1.1-1.6), heart disease (1.2% (95%CI:0.9-1.5), diabetes (1% (95%CI:0.8-1.3), 

42 lung disease (1% (95%CI:0.7-1.3), and cancer (0.1% (95%CI:0-0.1). In terms of multiple 

43 chronic conditions (multimorbidity), the majority of the participants had diabetes and 

44 hypertension (0.5% (95%CI:0.3-0.7) followed by hypertension and depression (0.3% 

45 (95%CI:0.2-0.4), hypertension and anxiety (0.3% (95%CI:0.2-0.4), and arthritis and 

46 depression (0.2% (95%CI:0.1-0.2). Several factors, such as age, region, residence, ethnicity, 

47 education level, health status, wealth index, religion, media access, living a sedentary lifestyle, 

48 and physical activity, were found to be significantly associated with the prevalence of NCDs. 

49 Conclusion: The overall prevalence of NCDs among men is relatively lower than that of 

50 Kenyan women. We found that sociodemographic and lifestyle factors were significantly 

51 associated with the prevalence of NCDs. To reduce non-communicable diseases (NCDs) 

52 among men, tailored health education, medical checkups, and physical activity promotion are 

53 essential. Region-specific policies and culturally sensitive interventions should address risk 

54 factors and ethnic disparities. Wealthier, more educated men should be encouraged to adopt 

55 healthier lifestyles, while rural areas need improved access to specialized healthcare services. 

56 The media should balance health messaging, and religious communities/leaders can play a 

57 supportive role in promoting health and reducing stigma.

58 Keywords: Non-communicable diseases, prevalence, Associated factors, men, Kenya.
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60 Introduction
61 Non-communicable diseases (NCDs) are a significant global health challenge, contributing to 

62 the top ten causes of death across all income levels [1]. The World Health Organization (WHO) 

63 reports that cardiovascular diseases are the leading cause of NCD-related deaths, followed by 

64 cancers, chronic respiratory diseases, and diabetes. Low Middle middle-income countries 

65 (LMICs) account for 77% of these deaths [2]. In 2021, NCDs were responsible for at least 43 

66 million deaths, equivalent to 75% of non-pandemic-related deaths globally, and 73% of the 

67 deaths were in low- and middle-income countries [3].

68 In Sub-Saharan Africa (SSA), nearly 30% of NCD deaths occur in individuals under 60 years, 

69 compared with 13% in high-income countries [4]. The prevalence of NCDs in SSA has risen 

70 steadily, with disability-adjusted life-years (DALYs) associated with NCDs increasing by 67% 

71 from 1990 to 2017 [5, 6]. Kenya, with a population of 49% male and 51% female, has a life 

72 expectancy of 64.7 years for men and 69 years for women (KNBS, 2022). Kenya is 

73 transitioning from a focus on communicable diseases, such as malaria, HIV/AIDS, and 

74 tuberculosis, to a growing burden of NCDs due to behavioral changes and rural-urban 

75 migration [7]. Common NCDs in Kenya include stroke, coronary heart disease, dementia, and 

76 certain cancers [8].

77 The rise of NCDs can be attributed to multiple factors, with behavioral changes being a primary 

78 driver [9]. Risk factors such as smoking, physical inactivity, obesity, and hypertension are 

79 prevalent in both high-income and low- and middle-income countries, including Kenya and 

80 SSA[10]. These risk factors are exacerbated by urbanization, with increased exposure to 

81 unhealthy diets, sedentary lifestyles, and alcohol consumption contributing significantly to the 

82 rise of NCDs [6]. In Kenya, the urban poor population is particularly vulnerable, as they face 

83 increased exposure to these common risk factors [4, 11]. Furthermore, gender plays a role in 
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84 the prevalence of NCDs, as men tend to engage in higher-risk behaviors such as smoking and 

85 excessive alcohol consumption, which increase their vulnerability to diseases like 

86 cardiovascular conditions and diabetes [12].

87 Kenya has implemented several measures to address the growing NCD burden. The Non-

88 Communicable Diseases and Injury (NCDI) Poverty Commission in Kenya is tasked with 

89 assessing disease burden and identifying health service gaps while prioritizing cost-effective 

90 interventions [8]. The country’s response also includes the Kenya National Strategy for the 

91 Prevention and Control of Non-Communicable Diseases (2015–2020), which aims to reduce 

92 NCD-related mortality through prevention, early detection, and healthcare improvements. 

93 Despite these efforts, challenges persist, particularly in the allocation of sufficient resources 

94 and funding to NCD interventions. Limited prioritization and financial support hinder the full 

95 implementation of strategies designed to address NCDs. In 2018, 37% of DALYs lost in Kenya 

96 were attributed to NCDs, underscoring their serious public health impact [13]. The inclusion 

97 of NCDs in the Kenya Demographic and Health Survey (KDHS) signals recognition of their 

98 growing importance, but there remain gaps in comprehensive data collection and monitoring, 

99 which hamper effective policy-making. Therefore, this study aimed to determine the 

100 prevalence and associated factors of non-communicable diseases among men in Kenya.

101 Methods 
102 Data source, sample design, and collection 
103 This study made use of the 2022 Kenya Demographic and Health Survey (KDHS), which used 

104 a two-stage stratified sampling approach. The initial stage included the selection of 1,692 

105 enumeration areas (EAs) or clusters from a master sampling frame comprising 129,067 EAs 

106 based on the 2019 Kenya population and housing census, employing equal probability and 

107 independent selection[14]. The house listing was then created to establish a sampling frame, 

108 which was utilized in the next stage to choose 25 households from each cluster. However, if a 
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109 cluster had fewer than 25 households, all of them were included in the sample. Ultimately, the 

110 survey was carried out in 1691 clusters. The Inner-City Fund (ICF) assisted in the pretesting 

111 of the study instruments and in training the data collectors, with data collection occurring 

112 between February and July of 2022. All men aged 15-54 years who were regular members of 

113 the chosen households or who had spent the previous night in those homes were interviewed 

114 in either Swahili or English. [14]. Out of 14,818 men who responded to the survey, 14, 453 

115 were included in this analysis (98% response rate) [14]. The 2022 KDHS dataset was requested, 

116 and we secured written permission to use it from the MEASURE DHS website 

117 (https://www.dhsprogram.com/data/available-datasets.cfm). While the dataset includes 

118 numerous variables, we focused solely on those that were pertinent and applicable to our 

119 research.

120 Study variables 

121 Dependent/outcome 

122 The main outcome of this study was NCDs. The study analysed the prevalence and factors 

123 associated with eight NCDs that were self-reported by the DHS participants and included heart 

124 disease, diabetes, hypertension, arthritis, anxiety, lung disease, depression, and cancer. During 

125 the survey, participants were asked to mention whether a doctor or other healthcare workers 

126 had informed them of having any of above mentioned NCDs. Men who answered yes to any 

127 NCD were coded as 1; otherwise, as 0. Two composite variables were constructed as secondary 

128 outcomes of the study, and these included having at least 1 NCD (1NCD/yes vs none/no) and 

129 having multiple NCDs (≥2NCDs (yes) vs ≤1 (No).

130

131
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132 Independent variables 

133 The factors included in the analysis were categorized into two namely sociodemographic and 

134 lifestyle behavioural factors. The 12 sociodemographic factors that were included in the 

135 analysis, namely; ethnicity (categorized into Kenya’s 12 major tribes; Maasai, 

136 Mijikenda/Swahili, Somali, Meru, Taita/Taveta, Embu, Kalenjin, Kamba, Kikuyu, Kisii, 

137 Luhya, Luo, and Others), region (categorized into Kenya’s eight provinces; Northeastern, 

138 Central, Western, Nairobi, Nyanza, Rift Valley, Eastern, and Coast), religion (Christian, 

139 Muslim, or others), marital status (unmarried or married/cohabiting), working status (Yes vs 

140 No), household size (≤4 vs ≥5 members), education (tertiary, secondary or none/primary), 

141 residence (urban vs rural), age in years (35-54, 25-34, 15-24), and wealth index (richest, richer, 

142 middle, poorer, and poorest). The wealth index was calculated by the 2022 KDHS from 

143 information on household asset ownership using principal component analysis [14]. The 

144 participants' perceived health status at the time of the interview (good, moderate, bad), and 

145 exposure to mass media outlets like newspapers, the internet, television, and radio (Yes vs No) 

146 were also considered in the analysis.

147 Five lifestyle behavioural factors were also analysed: whether the participants consumed 

148 alcohol, used tobacco (yes/no), including smoked or smokeless tobacco, or had a history of 

149 smoking tobacco. The number minutes one exercised per week (categorised as adequate (≥150 

150 minutes vs inadequate (<150 minutes) and the number hours one spent seated (grouped as high 

151 risk (>8 hours)/sedentary life vs Low risk (≤8 hours)/non sedentary) were also included in the 

152 analysis. 

153

154
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155  Statistical analysis 

156 The data was analyzed using the complex samples package in SPSS (V29), which addressed 

157 the complex sample design inherent in DHS data.[15, 16]. The complex sample package 

158 delivers accurate estimates of parameters since it considers sample weighting, clustering, and 

159 stratification that took place during the selection of study participants.[15, 16]. Furthermore, to 

160 address the unequal sampling probabilities across various strata and to guarantee that the study 

161 results are representative, sample weights from the DHS were utilized for all computed 

162 frequencies [15, 16]. Prior to the analysis, the data underwent cleaning, and dummy variables 

163 were generated. Descriptive statistics, including frequencies, were calculated for all categorical 

164 variables at the univariate level. Univariate and multivariate logistic regression analyses were 

165 conducted to identify independent factors related to the prevalence of NCDs. All variables with 

166 P-values less than 0.05 were included into a simple multivariate logistic regression to determine 

167 the factors associated with the prevalence of NCDs. All odds ratios are presented with their 

168 95% confidence intervals. Additionally, multi-collinearity among all predictor variables in the 

169 model was evaluated using a variance inflation factor (VIF), with a threshold of greater than 

170 10 considered significant. [15, 16]. All of the factors fell below the threshold.

171 Ethical consideration 

172 No ethical clearance was necessary to examine the secondary data since it is accessible to the 

173 public. Nevertheless, authorization to use the 2022 KDHS datasets was secured from 

174 MEASURE DHS (https://www.dhsprogram.com/data/available-datasets.cfm). Ethical 

175 permission for the research detailed in the datasets was granted by the ICF Institutional Review 

176 Board. The Kenya National Bureau of Statistics carried out the study in collaboration with 

177 several other partners. Written informed consent was obtained from human participants and 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprintthis version posted June 16, 2025. ; https://doi.org/10.1101/2025.06.13.25329608doi: medRxiv preprint 

https://doi.org/10.1101/2025.06.13.25329608
http://creativecommons.org/licenses/by/4.0/


8

178 written informed consent was also obtained from legally authorized representatives of minor 

179 participants. 

180 Results

181 Socio-demographic Characteristics of the study participants

182 In total, 14,453 men were included in this analysis (Table 1). Most of the participants were 

183 aged 15-34 years (66.7%), lived in the rural setting (61.1%), identified as being from the Rift 

184 Valley, Eastern, Central, and Nairobi provinces (67.3%). The majority identified as being from 

185 the Kikuyu, Luhya, and Kalenjin, and Kamba tribes of Kenya (58.3%), were Christians by faith 

186 (85.5%), unmarried (51.9%), working (78.2%), and had completed utmost secondary education 

187 (79.7%). In total, 65.8% of the participants belonged to the middle, richer, and richest quintiles, 

188 and 95% lived in households with more than five members. The majority were exposed to mass 

189 media, which included radio (87.4%), television (80.1%), the internet (58.8%), and newspapers 

190 (39.4%), and described themselves as being in good health conditions (84.1%). In terms of 

191 lifestyle behaviours, 26.6% of the participating men consumed alcohol, 13.3% used tobacco, 

192 and 41.7% had smoked tobacco in the past. Additionally, the majority (80.5%) of the 

193 participants had adequate weekly exercise and lived a non-sedentary lifestyle (94.8%). 

194

195

196

197

198
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199 Table 1. Socio-demographic Characteristics of the study participants

Variable n Weighted %
Age (years)
15-24 5,579 38.6
25-34 4,055 28.1
35-59 4,819 33.3
Residence
Urban 5,624 38.9
Rural 8,829 61.1
Region/Province 
Coast 1,341 9.3
Northeastern 273 1.9
Eastern 2,123 14.7
Central 1,945 13.5
Rift Valley 3,808 26.3
Western 1,499 10.4
Nyanza 1,610 11.1
Nairobi 1,855 12.8
Ethnicity 

Embu 186 1.3
Kalenjin 1,823 12.6
Kamba 1,669 11.5
Kikuyu 2,521 17.4
Kisii 901 6.2
Luhya 2,424 16.8
Luo 1,591 11.0
Maasai 325 2.2
Meru 717 5.0
Mijikenda/Swahili 798 5.5
Somali 294 2.0
Taita/Taveta 136 0.9
Other 1,068 7.4
Education 
None/primary 5,660 39.2
Secondary 5,851 40.5
Tertiary 2,943 20.4
Religion 
Christians 12,361 85.5
Muslims 1,042 7.2
Others 1,050 7.3
Marital status 
Unmarried (single divorced/widowed/separated) 7,495 51.9

Married/Cohabiting 6,958 48.1
Working status/occupation
Not Working 3,157 21.8
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Working 11,296 78.2
Wealth index
Poorest 2,175 15.0
Poorer 2,762 19.1
Middle 2,932 20.3
Richer 3,504 24.2
Richest 3,079 21.3
Household number 
≤4 717 5.0
≥5 13,736 95.0
Health status 
Bad 189 1.3
Moderate 2,116 14.6
Good 12,148 84.1
Newspapers
No 8,753 60.6

Yes 5,700 39.4
TV
No 2,875 19.9
Yes 11,578 80.1
Radio
No 1,820 12.6
Yes 12,633 87.4
Internet use
No 5,957 41.2
Yes 8,496 58.8
Tobacco use 
No 12,525 86.7
Yes 1,928 13.3
Past smoking 
No 288 58.3
Yes 206 41.7
Lifestyle Behavioural factors 
Exercise Minutes per week
Adequate (≥150 minutes) 10,043 80.5
Inadequate (<150 minutes) 2,426 19.5
Number of hours per day seated/sedentary
Low risk (≤8 hours)/non sedentary 13,692 94.8
High risk (>8 hours)/sedentary life 747 5.2
Alcohol consumption 
No 10,608 73.4
Yes 3,845 26.6

200

201

202
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203 Prevalence of NCDs among men in Kenya 

204 Overall, the percentage of men with at least one NCD was 9.4% (95%CI:8.7-10.2%, Table 2). 

205 Whereas the proportion of participants with multiple NCDs was 1.9 (95CI:1.6-2.3). Across 

206 NCDs, the highest prevalent NCD was hypertension (3.5% 95%CI:3.1-3.9) followed by 

207 depression (2.2% (95%CI:1.9-2.5), anxiety (1.6% (95%CI:1.3-1.9), arthritis(1.4% 

208 (95%CI:1.1-1.6), heart disease(1.2% (95%CI:0.9-1.5), diabetes(1% (95%CI:0.8-1.3), lung 

209 disease(1% (95%CI:0.7-1.3), and cancer (0.1% (95%CI:0-0.1). In terms of multimorbidity, the 

210 majority of the participants had diabetes and hypertension (0.5 (95%CI:0.3-0.7) followed by 

211 hypertension and depression (0.3 (95%CI:0.2-0.4), hypertension and anxiety (0.3 (95%CI:0.2-

212 0.4) and arthritis and depression (0.2 (95%CI:0.1-0.2). 

213 Table 2. Prevalence of NCDs among men in Kenya 

Variable (N= 14453) n Weighed (95CI)
Hypertension 504 3.5 (3.1-3.9)

Diabetes 144 1 (0.8-1.3)

Heart disease 172 1.2 (0.9-1.5)

Lung disease 139 1 (0.7-1.3)

Depression 319 2.2 (1.9-2.5)

Anxiety 227 1.6 (1.3-1.9)

Arthritis 197 1.4 (1.1-1.6)

Cancer 8 0.1 (0-0.1)

Living with atleast 1NCD 1361 9.4 (8.7-10.2)

Living with ≥2 NCDs 14174 1.9 (1.6-2.3)

Multi-morbidity 
Hypertension & Diabetes 68 0.5 (0.3-0.7)

Hypertension & Depression 47 0.3 (0.2-0.4)

Diabetes & Depression 11 0.1 (0.041-0.1)

Hypertension & Anxiety 39 0.3 (0.2-0.4)

Diabetes & Anxiety 12 0.1 (0.04-0.2)

Arthritis & Depression 23 0.2 (0.1-0.2)

Arthritis And Anxiety 8 0.1 (0.03-0.1)

Heart Disease & Depression 12 0.1 (0.05-0.2)

Heart Disease & Anxiety 6 0.04 (0.02-0.1)

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprintthis version posted June 16, 2025. ; https://doi.org/10.1101/2025.06.13.25329608doi: medRxiv preprint 

https://doi.org/10.1101/2025.06.13.25329608
http://creativecommons.org/licenses/by/4.0/


12

Diabetes & Hypertension & Depression 8 0.1 (0.02-0.1)

Diabetes & Hypertension & Anxiety 9 0.1 (0.02-0.2)

Diabetes & Hypertension & Depression & Anxiety 3 0.02 (0.01-0.1)

214  Note. NCD=Non communicable diseases. Due to a small sample size (n=8) of those who self-

215 reported to have cancer further analysis of data related to cancer was not undertaken 

216 Factors associated with having specific/ multiple NCDs

217 Table 3 and 4 summarizes the results of univariable, and multivariable analysis of the factors 

218 associated with each specific NCD and having multiple NCDs, respectively. Several factors 

219 were found to be associated with having specific and multiple NCDs which included age, 

220 region, residence, ethnicity, education level, health status, wealth index, religion, media access, 

221 living sedentary lifestyle and inadequate exercises. We found that compared with younger men 

222 (15-24 years), older participants (≥25years) had a higher likelihood of experiencing 

223 hypertension (aOR 7.00 (95%CI: 3.75-13.08), diabetes mellitus (aOR 6.54 (95%CI: 2.72- 

224 16.22), arthritis (aOR 2.62 (95%CI:1.33-5.13), depression (aOR 5.61 (95%CI: 3.15-9.97), 

225 having atleast one NCD (aOR2.94 (95%CI:2.17-3.97) and multiple NCDs (aOR 6.95 

226 (95%CI:2.66-18.19). 

227 The findings of this study also indicated men from other regions of Kenya when compared to 

228 those from the coastal region, were more likely to have a heart disease (e.g., from the 

229 Northeastern (aOR 6.51 (95%CI: 1.11 - 38.21), western (aOR 17.73 (95%CI:1.75-179.95), 

230 Nyanza (aOR 13.97 (95%CI:1.12-174.52) and Nairobi (aOR 31.04 (95%CI: 3.22-298.95), 

231 experience depression (e.g., Rift valley (aOR 2.74 (95%CI:1.14-6.58) and western (aOR 2.92 

232 (95%CI: 1.13-7.53), have at least one NCD (e.g., western (aOR 2.23 (95%CI:1.13-4.38), and 

233 multiple NCDs (e.g., western province =(aOR 3.93 (95%CI:1.72-8.96). However, those from 

234 the Rift Valley (aOR 0.30 (95%CI:0.12 - 0.73), Western (aOR 0.11 (95%CI:0.04-0.30), 

235 Nyanza (aOR 0.20 (95%CI:0.06 -0.71), and Nairobi (aOR 0.23 (95%CI:0.08-0.63) provinces 
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236 of Kenya when compared with those from the coastal region, were less likely to experience 

237 anxiety. 

238 We found that experiencing NCDs also varied across tribes. Compared with the Kikuyu tribe, 

239 other tribes of Kenya had higher odds of having lung disease (e.g., Luhya =aOR 11.52 

240 (95%CI:1.73-76.49), heart disease (e.g., Taita/Taveta =aOR 23.65 95%CI: 1.19-470.35), 

241 experiencing anxiety (e.g., Luhya (aOR 2.43 (95%CI:1.09-5.42), and having arthritis (e.g., 

242 Meru tribe = (aOR 3.59 (95%CI:1.72-7.50). However, some ethnic tribes had lower odds of 

243 experiencing heart disease (e.g., Kisii tribe =aOR 0.07 95%CI: 0.01-0.59), depression (e.g., 

244 Somali (aOR 0.10 (95%CI:0.02-0.47), arthritis (e.g., Kamba (aOR 0.25 (95%CI:0.07-0.85), 

245 hypertension (e.g., Kalenjin (aOR 0.53 95%CI: 0.32-0.88), having at least one NCD (e.g., 

246 Luhya (aOR 0.52 (95%CI:0.35 - 0.79), and multiple NCDs (Kisii= aOR 0.33 (95%CI:0.11-

247 0.96).

248 Participants that completed secondary or tertiary education compared with those who had 

249 completed primary, or no education had higher odds of having hypertension (aOR 1.83 

250 (95%CI: 1.19-2.81), diabetes mellitus (aOR (aOR 1.96 (95%CI: 1.03- 3.70), at least one NCD 

251 (aOR 1.58 (95%CI:1.20-2.08), and multiple NCDs (aOR 2.03 (95%CI:1.28-3.22 ) . However, 

252 completing secondary or tertiary education was associated with lower odds of experiencing 

253 arthritis (aOR 0.54 (95%CI: 0.34-0.86) when compared with completing primary or no 

254 education.

255 We found that men who perceived themselves to be in moderate to good health compared with 

256 those that thought their health status was bad had lower odds of having hypertension (aOR 0.20 

257 (95%CI: 0.10-0.38), diabetes (aOR 0.08 (95%CI: 0.03- 0.24), heart disease (aOR 0.20 

258 (95%CI:0.07-0.58), arthritis (aOR 0.17 (95%CI: 0.07- 0.39), having at least one NCD (e.g., 

259 moderate= aOR 0.22 (95%CI:0.15-0.34) and multiple NCDs (e.g., good health conditions= 
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260 aOR 0.10 (95%CI:0.05-0.18). However, men who perceived themselves to be in moderate 

261 (aOR 3.83 (95%CI:1.72-8.54) and good health conditions (aOR 7.38 (95%CI:3.61-15.08) 

262 compared with those that thought their health status was bad had higher odds of experiencing 

263 anxiety. 

264 We also found that men from the middle (aOR3.26 (95%CI: 1.16 - 9.20), richer (aOR 3.50 

265 (95%CI: 1.21 - 10.08) and richest (aOR 7.55 (95%CI: 2.67 - 21.37) indices when compared 

266 with those from the poorest wealth index; had a higher likelihood of experiencing diabetes 

267 mellitus. Likewise, men from the richest quintile when compared with those from the poorest 

268 quintile (aOR 1.59 (95%CI:1.05-2.41) were more likely to have at least one NCD. On the other 

269 hand, men from the richest quintile (aOR 0.50 (95%CI:0.26-0.94) when compared with those 

270 from the poorest quintile were less likely to experience anxiety.

271 Participating men who had inadequate weekly exercises (<150 min per week) compared with 

272 those with adequate weekly exercise (≥150 min per week) had a higher likelihood of having 

273 hypertension (aOR 1.51 (95%CI: 1.07-2.14), diabetes mellitus (aOR 1.90 (95%CI: 1.08 - 3.35). 

274 Similarly, participants who lived a sedentary life (sat for > 8 hours per day) compared with 

275 those who did not (≤ 8 hours per day), had higher odds of having diabetes (aOR 2.90 (95%CI: 

276 1.30 - 6.47).

277 This study found that men subscribing to the other faith in Kenya compared with the Christians 

278 had higher odds of having arthritis (aOR 2.12 (95%CI:1.17-3.84) and experiencing depression 

279 (e.g., subscribing to the Muslim (aOR 3.16 (95%CI: 1.66 - 6.04) or other faith (aOR 1.52 

280 (95%CI: 1.01- 2.26) 

281 This study also found that living in urban settings was associated with less odds of having 

282 arthritis (aOR 0.37 (95%CI: 0.21- 0.66) and at least one NCD (aOR 0.76 (95%CI:0.59-0.97) 
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283 when compared with living in the rural settings. Finally, men who had access to radio compared 

284 with those who did not (aOR 1.79(95%CI:1.02-3.13) had higher odds of experiencing anxiety. 
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285 Table 3. Factors associated with having specific/ individual NCDs among men in Kenya 

Hypertension Diabetes Mellitus Heart diseases Lung disease
Variable n Yes, 

%
uORs  
(95CI)

aORs 
(95CI)

Yes,
%

uORs  
(95CI)

aORs 
(95CI)

Yes,
%

uORs  
(95CI)

aORs 
(95CI)

Yes,
%

uORs 
(95CI)

aORs 
(95CI)

Age (years)
15-24 5579 0.32 1 1 0.06 1 1 0.57 1 - 0.40 1 -
25-34 4055 0.62 2.68 

(1.58-
4.56)*

1.78 
(0.92-
3.43)

0.13 3.02 
(1.19-

7.63)**

1.23 
(0.43-
3.52)

0.27 0.64 
(0.34-
1.22)

- 0.18 0.62 
(0.24-
1.57)

-

35-59 4819 2.53 9.62 
(6.30-

14.70)*

7.00 
(3.75-

13.08)*

0.81 16.12 
(7.91-

32.88)**

6.64 
(2.72-

16.22)**

0.35 0.71 
(0.40-
1.25)

- 0.38 1.09 
(0.51-
2.35)

-

Residence -
Urban 5624 1.47 1.15 

(0.87-
1.51)

- 0.45 1.31 
(0.78-
2.20)

- 0.52 1.20 
(0.69-
2.10)

- 0.49 1.63 
(0.85-
3.11)

-

Rural 8829 2.02 1 - 0.54 1 - 0.68 1 - 0.47 1 -
Region/Province
Coast 1341 0.36 1 - 0.06 1 1 0.06 1 1 0.06 1 1
Northeastern 273 0.04 0.52 

(0.26-
1.03)

- 0.02 1.92 
(0.83-
4.47)

4.61 
(0.96-
22.08)

0.01 0.53 
(0.15-
1.83)

6.51 
(1.11-

38.21)*

0.00 
(0.00-
0.00)

628(0.00-
725)

Eastern 2123 0.45 0.77 
(0.52-
1.15)

- 0.09 0.94 
(0.41-
2.17)

0.47 
(0.11-
1.98)

0.16 1.58 
(0.64-
3.89)

16.31 
(1.96-

135.84)

0.05 0.58 
(0.20-
1.73)

19.21 
(0.00-283)

Central 1945 0.54 1.02 
(0.67-
1.57)

- 0.22 2.45 
(1.07-
5.61)*

0.84 
(0.21-
3.34)

0.09 0.92 
(0.33-
2.56)

8.43 
(0.64-

110.41)

0.14 1.72 
(0.59-
4.99)

0.00 
(0.00-184)

Rift Valley 3808 0.73 0.70 
(0.49-
1.02)

- 0.17 0.94 
(0.45-
1.99)

0.34 
(0.11-
1.03)

0.23 1.26 
(0.55-
2.85)

6.23 
(0.71-
54.95)

0.17 1.10 
(0.44-
2.74)

459 (0.00-
1611)

Western 1499 0.37 0.90 
(0.57-
1.43)

- 0.10 1.34 
(0.57-
3.17)

0.99 
(0.32-
3.07)

0.16 2.21 
(0.94-
5.21)

17.73 
(1.75-

179.95)*

0.18 2.98 
(1.15-
7.70)*

0.53 
(0.00-413)
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Nyanza 1610 0.40 0.92 
(0.62-
1.37)

- 0.15 2.04 
(0.97-
4.32)

1.03 
(0.25-
4.23)

0.13 1.64 
(0.69-
3.88)

13.97 
(1.12-

174.52)*

0.08 1.19 
(0.44-
3.22)

0.01 
(0.00-370)

Nairobi 1855 0.61 1.24 
(0.71-
2.19)

- 0.17 1.95 
(0.60-
6.35)

0.35 
(0.10-
1.25)

0.36 4.18 
(1.59-

10.97)**

31.04 
(3.22-

298.95)*

0.28 3.77 
(1.06-

13.39)*

0.00 
(0.00-370)

Ethnicity
Embu 186 0.07 1.19 

(0.60-
2.35)

1.31 
(0.61-
2.81)

0.01 0.46 
(0.10-
2.05)

0.00 
(0.00-
0.00)

0.01 1.02 
(0.20-
5.21)

0.53 
(0.06-
4.49)

0.01 0.66 
(0.16-
2.70)

0.36 (201-
667)

Kalenjin 1823 0.26 0.44 
(0.28-

0.71)**

0.53 
(0.32-

0.88)**

0.09 0.46 
(0.23-
0.95)*

1.32 
(0.46-
3.81)

0.17 1.64 
(0.64-
4.21)

2.69 
(0.63-
11.47)

0.05 0.31 
(0.13-
0.77)*

578 (100-
332)

Kamba 1669 0.17 0.32 
(0.16-

0.61)**

0.30 
(0.15-

0.56)**

0.04 0.23 
(0.09-
0.59)*

0.43 
(0.13-
1.43)

0.13 1.35 
(0.48-
3.79)

0.85 
(0.20-
3.56)

0.06 0.42 
(0.15-
1.22)

54.88 
(3.68-

819.16)*
Kikuyu 2521 0.78 1 1 0.27 1 1 0.14 1 1 0.21 1 1
Kisii 901 0.15 0.53 

(0.31-
0.91)**

0.44 
(0.23-

0.83)**

0.06 0.59 
(0.24-
1.47)

0.68 
(0.17-
2.74)

0.005 0.09 
(0.01-
0.60)*

0.07 
(0.01-
0.59)*

0.07 0.91 
(0.15-
5.49)

0.33 (410-
274)

Luhya 2424 0.53 0.69 
(0.45-
1.07)

0.72 
(0.46-
1.12)

0.11 0.44 
(0.21-
0.93)*

0.48 
(0.14-
1.59)

0.21 1.49 
(0.61-
3.66)

0.84 
(0.20-
3.57)

0.20 0.98 
(0.50-
1.93)

11.52 
(1.73-

76.49)_*

Luo 1591 0.56 1.15 
(0.69-
1.90)

1.08 
(0.66-
1.79)

0.17 0.99 
(0.42-
2.31)

0.66 
(0.11-
4.12)

0.17 1.90 
(0.85-
4.26)

0.91 
(0.22-
3.68)

0.17 1.30 
(0.50-
3.35)

32.68 
(0.04-271)

Maasai 325 0.04 0.42 
(0.14-
1.24)

0.61 
(0.18-
2.05)

0.02 0.46 
(0.10-
2.07)

2.01 
(0.47-
8.64)

0.02 1.20 
(0.31-
4.65)

1.70 
(0.31-
9.20)

0.01 0.34 
(0.07-
1.56)

5.08 
(72.94-
482.09)

Meru 717 0.33 1.52 
(0.85-
2.72)

1.40 
(0.80-
2.45)

0.11 1.41 
(0.39-
5.15)

1.56 
(0.37-
6.63)

0.05 1.23 
(0.39-
3.92)

0.70 
(0.14-
3.55)

0.02 0.39 
(0.12-
1.29)

101 (124-
829)

Mijikenda/Swahili 798 0.23 0.91 
(0.57-
1.47)

1.39 
(0.83-
2.31)

0.02 0.24 
(0.07-
0.85)*

0.24 
(0.03-
1.74)

0.05 1.14 
(0.37-
3.56)

11.04 
(0.91-

133.67)

0.03 0.50 
(0.13-
1.98)

185 (0.00-
2.50)
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Somali 294 0.04 0.64 
(0.31-
1.31)

0.53 
(0.18-
1.57)

0.03 0.81 
(0.39-
1.68)

0.50 
(0.08-
3.01)

0.01 0.41 
(0.12-
1.46)

0.59 
(0.10-
3.44)

0.004 0.16 
(0.02-
1.20)

538 
(121.51-

238)
Taita/Taveta 136 0.06 1.05 

(0.50-
2.16)

0.92 
(0.38-
2.21)

0.01 0.50 
(0.11-
2.18)

0.00 
(0.00-
0.00)

0.08 10.79 
(1.38-

84.17)*

23.65 
(1.19-

470.35)*

0.004 0.34 
(0.04-
2.70)

436.98 
(534.08-
356.23)

Other 1068 0.26 0.78 
(0.46-
1.34)

0.71 
(0.37-
1.34)

0.07 0.61 
(0.22-
1.64)

0.57 
(0.14-
2.30)

0.14 2.35 
(0.64-
8.58)

1.92 
(0.38-
9.76)

0.11 1.28 
(0.38-
4.26)

796.47 
(974.54-
6504.08)

Education
None/primary 5660 1.30 1 1 0.30 1 1 0.47 1 - 0.24 1 1
Secondary 5851 1.10 0.82 

(0.60-
1.11)

1.11 
(0.77-
1.62)

0.29 0.94 
(0.57-
1.55)

0.97 
(0.54-
1.75)

0.59 1.22 
(0.73-
2.03)

- 0.40 1.59 
(0.93-
2.70)*

3.80 
(3.80-
3.80)

Tertiary 2943 1.09 1.66 
(1.20-

2.29)**

1.83 
(1.19-
2.81)*

0.42 2.74 
(1.55-

4.82)**

1.96 
(1.03-
3.70)*

0.14 0.57 
(0.25-
1.26)

- 0.32 2.54 
(1.27-
5.08)*

0.00 
(0.00-
0.00)

Religion
Christians 12361

3.04
1 -

0.86
1 - 1.09 1 - 0.82 1 1

Muslims 1042 0.30 1.17 
(0.80-
1.70)

- 0.05 0.65 
(0.36-
1.21)

- 0.04 0.47 
(0.21-
1.02)

- 0.02 0.31 
(0.12-
0.76)

0.00 
(0.00-
0.00)

Others 1050 0.15 0.58 
(0.31-
1.08)

- 0.09 1.26 
(0.53-
2.97)

- 0.06 0.64 
(0.21-
1.95)

- 0.12 1.77 
(0.59-
5.33)

0.00 
(0.00-
0.00)

Marital status
Unmarried (single/ 
divorced/widowed/separated)

7495 0.81 1 1 0.16 1 1 0.65 1 - 0.61 1 -

Married/Cohabiting 6958 2.68 3.70 
(2.74-
4.99)*

1.44 
(0.96-
2.15)

0.84 5.84 
(3.10-

10.98)**

1.58 
(0.81-
3.10)

0.54 0.90 
(0.53-
1.54)

- 0.36 0.63 
(0.34-
1.15)

-

Working status/occupation
Not Working 3157 0.29 1 1 0.04 1 1 0.31 1 - 0.16 1 -
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Working 11296 3.20 3.12 
(2.02-

4.81)**

1.13 
(0.64-
2.01)

0.95
6.13 

(2.33-
16.13)**

1.50 
(0.39-
5.81)

0.88 0.79 
(0.42-
1.48)

- 0.80 1.40 
(0.57-
3.45)

-

Wealth index
Poorest 2175 0.37 1 1 0.04 1 1 0.19 1 - 0.13 1 -
Poorer 2762 0.48 1.02 

(0.69-
1.52)

0.93 
(0.59-
1.48)

0.09 1.61 
(0.63-
4.10)

1.48 
(0.51-
4.31)

0.25 1.05 
(0.57-
1.92)

- 0.15 0.93 
(0.50-
1.76)

-

Middle 2932 0.62 1.25 
(0.86-
1.83)

1.04 
(0.66-
1.64)

0.19 3.13 
(1.32-

7.41)**

3.26 
(1.16-
9.20)*

0.20 0.80 
(0.43-
1.47)

- 0.13 0.73 
(0.36-
1.48)

-

Richer 3504 0.83 1.40 
(0.94-
2.07)

1.11 
(0.67-
1.83)

0.22 3.08 
(1.30-

7.26)**

3.50 
(1.21-

10.08)*

0.29 0.96 
(0.46-
2.03)

- 0.39 1.90 
(0.83-
4.38)

-

Richest 3079 1.19 2.34 
(1.55-

3.53)**

1.22 
(0.73-
2.06)

0.45 7.26 
(2.98-

17.67)**

7.55 
(2.67-

21.37)*

0.25 0.93 
(0.40-
2.16)

- 0.17 0.97 
(0.37-
2.56)

-

Household number
≤4 717 0.14 1 - 0.09 1 - 0.03 1 - 0.02 1 -
≥5 13736 3.35 1.23 

(0.68-
2.23)

- 0.90 0.49 
(0.22-
1.11)

- 1.16 1.84 
(0.61-
5.53)

- 0.94 1.99 
(0.79-
5.04)

-

Health status
Bad 189 0.15 1 1 0.05 1 1 0.05 1 1 0.03 1 1
Moderate 2116 1.09 0.63 

(0.36-
1.09)

0.53 
(0.27-
1.04)

0.42 0.68 
(0.27-
1.68)

0.51 
(0.17-
1.57)

0.47 0.92 
(0.32-
2.63)

0.78 
(0.27-
2.28)

0.30 0.84 
(0.30-
2.35)

0.03 
(0.00-
0.68)

Good 12148 2.25 0.21 
(0.13-

0.36)**

0.20 
(0.10-

0.38)**

0.52 0.14 
(0.06-

0.33)**

0.08 
(0.03-

0.23)**

0.68 0.23 
(0.08-

0.63)**

0.20 
(0.07-

0.58)**

0.63 0.31 
(0.12-

0.81)**

0.01 
(0.00-
0.32)

Media access (composite)
No - - - - - - - - - - - 1 1
Yes - - - - - - - - - - - 0.33 

(0.15-
0.73)*

65.08
 (530.68-
773.13)

Newspaper
No 8753 1.86 1 1 0.51 1 - 0.83 1 - 0.52 1 -
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Yes 5700 1.63 1.36 
(1.04-
1.78)*

0.93 
(0.68-
1.28)

0.48 1.46 
(0.88-
2.41)

- 0.37 0.68 
(0.41-
1.14)

- 0.44 1.28 
(0.80-
2.06)

-

TV -
No 2875 0.52 1 1 0.16 1 - 0.27 1 - 0.28 1 -
Yes 11578 2.97 1.43 

(1.08-
1.89)*

1.17 
(0.82-
1.68)

0.84 1.33 
(0.78-
2.25)

- 0.93 0.87 
(0.50-
1.50)

- 0.68 0.60 
(0.35-
1.03)

-

Radio - -
No 1820 0.36 1 - 0.20 1 - 0.16 1 - 0.13 1 -
Yes 12633 3.13 1.26 

(0.83-
1.91)

- 0.79 0.55 
(0.29-
1.07)

- 1.03 0.94 
(0.45-
1.99)

- 0.83 0.91 
(0.44-
1.90)

-

Internet use -
No 5957 1.20 1 1 0.30 1 1 0.51 1 - 0.39 1 -
Yes 8496 2.29 1.36 

(1.03-
1.79)*

1.25 
(0.85-
1.84)

0.70 1.63 
(1.04-
2.57)*

1.00 
(0.61-
1.64)

0.68 0.94 
(0.59-
1.52)

- 0.57 0.99 
(0.54-
1.81)

-

Lifestyle Behavioural factors
Tobacco use -
No 12525 2.91 1 - 0.90 1 - 1.05 1 - 0.80 1 -
Yes 1928 0.58 1.30 

(0.94-
1.78)

- 0.10 0.70 
(0.32-
1.50)

- 0.14 0.90 
(0.44-
1.81)

- 0.17 1.36 
(0.70-
2.64)

-

Past smoking - -
No 288 1.10 1 - 0.29 1 - 0.40 1 - 0.10 1 1
Yes 206 1.45 1.86 

(0.64-
5.45)

- 0.41 1.95 
(0.15-
25.48)

- 0.68 2.39 
(0.23-
20.12)

- 0.69 9.92 
(1.40-

70.03)*

8.51 
(0.86-
84.00)

Exercise Minutes per week
Adequate (≥150minutes) 10043 2.53 1 1 0.65 1 1 1.01 1 - 0.79 1 -
Inadequate (<150minutes) 2426 0.87 1.44 

(1.02-
2.03)*

1.51 
(1.07-
2.14)*

0.36 2.28 
(1.18-
4.39)*

1.90 
(1.08-
3.35)*

0.19 0.79 
(0.43-
1.47)

- 0.23 1.20 
(0.53-
2.75)

-

Number of hours per day 
seated/sedentary
Low risk (≤8hours)/non 
sedentary lie

13692 3.26 1 - 0.85 1 1 1.15 1 - 0.94 1 -
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High-risk (>8hours)/sedentary 
life

747 0.23 1.32 
(0.67-
2.60)

- 0.15 3.41 
(1.28-
9.09)*

2.90 
(1.30-
6.47)*

0.05 0.75 
(0.27-
2.08)

- 0.02 0.44 
(0.17-
1.15)

-

Alcohol consumption
No 10608 2.21 1 1 0.70 1 - 0.90 1 - 0.65 1 -

Yes 3845 1.28 1.63 
(1.23-

2.16)**

1.18 
(0.85-
1.63)

0.30 1.18 
(0.68-
2.06)

- 0.29 0.90 
(0.52-
1.55)

- 0.31 1.32 
(0.67-
2.61)

-

286 Note. OR=unadjusted odd ratios, aOR=adjusted odds ratio* = significant at p<0.05, ** = significant at p<0.001, *** = significant at p<0.1, – = 

287 not evaluated in that model, n=row total, %= percentage of the total sample size when all the row totals are added up. 

288 Table 3. (continued)

Depression Anxiety Arthritis Atleast1NCD

Variable n Yes,
%

uORs 
(95CI)

aORs 
(95CI)

Yes,
%

uORs 
(95CI)

aORs 
(95CI)

Yes,
%

uORs 
(95CI)

aORs 
(95CI)

Yes,
%

uORs 
(95CI)

aORs (95CI)

Age (years)
15-24 5579 0.24 1 1 0.51 1 - 0.24 1 1 2.14 1 1
25-34 4055 0.73 4.31 

(2.76-
6.73)**

4.08 
(2.40-
6.93)**

0.44 1.20 
(0.65-
2.19)

- 0.19 1.07 
(0.62-
1.84)

0.78 
(0.39-
1.56)

1.98 0.46 (0.40-
0.51)*

1.10 (0.80-
1.51)

35-59 4819 1.23 6.15 
(4.03-
9.38)**

5.61 
(3.15-
9.97)**

0.62 1.44 
(0.82-
2.53)

- 0.93 4.56 
(2.87-
7.24)**

2.62 
(1.33-
5.13)**

5.29 0.82 (0.72-
0.94)*

2.94 (2.17-
3.97)*

Residence
Urban 5624 0.76 0.83 

(0.59-
1.16)

- 0.78 1.55
 (1.01-
2.38)***

1.10 
(0.69-
1.76)

0.23 0.32 
(0.19-
0.55)**

0.37 
(0.21-
0.21)**

3.78 1.30 (1.13-
1.50)**

0.76 (0.59-
0.97)*

Rural 8829 1.44 1 1 0.79 1 1 1.13 1 1 5.64 1 1
Region/Province
Coast 1341 0.14 1 1 0.05 1 1 0.10 1 1 0.68 1 1
Northeastern 273 0.001 0.04 

(0.01-
0.32)**

0.16 
(0.02-
1.30)

0.003 0.33 
(0.07-
1.48)

0.69 
(0.00.13-
3.68)

0.00 0.00 
(0.00-
0.00)

0.00 
(0.00-
0.00)

0.06 0.51 (0.37-
0.73)*

0.95 (0.31-
2.93)
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Eastern 2123 0.17 0.73 
(0.40-
1.31)

0.77 
(0.32-
1.86)

0.11 1.52 
(0.76-
3.04)

0.56 
(0.22-
1.40)

0.48 3.04 
(1.53-
6.05)*

0.85 
(0.23-
3.14)

1.29 1.55 (1.31-
1.83)*

1.25 (0.66-
2.37)

Central 1945 0.21 1.01 
(0.52-
1.97)

1.08 
(0.35-
3.34)

0.22 3.30 
(1.51-
7.24)**

0.52 
(0.17-
1.57)

0.23 1.56 
(0.80-
3.06)

1.07 
(0.26-
4.29)

1.31 1.56 (1.26-
1.94)*

1.15 (0.54-
2.43)

Rift Valley 3808 0.88 2.20 
(1.35-
3.60)**

2.74 
(1.14-
6.58)**

0.41 3.06 
(1.64-
5.72)**

0.30 
(0.12-
0.73)**

0.32
1.12 
(0.57-
2.18)

1.22 
(0.31-
4.82)

2.45 0.91 (0.78-
1.06)

1.54 (0.80-
2.95)

Western 1499 0.33 2.08 
(1.15-
3.79)**

2.92 
(1.13-
7.53)**

0.30 5.72 
(3.00-
10.90)**

0.11 
(0.04-
0.30)**

0.10 0.86 
(0.38-
1.98)

0.62 
(0.14-
2.65)

1.08 1.08 (0.88-
1.32)

2.23 (1.13-
4.38)**

Nyanza 1610 0.18 1.07 
(0.60-
1.91)

1.33 
(0.46-
3.83)

0.13 2.21 
(1.08-
4.55)**

0.20 
(0.06-
0.71)**

0.08 0.69 
(0.31-
1.54)

0.21 
(0.03-
1.35)

0.87 0.77 (0.65-
0.91)*

1.20 (0.53-
2.74)

Nairobi 1855 0.28 1.43 
(0.64-
3.21)

1.73 
(0.60-
4.93)

0.35 5.48 
(2.25-
13.34)**

0.23 
(0.08-
0.63)***

0.05 0.32 
(0.04-
2.42)

0.67 
(0.07-
6.27)

1.68 2.16 (1.53-
3.07)*

2.39 (1.18-
4.86)**

Ethnicity
Embu 186 0.01 0.49 

(0.15-
1.59)

0.61 
(0.16-
2.29)

0.01 0.41 
(0.13-
1.36)

1.78 
(0.45-
7.05)

0.03 1.26 
(0.49-
3.27)

1.06 
(0.32-
3.53)

0.13 1.11 (0.76-
1.63)

0.65 (0.34-
1.25)

Kalenjin 1823 0.46 1.70 
(1.09-
2.66)**

1.09 
(0.61-
1.96)

0.20 0.57 
(0.31-
1.07)

1.80 
(0.86-
3.75)

0.10 0.48 
(0.26-
0.92)*

0.34 
(0.14-
0.82)*

1.18 0.56 (0.46-
0.68)**

0.74 (0.52-
1.06)

Kamba 1669 0.19 0.75 
(0.34-
1.61)

1.03 
(0.32-
3.29)

0.12 0.37 
(0.13-
1.07)

2.29 
(0.53-
9.89)

0.06 0.29 
(0.12-
0.67)*

0.25 
(0.07-
0.85)*

0.54 0.98 (0.80-
1.19)

0.36 (0.21-
0.63)**

Kikuyu 2521 0.38 1 1 0.48 1 1 0.29 1 1 2.09 1 1
Kisii 901 0.10 0.74 

(0.21-
2.59)

0.77 
(0.18-
3.31)

0.02 0.10 
(0.03-
0.31)

12.90 
(3.36-
49.46)*

0.02 0.16 
(0.04-
0.66)*

0.22 
(0.03-
1.70)

0.37 0.71 (0.54-
0.92)**

0.48 (0.21-
1.10)

Luhya 2424 0.47 1.29 
(0.80-
2.10)

0.79 
(0.39-
1.60)

0.37 0.81 
(0.46-
1.43)

2.43 
(1.09-
5.42)*

0.14 0.51 
(0.28-
0.93)**

0.64 
(0.28-
1.44)

1.51 0.73 (0.60-
0.89)**

0.52 (0.35-
0.79)**

Luo 1591 0.24 0.99 
(0.54-
1.81)

0.89 
(0.35-
2.25)

0.19 0.62 
(0.27-
1.43)

3.09 
(0.77-
12.44)

0.12 0.67 
(0.28-
1.60)

1.86 
(0.50-
6.94)

1.23 0.58 (0.42-
0.81)**

0.73 (0.40-
1.35)
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Maasai 325 0.07 1.39 
(0.70-
2.78)

1.09 
(0.49-
2.40)

0.02 0.32 
(0.05-
1.93)

2.80 
(0.44-
17.73)

0.05 1.44 
(0.52-
4.00)

0.70 
(0.23-
2.07)

0.17 0.48 (0.35-
0.66)**

0.66 (0.35-
1.24)

Meru 717 0.08 0.75 
(0.37-
1.52)

0.94 
(0.37-
2.39)

0.07 0.48 
(0.22-
1.05)

1.45 
(0.55-
3.82)

0.41 5.41 
(3.16-
9.24)*

3.59 
(1.72-
7.50)*

0.87 1.44 (1.11-
1.87)**

1.44 (0.90-
2.29)

Mijikenda/Swahili 798 0.10 0.80 
(0.42-
1.53)

0.77 
(0.27-
2.21)

0.04 0.24 
(0.11-
0.53)*

1.26 
(0.42-
3.80)

0.07 0.80 
(0.36-
1.75)

0.59 
(0.12-
2.81)

0.43 0.59 (0.47-
0.74)**

0.83 (0.39-
1.79)

Taita/Taveta 136 0.01 0.69 
(0.19-
2.49)

0.79 
(0.18-
3.53)

0.001 0.00 
(0.00-
0.00)

260.09 
(944.07-
72052.29)

0.01 0.63 
(0.14-
2.80)

0.45 
(0.04-
4.61)

0.14 0.69 (0.45-
1.07)

1.53 (0.31-
7.50)

Somali 294 0.003 0.08 
(0.02-
0.27)**

0.10 
(0.02-
0.47)*

0.005 0.08 
(0.02-
0.28)*

8.96 
(1.84-
43.64)

0.00 0.00 
(0.00-
0.00)

0.00 
(0.00-
0.00)

0.09 0.35 (0.26-
0.47)**

0.39 (0.12-
1.26)

Other 1068 0.11 0.68 
(0.35-
1.32)

0.46 
(0.22-
0.96)*

0.05 0.25 
(0.09-
0.69)*

5.24 
(1.61-
17.04)*

0.06 0.45 
(0.23-
0.87)*

0.42 
(0.18-
1.00)

0.66 0.72 (0.58-
0.90)**

0.63 (0.37-
1.06)

Education
None/primary 5660 1.03 1 1 0.47 1 1 0.82 1 1 3.71 1 1
Secondary 5851 0.60 0.56 

(0.41-
0.74)**

0.91 
(0.64-
1.30)

0.56 1.17 
(0.70-
1.96)

0.94 
(0.60-
1.49)

0.30 0.35 
(0.24-
0.52)**

0.54 
(0.34-
0.86)*

3.13 0.80 (0.73-
0.89)**

1.03 (0.85-
1.25)

Tertiary 2943 0.58 1.08 
(0.71-
1.64)

1.58 
(0.99-
2.51)

0.54 2.23 
(1.37-
3.64)**

0.64 
(0.34-
1.19)

0.24 0.56 
(0.32-
0.99)**

1.32 
(0.71-
2.45)

2.57 1.15 (0.96-
1.37)

1.58 (1.20-
2.08)**

Religion
Christians 12361 1.81 1 1 1.34 1 - 1.04 1 1 7.89 1 1
Muslims 1042 0.16 1.05 

(0.63-
1.74)

3.16 
(1.66-
6.04)**

0.08 0.69 
(0.38-
1.26)

- 0.06 0.65 
(0.29-
1.46)

1.75 
(0.68-
4.51)

0.59 0.70 (0.59-
0.84)**

1.53 (1.05-
2.23)*

Others 1050 0.23 1.52 
(1.03-
2.25)***

1.52 
(1.01-
2.26)**

0.15 1.31 
(0.53-
3.22)

- 0.26 3.03 
(1.67-
5.50)**

2.12 
(1.17-
3.84)*

0.94 1.34 (1.09-
1.64)**

1.55 (1.03-
2.31)*

Marital status
Unmarried (single/ 
divorced/widowed/separated)

7495 0.80 1 1 0.85 1 - 0.49 1 1 3.62 1 1
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Married/Cohabiting 6958 1.40 1.90 
(1.39-
2.61)**

0.77 
(0.51-
1.16)

0.71 0.90 
(0.58-
1.40)

- 0.87 1.93 
(1.25-
2.99)**

1.08 
(0.63-
1.84)

5.80 1.27 (1.14-
1.410)**

0.98 (0.79-
1.22)

Working status/occupation
Not Working 3157 0.19 1 1 0.34 ** - 0.22 1 - 1.40 1 1
Working 11296 2.01 2.96 

(1.87-
4.69)**

1.30 
(0.78-
2.16)

1.23 1.00 
(0.50-
2.00)

- 1.14 1.43 
(0.92-
2.22)

- 8.02 1.47 (1.29-
1.67)**

1.00 (0.73-
1.37)

Wealth index
Poorest 2175 0.34 1 - 0.18 1 1 0.22 1 - 1.22 1 1
Poorer 2762 0.49 1.15 

(0.76-
1.73)

- 0.24 1.01 
(0.56-
1.85)

1.19 
(0.64-
2.19)

0.43 1.59 
(0.88-
2.88)

- 1.69 0.90 (0.79-
1.02)

1.06 (0.82-
1.36)

Middle 2932 0.45 0.98 
(0.65-
1.49)

- 0.24 0.95 
(0.54-
1.68)

1.21 
(0.67-
2.21)

0.29 0.99 
(0.56-
1.76)

- 1.66 0.81 (0.71-
0.92)**

1.05 (0.81-
1.35)

Richer 3504 0.52 0.96 
(0.60-
1.54)

- 0.25 0.85 
(0.46-
1.59)

1.35 
(0.66-
2.75)

0.25 0.70 
(0.39-
1.26)

- 2.25 0.90 (0.77-
1.05)

1.28 (0.96-
1.71)

Richest 3079 0.40 0.82 
(0.48-
1.41)

- 0.66 2.60 
(1.46-
4.64)**

0.50 
(0.26-
0.94)*

0.18 0.58 
(0.27-
1.27)

- 2.60 1.41 (1.17-
1.69)**

1.59 (1.05-
2.41)*

Household number
≤4 717 0.08 1 - 0.09 1 - 0.06 1 - 0.38 1 -
≥5 13736 2.12 1.32 

(0.74-
2.34)

- 1.48 0.85 
(0.34-
2.15)

- 1.30 1.06 
(0.43-
2.59)

- 9.04 0.95 (0.75-
1.20)

-

Health status
Bad 189 0.14 1 1 0.10 1 1 0.10 1 1 0.37 1 1
Moderate 2116 0.65 0.38 

(0.21-
0.70)**

0.00 
(0.00-
0.00)

0.36 0.29 
(0.14-
0.62)**

3.83 
(1.72-
8.54)**

0.47 0.41 
(0.21-
0.80)**

0.46 
(0.19-
1.15)

2.78 0.65 (0.45-
0.94)*

0.22 (0.15-
0.34)*

Good 12148 1.41 0.14 
(0.08-
0.25)**

0.00 
(0.00-
0.00)

1.10 0.15 
(0.08-
0.31)**

7.38 
(3.61-
15.08)**

0.80 0.12 
(0.06-
0.23)**

0.17 
(0.07-
0.39)**

6.27 0.61 (0.43-
0.87)*

0.62 (0.41-
0.96)*

Newspaper
No 8753 1.41 1 - 0.85 1 - 0.93 1 - 5.49 1 1
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Yes 5700 0.79 0.86 
(0.62-
1.18)

- 0.71 1.29 
(0.84-
1.99)

- 0.43 0.71 
(0.48-
1.07)

- 3.93 1.13 (1.02-
1.25)*

0.95 (0.78-
1.16)

TV
No 2875 0.52 1 - 0.26 1 - 0.28 1 - 1.79 1 -
Yes 11578 1.68 0.79 

(0.55-
1.14)

- 1.31 1.25 
(0.76-
2.03)

- 1.08 0.95 
(0.62-
1.47)

- 7.63 1.07 (0.94-
1.20)

-

Radio -
No 1820 0.26 1 - 0.33 1 1

0.17
1 - 1.28 1 -

Yes 12633 1.94 1.07 
(0.67-
1.71)

- 1.23 0.53 
(0.29-
0.95)*

1.79 
(1.02-
3.13)

1.19 1.01 
(0.59-
1.73)

- 8.14 1.10 (0.93-
1.30)

-

Internet use -
No 5957 1.09 1 1 0.49 1 1 0.79 1 1 3.81 1 -
Yes 8496 1.12 0.72 

(0.54-
0.95)*

0.00 
(0.00-
0.00)

1.08 1.54 
(1.05-
2.27)*

0.90 
(0.58-
1.40)

0.57 0.51 
(0.35-
0.74)**

1.00 
(0.65-
1.53)

5.61 0.97 (0.87-
1.08)

-

Lifestyle Behavioural 
factors
Tobacco use -
No 12525 1.71 1 1 1.34 1 - 0.94 1 1 7.70 1 -
Yes 1928 0.50 1.94 

(1.39-
2.73)**

1.13 
(0.73-
1.75)

0.23 1.09 
(0.70-
1.71)

- 0.42 2.96 
(2.01-
4.36)**

1.06 
(0.68-
1.64)

1.72 5.36 (0.00-
2.16)

-

Smokeless tobacco
No - - - - - - - - - - 9.11 1 -
Yes - - - - - - - - - - 0.31 5.39

 (5.39-
5.39)

-

Smokingtobacco -
No - - - - - - - - - - 7.85 1 -
Yes - - - - - - - - - - 1.57 5.16 (0.00-

1.34)
-

Past smoking
No 288 2.68 1 - 1.27 1 - 1.40 1 - 6.30 - -
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289 Note. OR=unadjusted odd ratios, aOR=adjusted odds ratio* = significant at p<0.05, ** = significant at p<0.001, *** = significant at p<0.1, – = 

290 not evaluated in that model, n=row total, %= percentage of the total sample size when all the row totals are added up. 

291

292

293

294

295

Yes 206 1.78 0.92 
(0.27-
3.17)

- 0.00 0.00 
(0.00-
0.00)

- 2.54 2.63 
(0.81-
8.59)

- 6.01 - -

Exercise Minutes per week - -
Adequate (≥150minutes) 10043 1.97 1 - 1.34 1 - 1.27 1 1 7.61 1 -
Inadequate (<150minutes) 2426 0.37 0.78 

(0.50-
1.21)

- 0.26 0.79 
(0.42-
1.50)

- 0.13 0.41 
(0.22-
0.78)*

0.51 
(0.24-
1.08)

1.88 5.97 (5.97-
59.86)

-

Number of hours per day 
seated/sedentary

-

Low risk (≤8hours)/ non 
sedentary

13692 2.10 1 - 1.49 1 - 1.28 1 - 8.86 1 -

High risk 
(>8hours)/sedentary life

747 0.10 0.90 
(0.49-
1.64)

- 0.06 0.70 
(0.28-
1.73)

- 0.08 1.18 
(0.46-
3.05)

- 0.55 15.13
 (0.00-
3.26)

-

Alcohol consumption -
No 10608 1.36 1 1 1.06 1 - 0.94 1 - 6.33 1 -

Yes 3845 0.84 1.73 
(1.28-
2.34)**

1.17 
(0.84-
1.65)

0.51 1.34 
(0.85-
2.13)

- 0.42 1.24 
(0.82-
1.88)

- 3.09 245.35
 (225.83-
265.01)

-
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296 Table 4. Factors associated with having multiple NCDs (multi-morbidity) among men in 

297 Kenya

Multiple NCDs  (≥2)/multi-morbidity
Variable n Yes,

%
uORs (95CI) aORs (95CI)

Age(years)
15-24 5579 0.19 1 1
25-34 4055 0.47 3.54 (1.55-8.06)* 2.61 (0.97-7.01)
35-59 4819 1.27 8.17 (3.72-17.95)* 6.95 (2.66-

18.19)**
Residence
Urban 5624 0.79 1.10 (0.75-1.62) -
Rural 8829 1.13 1 -
Region/Province
Coast 1341 0.14 1 1
Northeastern 273 0.01 0.32 (0.10-1.00) 2.35 (0.75-7.34)
Eastern 2123 0.18 0.86 (0.47-1.58) 0.70 (0.29-1.71)
Central 1945 0.26 1.35 (0.72-2.53) 1.56 (0.57-4.29)
RiftValley 3808 0.40 1.05 (0.63-1.74) 1.79 (0.83-3.86)
Western 1499 0.29 1.96 (1.12-3.43) ** 3.93 (1.72-8.96)*
Nyanza 1610 0.23 1.45 (0.85-2.48) 1.79 (0.69-4.61)
Nairobi 1855 0.41 2.23 (1.08-4.60) ** 2.35 (0.99-5.59)
Ethnicity
Embu 186 0.02 0.77 (0.27-2.16) 0.95 (0.27-3.37)
Kalenjin 1823 0.14 0.54 (0.30-0.97) * 0.63 (0.29-1.38)
Kamba 1669 0.19 0.76 (0.35-1.64) 1.16 (0.39-3.45)
Kikuyu 2521 0.37 1 1
Kisii 901 0.04 0.31 (0.12-0.78) * 0.33 (0.11-0.96)**
Luhya 2424 0.35 1.00 (0.60-1.65) 0.62 (0.29-1.32)
Luo 1591 0.36 1.56 (0.85-2.85) 1.14 (0.38-3.44)
Maasai 325 0.04 0.93 (0.40-2.18) 1.48 (0.54-4.05)
Meru 717 0.16 1.60 (0.63-4.07) 2.70 (0.91-7.98)
Mijikenda/Swahili 798 0.10 0.84 (0.43-1.62) 2.12 (0.73-6.15)
Taita/Taveta 136 0.01 0.69 (0.20-2.31) 0.96 (0.24-3.81)
Somali 294 0.01 0.20 (0.07-0.63)* 0.27 (0.07-1.01)
Other 1068 0.14 0.87 (0.30-2.48) 0.96 (0.25-3.73)
Education
None/primary 5660 0.70 1 1
Secondary 5851 0.60 0.83 (0.56-1.23) 1.28 (0.87-1.89)
Tertiary 2943 0.63 1.74 (1.12-2.70)* 2.03 (1.28-3.22)*
Religion
Christians 12361 1.73 1 -
Muslims 1042 0.11 0.73 (0.41-1.29) -
Others 1050 0.09 0.63 (0.34-1.18) -
Marital status
Unmarried(single/divorced/widowed/separated) 7495 0.61 1 1

Married/Cohabiting 6958 1.31 2.34 (1.57-3.47)** 0.78 (0.47-1.30)
Working status/occupation
Not Working 3157 0.14 1 1
Working 11296 1.79 3.62 (1.97-6.65)** 1.64 (0.72-3.76)
Wealth index
Poorest 2175 0.22 1 1
Poorer 2762 0.35 1.27 (0.76-2.13) 1.17 (0.68-2.00)
Middle 2932 0.34 1.16 (0.68-1.96) 1.18 (0.67-2.06)
Richer 3504 0.40 1.13 (0.64-2.02) 1.07 (0.55-2.08)
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Richest 3079 0.61 1.97 (1.11-
3.50)***

1.55 (0.83-2.91)

Household number
≤4 717 0.1 1 -
≥5 13736 1.8 0.86 (0.421-1.74) -
Health status
Bad 189 0.16 1 1
Moderate 2116 0.76 0.09 (0.05-0.16)* 0.37 (0.2-0.69)**
Good 12148 1.01 0.41 (0.22-0.76)* 0.10 (0.05-0.18)**
Newspaper
No 8753 1.16 1 -
Yes 5700 0.77 1.02 (0.70-1.49) -
TV -
No 2875 0.38 1 -
Yes 11578 1.55 1.01 (0.68-1.51) -
Radio -
No 1820 0.23 1 -
Yes 12633 1.69 1.05 (0.61-1.80) -
Internet use -
No 5957 0.69 1 -
Yes 8496 1.24 1.27 (0.92-1.76) -
Smokeless tobacco
No 14171 1.89 1 -
Yes 281 0.04 0.99 (0.36-2.77) -
Smokingtobacco
No 12711 1.57 1 1
Yes 1741 0.36 1.71 (1.16-2.50)* 1.07 (0.66-1.74)
Past smoking
No 288 0.95 1 -
Yes 206 1.54 2.32 (0.61-8.85) -
Lifestyle Behavioural factors
Exercise Minutes per week
Adequate(≥150minutes) 10043 1.58 1 -
Inadequate(<150minutes) 2426 0.47 1.23 (0.73-2.07) -
Number of hours per days seated/sedentary
Low risk(≤8hours)/non sedentary 13692 1.78 1 -
High risk(>8hours)/sedentary life 747 0.15 1.53 (0.60-3.91) -
Alcohol consumption
No 10608 1.20 1 1
Yes 3845 0.73 1.69 (1.18-2.43)** 1.05 (0.68-1.62)

298 Note. OR=unadjusted odd ratios, aOR=adjusted odds ratio* = significant at p<0.05, ** = 

299 significant at p<0.001, *** = significant at p<0.1, – = not evaluated in that model, n=row total, 

300 %= percentage of the total sample size when all the row totals are added up. 

301 Discussion

302 The study aimed at determining the prevalence and associated factors of non-communicable 

303 diseases among men in Kenya. The study findings revealed that the overall prevalence of NCDs 

304 among men in Kenya was 9.4%, with hypertension, depression, and anxiety being the 

305 commonest conditions. These findings align with previous studies in other countries Lesotho 
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306 and Napel, which showed  hypertension to be the leading NCDs among men [12, 17]. Although 

307 there is a dearth of published data of the overall prevalence in other East African countries, the 

308 overall prevalence is lower than that in India of 12.4% and 15.9% of Kenyan women with at 

309 least one NCD [13, 18]. This variation in prevalence of NCD across countries could be due to 

310 differences in socioeconomic factors, healthcare access, lifestyle habits, and the age 

311 distribution of the populations [19].

312 In this study, hypertension emerged as the most prevalent NCD, with a significant proportion 

313 of the population affected being 3.5% which is lower than the 41.4% prevalence of the 2020 

314 Global epidemiology study [20]. However, the low prevalence of cancer (0.1%) in this study 

315 contrasts with the increasing global burden of cancer, especially in low and middle income 

316 countries [21]. This discrepancy may reflect underreporting and the limited scope of cancer 

317 screenings in the study population. 

318 In terms of multiple chronic conditions, the majority of the participants had diabetes and 

319 hypertension. The co-existence of diabetes and hypertension as a multimorbidity is supported 

320 by literature, as both conditions share several risk factors related to their development such as 

321 obesity, poor diet, physical inactivity, and genetic predisposition [22]. The co-occurrence of 

322 diabetes and hypertension significantly increases the risk of cardiovascular complications, 

323 including stroke, heart failure, and kidney disease [23]. Therefore, stakeholders such as 

324 ministry of health of Kenya need to sensitize masses on this multimorbidity, do early screening 

325 and treatment, and encourage lifestyle modifications interventions. 

326 We also found a prevalent co-existence of mental and somatic NCDs. The most prevalent 

327 combination was hypertension and depression, followed closely by hypertension and anxiety. 

328 This is consistent with different studies which have reported that depression and anxiety can 

329 negatively impact blood pressure regulation resulting into hypertension [24, 25]. The frequent 
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330 co-occurrence of mental health conditions with hypertension highlights the interplay between 

331 physical and psychological health [24]. Additionally, a combination of arthritis and depression 

332 was also notable among participants. The findings are consistent with other studies which 

333 reported an association between arthritis and depression [26]. Chronic pain and mobility 

334 limitations associated with arthritis often lead to reduced quality of life, social isolation, and 

335 emotional distress, making depression a common comorbidity [27]. Therefore, the government 

336 of Kenya and SSA countries need to prioritize and integrate mental health screening and 

337 support into chronic disease management. 

338 This study also identified several factors associated with the prevalence of NCDs, including 

339 increasing age, region, residence, ethnicity, education level, perceived health status, wealth 

340 index, religion, media access, living sedentary lifestyle and physical activity. Age was 

341 statistically significantly associated with NCDs among men where men aged 25 years and older 

342 were more likely experience at least one or multiple, NCDs, including hypertension, diabetes, 

343 depression and arthritis compared with the younger participants. This concurs with the existing 

344 literature in India and Ghana, which emphasizes that aging is a key risk factor for NCDs [28, 

345 29]. However, the finding is inconsistent with a study in Burkina Faso that reported NCDs 

346 tends to be higher in younger populations due to lifestyle factors such as increasing 

347 urbanization, sedentary behavior, and dietary shifts towards processed foods [30]. The aging 

348 process involves major physiological changes like reduced organ function and inflammation 

349 which makes an individual prone to chronic illness [31]. A lot of emphasis should be put on 

350 health educating the older population about healthy living, physical exercises and routine 

351 medical checkups. 

352 This study found that region was statistically significantly associated with NCDs among men. 

353 Unlike anxiety, men from Northeastern, western, Rift Valley, Nairobi, and Nyanza were more 
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354 likely to experience a heart disease, depression, have at least one NCD and multiple NCDs 

355 compared with those from the coastal region of Kenya. The study finding is consistent with 

356 findings from a study in Kenya which reported regional differences influence the prevalence 

357 of NCDs [7, 32]. Urban areas like Nairobi and the Coast were found to have high NCD rates 

358 due to sedentary lifestyles, unhealthy diets, and substance use, especially in informal 

359 settlements. However, in our study, less urbanized regions such as Nyanza, North-eastern, and 

360 Rift Valley also showed high NCD risk among men, which may be due to smoking, alcohol 

361 use, job-related stress, and poor access to healthcare. Even in rural areas, the growing use of 

362 processed foods is increasing NCD risk [4]. Therefore, the government should develop and 

363 implement region-specific public health policies such as the rural tobacco tax that addressed 

364 the root causes of NCDs in high-risk regions of India [33].

365 Tribe was statistically significantly associated with NCDs among men, as men from the Meru, 

366 Kamba, Taita/Taveta, Luhya, and Embu tribes had higher odds of experiencing NCDs like 

367 arthritis, anxiety, heart disease, and lung disease compared with the Kikuyu tribe. However, 

368 men from some ethnic tribes had lower odds of experiencing hypertension, depression, heart 

369 disease, having at least one NCD, and multiple NCDs compared with the Kikuyu tribe. The 

370 findings from this study regarding tribal differences in NCDs concur with a study in Kenya 

371 which reported the rise in NCDs in certain tribes [7]. This was attributed to increased 

372 urbanization and declining proportion of agricultural and forestry wage jobs and unhealthy 

373 eating [7]. These ethnic differences may reflect genetic, cultural, or environmental factors that 

374 influence disease susceptibility [34]. Therefore, health workers should address ethnic 

375 disparities in NCDs using culturally sensitive approaches, like the U.S. REACH program for 

376 minority diabetes care [35]. 
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377 Participants that completed secondary or tertiary education compared with those who had 

378 completed primary, or no education had higher odds of having hypertension, diabetes mellitus 

379 at least one NCD and multiple NCDs, unlike experiencing anxiety. This finding concurs with 

380 previous research in India that showed a strong association between higher education levels 

381 and increased NCDs among men [36]. However, the findings are inconsistent with a study in 

382 China and a review which reported lower level of education was highly associated with 

383 hypertension and diabetes mellitus [37, 38]. Higher education in men may increase NCDs due 

384 to lifestyle changes like inactivity which is associated with white-collar jobs [39]. On the other 

385 hand, educated individuals tend to have better access to healthcare and coping strategies, which 

386 may lower their anxiety [40]. Individuals with higher education should be encouraged by 

387 various health sector stakeholders to regularly screen NCD risk factors and recognize or modify 

388 the lifestyle NCD risk factors associated with their jobs, such as long hours of inactivity, poor 

389 dietary habits, and high stress. 

390 We also found that men with a higher wealth index, when compared with those from the poorest 

391 wealth index, had higher odds of having diabetes mellitus and at least one NCD, unlike anxiety. 

392 The findings are concur with a study in Bangladesh, which reported that diabetes risk was about 

393 60% higher in adults from wealthy households [41]. Unfortunately, the study findings are 

394 contrary to a study in South Africa, which reported a high prevalence of diabetes among the 

395 poor [42]. Higher economic status can lead to sedentary lifestyles, stress, and unhealthy eating 

396 [43]. Wealthier individuals experience less anxiety due to better access to healthcare, financial 

397 security, and lower stress levels [44]. Health workers should prioritize educating men in higher 

398 wealth brackets  the importance of maintaining a balanced diet and engaging in regular physical 

399 activity. 
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400 This study also found that participants from the urban setting when compared with those from 

401 the rural setting were less likely to have arthritis and at least one NCD. The findings concur 

402 with two studies, one in 47 counties of Kenya and another utilized data from 2022 KDHS which 

403 reported a high prevalence of cardiovascular diseases in rural areas [13, 32]. However, the 

404 study findings contrast with a study in Belagavi which reported that participants in urban areas 

405 had a high risk of NCDs and had high rate of smoking [45]. Rural areas have limited access to 

406 health care diagnostics, better transport systems, and education about healthy living. Lack of 

407 diagnostics and medical professionals delays early detection and treatment. Additionally, poor 

408 health literacy and unhealthy behaviors exacerbate NCD risks [46]. Arthritis is less common 

409 in urban settings due to better healthcare access, healthier lifestyles, and more opportunities for 

410 physical activity [47]. Policy makers in Kenya should focus on improving health awareness 

411 and early screening of arthritis in rural areas to ensure timely detection and management.

412 Men who had access to mass media compared with those who did not have access to it had 

413 higher odds of having lung disease, anxiety for those who had access to the radio and having 

414 internet access was associated with higher odds of having two NCDs. The findings are 

415 consistent with different studies which reported an association between access to media with 

416 lung disease, access to radio with anxiety and access to internet with having at least one NCD 

417 [18, 48, 49]. Access to radio and the internet may contribute to anxiety and unhealthy behaviors 

418 due to information overload, exposure to distressing news, misinformation, and lifestyle 

419 influences from digital media [18]. Therefore, the Kenyan government needs emphasize 

420 balanced media use and the use of communication strategies that leverage the positive aspects 

421 of media while minimizing potential risks. 

422 Participating men who had inadequate weekly exercises compared with those with adequate 

423 weekly exercise had a higher likelihood of having hypertension and diabetes. These findings 
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424 concur with a study that reported Inadequate physical activity in one-fifth of the 420 

425 participants with hypertension [46]. Without interventions to promote regular exercise, the 

426 burden of hypertension and diabetes may continue to rise reducing overall quality of life [50]. 

427 Stakeholders should prioritize physical activity promotion as part of public health initiatives 

428 aimed at reducing the incidence of hypertension and diabetes.

429 Similarly, participants who lived a sedentary life compared with those who did not; had higher 

430 odds of having diabetes. The findings concur with a global study which reported that a 

431 sedentary lifestyle is associated with in-activity and poor eating habits that increase the risk 

432 type 2 diabetes [51]. This emphasizes that a sedentary lifestyle is a significant risk factor for 

433 the development of diabetes, which is a growing global health concern. Individuals should be 

434 encouraged to make small, gradual changes to reduce sedentary time and incorporate physical 

435 activity into their daily routines. 

436 Religion was significantly associated with NCDs. Men subscribing to the Muslim or other faith 

437 compared with the Christians had higher odds of having arthritis and depression. The findings 

438 concur with a study which reported a low rate of NCDs in Christian communities in the United 

439 States due to counselling and coaching they receive to reduce NCDs [34]. Religious practices 

440 may influence health outcomes, as they often have specific health-related behaviors and social 

441 support networks that could either mitigate or exacerbate the risk of chronic diseases [52]. 

442 Stakeholders should engage minority religious communities in support groups, health 

443 education, and collaboration with religious leaders to provide early intervention and reduce 

444 stigma. 

445 We found that men who perceived themselves to be in moderate to good health compared with 

446 those that thought their health status was bad had lower odds of having hypertension, diabetes, 

447 heart disease, arthritis, and having at least one NCD and multiple NCDs, unlike experiencing 
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448 anxiety. Similar findings were observed in a study which indicated that self-rated health is a 

449 strong predictor of physical health outcomes [53]. Improving self-perception of health could 

450 lead to better health behaviors and outcomes [54]. Therefore, the government should 

451 incorporate health perception assessments into routine health screenings to motivate proactive 

452 health management and encourage behavior change.

453 Strengths and limitations

454 We used the most-recent data from the 2022 Kenya Demographic and Health survey, with a 

455 large sample size and standardized data collection protocols. The study is limited by the fact 

456 that it is based on retrospective information provided by the survey respondents, which may be 

457 subject to recall bias. Secondly, due to a small sample size (n=8) of those who self-reported to 

458 have cancer further analysis of data related to cancer was not undertaken. In addition, the cross-

459 sectional design of this study limits inferring causality but rather only association.

460 Conclusions

461 This study showed a high prevalence of non-communicable diseases (NCDs) among men in 

462 Kenya, with hypertension, depression, and anxiety being the most common conditions. Factors 

463 such as age, region, residence, ethnicity, education level, health status, wealth index, religion, 

464 media access, living sedentary lifestyle and physical activity were found to be associated with 

465 having/experiencing various NCDs, reflecting both individual and environmental influences. 

466 To reduce the burden of non-communicable diseases (NCDs) among men, several targeted 

467 strategies are recommended. Older men should receive tailored health education, regular 

468 medical checkups, and physical activity promotion. Region-specific public health policies are 

469 needed to address localized risk factors, while culturally sensitive interventions should target 

470 ethnic disparities. Educated and wealthier men should be encouraged to adopt healthier 
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471 lifestyles and undergo routine screenings to mitigate risks linked to sedentary jobs and 

472 affluence. In rural areas, improving healthcare access and awareness is essential. Media use 

473 should be balanced with accurate health messaging to reduce misinformation and anxiety. 

474 Promoting physical activity and reducing sedentary behavior are key to lowering hypertension 

475 and diabetes risk. Religious communities should be engaged in health promotion and stigma 

476 reduction through faith-based support and education. Finally, incorporating self-perceived 

477 health assessments into routine care can encourage proactive health behaviors and early 

478 intervention. 
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