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36

37 Abstract: 

38 Background: Poor glycemic control, a contributor to the development of diabetes related 

39 complications among patients with diabetes mellitus, remains a public health challenge in low- 

40 and middle-income countries. In Uganda, limited evidence exists on predictors of poor glycemic 

41 control among diabetic patients attending peri-urban primary healthcare facilities. The study 

42 assessed predictors of poor glycemic control among adults attending the diabetic clinic at 

43 Kasangati Health Centre IV in Wakiso district.

44 Methods: We conducted cross-sectional study among 283 diabetic patients attending Kasangati 

45 Health Centre IV between March and April 2025. Data were collected using interviewer-

46 administered structured questionnaires and data abstraction tools. Poor glycemic control was 

47 defined as glycated hemoglobin (HbA1c) levels ≥7%. Modified Poisson regression with robust 

48 standard errors was used to determine factors associated with poor glycemic control. Adjusted 

49 prevalence ratios (aPRs) with 95% confidence intervals (CIs) were reported.

50 Results: Overall, 67.8% of the participants had poor glycemic control. Poor glycemic control was 

51 significantly associated with older age, low income status (aPR: 1.4, 95%CI: 1.24–1.58), use of 

52 multiple anti-diabetic medications, non-adherence to regular follow-up (aPR: 1.5, 95%CI: 1.33–

53 1.65), medication side effects (aPR: 1.2, 95%CI: 1.01–1.32), physical inactivity (aPR: 1.1, 95%CI: 

54 1.05–1.21), non-adherence to recommended dietary plans (aPR: 1.1, 95%CI: 1.02–1.22), 

55 perceived treatment regimen complexity (aPR: 1.2, 95%CI: 1.12–1.34), stress (aPR: 1.1, 95%CI: 
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56 1.08–1.20), lack of peer support groups (aPR: 1.2, 95%CI: 1.08–1.23), and high costs of accessing 

57 care (aPR: 1.2, 95%CI: 1.17–1.33).  

58 Conclusion: Almost two-thirds of the diabetic patients suffered from poor glycemic control which 

59 was determined by various socio-economic, behavioral, clinical and health system factors. 

60 Enhancing adherence counseling, encouraging healthy lifestyles, adopting age-based supportive 

61 healthcare approaches, better psychosocial support and reduction of cost barriers in accessing 

62 diabetic healthcare could improve the glycemic status of diabetic patients in peri-urban primary 

63 healthcare settings.

64 Keywords: Diabetes mellitus, glycemic control, HbA1c, modified Poisson regression, Uganda

65 Introduction

66 Diabetes Mellitus (DM) is one of the major non-communicable diseases and is defined as a 

67 condition where hyperglycemia persists due to impairment in insulin production, insulin 

68 resistance, or both [1]. The global prevalence of diabetes is increasing at a fast pace, with 537 

69 million adult patients (20-79 years old) being reported in 2021, and projections indicate an increase 

70 to 783 million by 2045 [2]. More than three-quarters of people living with diabetes reside in low- 

71 and middle-income countries where healthcare systems often face challenges related to inadequate 

72 financing, limited infrastructure, and shortages of trained healthcare workers [3, 4].

73 In sub-Saharan Africa, there has been a noticeable growth in the prevalence of DM with the 

74 number of cases expected to increase from 24 million in 2021 to 55 million in 2045, an 

75 approximately 129% increase, which is the highest rate of increment seen worldwide [1, 2, 5]. In 

76 Uganda, the burden of diabetes mellitus has increased over the past decade, with national 

77 prevalence rising from 1.5% in 2014 to approximately 3.3% in 2023, and urban prevalence 
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78 increasing from 2.3% to 3.6% over the same period [6]. This growing burden has been attributed 

79 to rapid urbanization, unhealthy dietary habits, physical inactivity, and increasing adoption of 

80 sedentary lifestyles, particularly in urban and peri-urban settings [7].

81 Glycemic control, measured in terms of glycated hemoglobin (HbA1c), is an important indicator 

82 of diabetes management. Optimal glycemic control with HbA1c values less than 7% has been 

83 linked to a lower risk of diabetes complications and improved quality of life [8]. Nevertheless, 

84 optimal glycemic control is not easy to achieve for many patients in resource-limited settings due 

85 to multiple interacting factors including low income, medication burden, poor compliance with 

86 dietary advice, physical inactivity, stress, lack of social support, and high healthcare costs [9, 10]. 

87 Previous studies in Uganda and other low-resource settings have also shown that medicine 

88 shortage, poor patient education, and weak health systems negatively influence diabetes outcomes 

89 [11, 12].

90 Wakiso district is one of the fastest urbanizing districts in Uganda, experiencing an increasing 

91 burden of non-communicable diseases, including diabetes mellitus. Kasangati Health Centre IV, 

92 which is a high-volume peri-urban primary healthcare facility, offers diabetic care services to the 

93 rising number of patients seeking medical attention. Despite the availability of diabetic care 

94 services, anecdotal reports and facility observations suggest persistent challenges in achieving 

95 optimal glycemic control among patients attending the clinic. However, limited information about 

96 predictors of poor glycemic control among patients seeking diabetic care services in peri-urban 

97 primary healthcare facilities in Uganda. This study therefore, assessed predictors of poor glycemic 

98 control among adults accessing diabetic care services at Kasangati Health Centre IV in Wakiso 

99 district using modified Poisson regression analysis. Findings from this study may inform targeted 
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100 interventions aimed at improving diabetes management and reducing diabetes-related 

101 complications in similar peri-urban primary healthcare settings

102 Materials and Methods

103 Ethical considerations

104 This study was reviewed and approved by the Makerere University, School of Public Health 

105 Research and Ethics Committee under reference number; MakSPH-REC_502. Permission to 

106 conduct the study was also obtained from the administration of Kasangati Health Centre IV. Before 

107 recruitment, the purpose and procedures of the study were explained to potential participants, and 

108 participation was voluntary. Written informed consent was obtained from all participants prior to 

109 enrolment into the study. Confidentiality was maintained throughout the study, and all information 

110 collected was used solely for research purposes.

111 Study design and setting

112 This was a facility-based cross-sectional study involving quantitative data collection approach at 

113 Kasangati Health Centre IV in Wakiso district, central Uganda. Kasangati Health Centre IV is a 

114 peri-urban public health facility located in Nangabo sub-county, approximately 16 kilometers from 

115 Kampala city. The health facility provides a wide range of services including outpatient and 

116 inpatient care, maternal and child health services, laboratory services, and management of chronic 

117 non-communicable diseases including diabetes mellitus. The diabetic clinic at Kasangati Health 

118 Centre IV provides services such as patient consultation, routine follow-up, blood glucose 

119 monitoring, lifestyle counselling, screening for diabetes-related complications, and treatment for 

120 diabetic patients. The facility serves a rapidly growing peri-urban population with an increasing 

121 burden of diabetes mellitus and other non-communicable diseases.
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122 Inclusion criteria

123 The study included adult patients aged 18 years and above diagnosed with diabetes mellitus and 

124 attending the diabetic clinic at Kasangati Health Centre IV during the study period. Participants 

125 who had attended the diabetic clinic for at least six months were included to ensure that they had 

126 adequate exposure to diabetes care services at the facility and could provide reliable information 

127 regarding glycemic control and diabetes management practices.

128 Exclusion criteria

129 The study excluded severely ill patients who were unable to participate in the interviews and 

130 pregnant women with gestational diabetes because their management approaches and glycemic 

131 outcomes differ from those of the general adult diabetic population.

132 3.5 Sample size determination 

133 The sample size was determined using Taro Yamane formula was used as expressed 

134 below,

135   Sample size, 𝑛 =
𝑁

(1+𝑁 (𝑒2))

136 Where n is the minimum sample size, N is the population under study (number of DM 

137 patients attending the diabetic clinic at Kasanganti health Centre IV) which estimated 

138 at 700 and e is the error i.e., 5%.

139  𝑛 =
700

(1+700 (0.052) =255

140 Considering a non-response rate of 10%  

141 Final sample size= Effective sample size/ (1- non response rate anticipated)

142 n= 255 / (1-10%) ~ 283 DM patients  
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143 Sampling procedure

144 A systematic random sampling technique was used to select study participants attending the 

145 diabetic clinic at Kasangati Health Centre IV. The diabetic clinic register was used as the sampling 

146 frame to identify eligible participants seeking diabetes care during the study period. The sampling 

147 interval (k) was determined by dividing the total number of registered diabetic patients (N = 700) 

148 by the calculated sample size (n = 283), resulting in a sampling interval of k ≈ 3. Using a random 

149 number generator, a starting point between 1 and 3 was selected to identify the first participant. 

150 Thereafter, every 3rd patient on the register was selected until the desired sample size was attained. 

151 This approach ensured an even distribution of participants throughout the sampling frame, 

152 minimizing selection bias.

153 Study variables

154 The dependent variable for the study was glycemic control among diabetic patients, assessed using 

155 glycated hemoglobin (HbA1c) levels. Poor glycemic control was defined as HbA1c levels ≥7%, 

156 while good glycemic control was defined as HbA1c levels <7%. The independent variables 

157 included socio-demographic factors (age, sex, marital status, level of education, occupation, 

158 income level, and area of residence), clinical factors (duration of treatment, number of 

159 medications, comorbidities, anti-diabetic treatment regimen, and medication side effects), 

160 behavioral factors (physical exercise, dietary practices, blood sugar monitoring, and stress), and 

161 health system factors (support groups, costs of accessing care, and receipt of diabetes care 

162 package).

163 Data collection
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164 Trained research assistants with support from the principal investigator collected data over a period 

165 of one month from 6th February 2025 to 6th March 2025 using pre-tested interviewer-administered 

166 structured questionnaires. The data collection tools were adapted from literature and previously 

167 validated tools used in similar studies on diabetes management and glycemic control (Faisal et al., 

168 2022). The questionnaire collected information on socio-demographic characteristics, clinical 

169 factors, individual factors, patient practices, and health system-related factors associated with 

170 glycemic control among diabetic patients. Clinical information including HbA1c levels, anti-

171 diabetic medications, duration of treatment, and comorbidities were obtained from patient medical 

172 records and clinic registers using a data abstraction tool. 

173 Training of research assistants

174 The principal investigator selected the research assistants, trained them for four days on 

175 questionnaire administration, data collection, and ethical considerations; they were also trained in 

176 effective communication skills, showing empathy and never being judgmental. The research 

177 assistants were aged between 20 and 30 years and fluent in the local language and attained at least 

178 certificate qualification with some holding diploma and bachelor’s degree in health-related or 

179 social science field. This helped to ensure free, open communication for the participants and 

180 reliable administration of the questionnaire.

181 Quality control measures

182 The data collection tools were translated into Luganda and back-translated into English to ensure 

183 consistency in meaning. Pre-testing of the tools was conducted among 15 diabetic patients 

184 attending Goma Health Centre IV a peri-urban health facility in Mukono district with similar 
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185 characteristics to Kasangati Health Centre IV. Internal consistency reliability was assessed using 

186 Cronbach’s alpha, yielding a coefficient of ≥0.86 across key domains, indicating acceptable 

187 reliability. Feedback from pretesting informed refinement of question wording and sequencing. 

188 Fieldwork was overseen by the principal investigator to ensure completeness and accuracy of data 

189 collected. 

190 Data analysis

191 Data analysis was performed using Statistical Package for Social Sciences (SPSS) version 26. 

192 Descriptive statistics were used to summarize participants’ characteristics, with categorical 

193 variables presented as frequencies and percentages. Prior to multivariable modeling, 

194 multicollinearity among independent variables was assessed using the variance inflation factor 

195 (VIF), and all variables had VIF values below 5, indicating absence of significant multicollinearity. 

196 Bivariate analysis was conducted using modified Poisson regression to determine factors 

197 associated with poor glycemic control among diabetic patients. Variables with p-values less than 

198 0.2 at bivariate analysis were considered for multivariable analysis to avoid excluding potential 

199 predictors. Modified Poisson regression with robust standard errors was used to estimate adjusted 

200 prevalence ratios (aPRs) and 95% confidence intervals (CI) because the outcome was common 

201 (>10%). Model fit was assessed using the Omnibus test (X2 = 34.3, df = 21, p< 0.001), indicating 

202 an excellent model fit. Adjusted prevalence ratios (aPRs) with 95% CI were reported, and 

203 statistical significance was considered at p<0.05.

204 Results

205 Socio-demographic characteristics of the participants
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206 A total of 283 adults attending the diabetic clinic at Kasangati Health Centre IV were included in 

207 this study. The mean age of the participants was 40.2 ± 13.2 years, while the median age was 41 

208 years (IQR: 29–50 years). Nearly half of the participants (49.8%) were aged 40–64 years, whereas 

209 44.2% were aged <40 years and only 6.0% were aged ≥65 years. More than half of the respondents 

210 were female (59.0%), married (50.2%), and residing in rural areas (53.7%). Most participants had 

211 low income levels (68.6%) and were peasants (60.8%). Regarding education level, 39.6% had 

212 attained secondary education while 15.5% had no formal education. Catholics constituted the 

213 largest religious group (34.6%), followed by Anglicans (29.7%) and Pentecostals (25.1%) (Table 

214 1).

215 Table 1:  Socio-demographic characteristics of diabetes mellitus patients at Kasangati HCIV.

Variable Frequency Percentage
Age
Age (Mean ± SD) 40.2±13.2
Age (Medium, IQR) 41 (29,50)
<40 125 44.2
40-64 141 49.8
≥65 17 6.0
Marital status
Single 99 35.0
Married 142 50.2
Divorced 25 8.8
Widowed 17 6.0
Gender
Male 116 41.0
Female 167 59.0
Income level
Low 194 68.6
High 89 31.4
Occupation
Unemployed 21 7.4
Peasants 171 60.8
Business 66 23.3
Civil Servants 24 8.5
Level of education
None 44 15.5
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Variable Frequency Percentage
Primary 106 37.5
Secondary 112 39.6
Tertiary 21 7.4
Area of residence
Rural 152 53.7
Urban 131 46.3
Religion
Anglican 84 29.7
Catholic 98 34.6
Muslim 30 10.6
Pentecostal 71 25.1

216 Glycemic control among participants

217 Overall, 67.8% of the participants had poor glycemic control, while only 32.2% had good glycemic 

218 control based on HbA1c measurements (Figure 1).

219 Figure 1: Glycemic levels (HbAIC) among DM patients at Kasangati HCIV

220

221 Bivariate analysis of factors associated with poor glycemic control

222 Socio-demographic factors associated with poor glycemic control
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223 Participants aged 40–64 years had a significantly higher prevalence of poor glycemic control 

224 (74.5%) compared to those aged <40 years (60.8%) and were 1.1 times more likely to have poor 

225 glycemic control (cPR = 1.1, 95% CI: 1.01–1.26). Similarly, participants aged ≥65 years had a 

226 high prevalence of poor glycemic control (67.8%), although the association was not statistically 

227 significant.

228 Poor glycemic control was markedly higher among participants with low income levels (90.2%) 

229 compared to those with high income levels (19.1%). Participants with low income were 1.6 times 

230 more likely to experience poor glycemic control than their counterparts with high income (cPR = 

231 1.6, 95% CI: 1.49–1.72). Education level was also significantly associated with glycemic control. 

232 Participants who had attained secondary education and tertiary education were less likely to 

233 experience poor glycemic control compared to those with no formal education. Similarly, rural 

234 residents had a substantially higher prevalence of poor glycemic control (84.9%) compared to 

235 urban residents (48.1%), and were 1.3 times more likely to have poor glycemic control (cPR = 1.3, 

236 95% CI: 1.17–1.33). (Table 2).

237 Clinical and behavioral factors associated with poor glycemic control

238 Participants taking two concurrent medications and those taking three or more medications had 

239 significantly higher prevalence of poor glycemic control compared to those taking fewer than two 

240 medications. Those taking ≥3 medications were 1.5 times more likely to have poor glycemic 

241 control (cPR = 1.5, 95% CI: 1.40–1.66).

242 Non-adherence to regular clinic follow-up was strongly associated with poor glycemic control. 

243 Participants who did not adhere to regular follow-up had a prevalence of poor glycemic control of 
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244 91.2% compared to 14.8% among those who adhered to follow-up schedules. These participants 

245 were 1.7 times more likely to experience poor glycemic control (cPR = 1.7, 95% CI: 1.56–1.85). 

246 Participants with medication side effects had significantly higher prevalence of poor glycemic 

247 control (87.0%) compared to those without side effects (31.6%). Similarly, participants with 

248 comorbidities were more likely to have poor glycemic control than those without comorbidities. 

249 Lifestyle-related factors were also significantly associated with poor glycemic control. Participants 

250 who did not perform at least 30 minutes of exercise three days per week had significantly higher 

251 prevalence of poor glycemic control (88.7%) compared to those who exercised regularly (44.4%). 

252 Similarly, participants who were not on a dietary plan recommended by healthcare workers had 

253 higher prevalence of poor glycemic control (87.4%) than those following recommended dietary 

254 plans (47.9%). Psychosocial and health-system-related factors including perceived regimen 

255 complexity, stress affecting glycemia, lack of peer support groups, costs in accessing care, and 

256 failure to receive a comprehensive diabetes care package were all significantly associated with 

257 poor glycemic control at bivariate analysis (Table 2).

258 Table 2. Bivariate analysis of factors associated with poor glycemic control. N=283

HbAIc LevelVariable
Good N= 91 
(%)

Poor N= 192 
(%)

Crude PR (95% CI) P-value

Age groups (Years)
<40 49 (39.2) 76 (60.8) Reference
40-64 36 (25.5) 105 (74.5) 1.1 (1.01-1.26) 0.018
≥65 6 (35.3) 11 (67.8) 1.0 (0.88-1.29) 0.750
Marital status
Single 32 (32.3) 67 (67.7) Reference
Married 45 (31.7) 97 (68.3) 1.0 (0.93-1.07) 0.918
Divorced 5 (20.0) 20 (80.0) 0.9 (0.84-1.03) 0.177
Widowed 9 (52.9) 8 (47.1) 1.1 (0.6-1.35) 0.131
Gender
Male 43 (37.1) 73 (62.9) Reference
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HbAIc LevelVariable
Good N= 91 
(%)

Poor N= 192 
(%)

Crude PR (95% CI) P-value

Female 48 (28.7) 119 (71.3) 1.0 (0.98-1.12) 0.246
Income level
High 72 (80.9) 17 (19.1) Reference
Low 19 (9.8) 175 (90.2) 1.6 (1.49-1.72) <0.001
Occupation
Unemployed 6 (28.6) 15 (71.4) Reference
Peasants 46 (26.7) 126 (73.3) 1.0 (0.88-1.11) 0.861
Business 29 (43.9) 37 (56.1) 1.1 (0.96-1.26) 0.177
Civil Servants 10 (41.7) 14 (58.3) 1.1 (0.92-1.28) 0.354
Level of education
None 6 (13.6) 38 (86.4) Reference
Primary 26 (24.5) 80 (75.5) 0.9 (0.88-1.01) 0.100
Secondary 48 (42.9) 64 (57.1) 0.8 (0.78-0.91) <0.001
Tertiary 11 (52.4) 10 (47.6) 0.8 (0.68-0.93) 0.003
Region
Anglican 28 (33.3) 56 (66.7) Reference
Catholic 34 (34.7) 64 (65.3) 1.0 (0.91-1.08) 0.847
Muslim 11 (36.7) 19 (63.3) 1.0 (0.87-1.11) 0.745
Pentecostal 18 (25.4) 53 (74.6) 1.0 (0.96-1.14) 0.274
Area of residence
Urban 68 (51.9) 63 (48.1) Reference
Rural 23 (15.1) 129 (84.9) 1.3 (1.17-1.33) <0.001
Number of concurrent medications 
<2 57 (75.0) 19 (25.0) Reference
2 26 (20.0) 100 (79.4) 1.4 (1.32-1.57) <0.001
≥3 8 (9.9) 73 (90.1) 1.5 (1.40-1.66) <0.001
Adherence to regular follow-up
Yes 75 (85.2) 13 (14.8) Reference
No 16 (8.2) 179 (91.2) 1.7 (1.56-1.85) <0.001
Duration of treatment (Years)
<5 years 62 (38.0) 101 (62.0) Reference
5-9 years 22 (24.2) 68 (75.6) 1.1 (1.01-1.16) 0.021
≥10 years 7 (23.3) 23 (76.7) 1.1 (0.99-1.20) 0.080
Type of diabetes medication 
Oral medication 58 (31.9) 124 (68.1) Reference
Insulin 9 ( (42.9)) 12 (57.1) 0.9 (0.81-1.08) 0.346
Insulin & oral medication 24 (30.0) 56 (70.0) 1.0 (0.94-1.09) 0.762
Presence of medication side effects 
No 64 (68.4) 31 (31.6) Reference
Yes 24 (13.0) 161 (87.0) 1.4 (1.32-1.53) <0.001
Monitor sugar levels
Yes 83 (32.3) 174 (67.7) Reference
No 8 (30.8) 18 (69.2) 1.0 (0.90-1.13) 0.872

 . 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 preprint this version posted June 3, 2026. ; https://doi.org/10.64898/2026.06.02.26354687doi: medRxiv preprint 

https://doi.org/10.64898/2026.06.02.26354687
http://creativecommons.org/licenses/by/4.0/


16

HbAIc LevelVariable
Good N= 91 
(%)

Poor N= 192 
(%)

Crude PR (95% CI) P-value

Presence of comorbidity
No 16 (55.2) 13 (44.8) Reference
Yes 75 (29.5) 179 (70.5) 1.2 (1.03-1.34) 0.013
Performs at least 30 min exercise 3 days per week
Yes 74 (55.6) 59 (44.4) Reference
No 17 (11.3) 133 (88.7) 1.3 (1.23-1.39) <0.001
On a dietary plan recommended by healthcare worker
Yes 73 (52.1) 67 (47.9) Reference
No 18 (12.6) 125 (87.4) 1.3 (1.19-1.45) <0.001
Belief that regimen complexity impairs adherence 
No 68 (64.2) 38 (35.8) Reference
Yes 23 (13.0) 154 (87.0) 1.4 (1.28-1.48) <0.001
Perceived impact of stress on glycemia 
No 74 (62.7) 44 (37.3) Reference
Yes 17 (10.3) 148 (89.7) 1.4 (1.29-1.58) <0.001
Access to peer support groups 
Yes 76 (66.1) 39 (33.9) Reference
No 15 (8.9) 153 (91.1) 1.4 (1.33-1.53) <0.001
Costs in accessing care
No 79 (71.2) 32 (28.8) Reference
Yes 12 (7.0) 160 (93.0) 1.5 (1.38-1.60) <0.001
Receipt of comprehensive diabetes care package 
Yes 77 (44.0) 98 (56.0) Reference
No 14 (13.0) 94 (87.0) 1.2 (1.13-1.27) <0.001

259 Multivariable analysis of factors associated with poor glycemic control

260 All variables with p-values less than 0.20 at bivariate analysis were included in the multivariable 

261 modified Poisson regression model. The final model depicts the best fit for this analysis. Variables 

262 with p-values <0.05 in the adjusted model were considered independently associated with poor 

263 glycemic control. 

264 Factors independently associated with poor glycemic control  

265 The factors that remained significantly associated with poor glycemic control at multivariable 

266 analysis included age 40–64 years (aPR = 1.1, 95% CI: 1.02–1.19), age ≥65 years (aPR = 1.1, 95% 
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267 CI: 1.00–1.20), low income level (aPR = 1.4, 95% CI: 1.24–1.58), taking two concurrent 

268 medications (aPR = 1.1, 95% CI: 1.03–1.20), taking three or more concurrent medications (aPR = 

269 1.2, 95% CI: 1.08–1.31), non-adherence to regular follow-up schedules (aPR = 1.5, 95% CI: 1.33–

270 1.65), presence of medication side effects (aPR = 1.2, 95% CI: 1.01–1.32), lack of regular physical 

271 exercise (aPR = 1.1, 95% CI: 1.05–1.21), failure to follow a recommended dietary plan (aPR = 

272 1.1, 95% CI: 1.02–1.22), belief that treatment regimen complexity impairs adherence (aPR = 1.2, 

273 95% CI: 1.12–1.34), perceived impact of stress on glycemia (aPR = 1.1, 95% CI: 1.08–1.20), lack 

274 of access to peer support groups (aPR = 1.2, 95% CI: 1.08–1.32), and costs involved in accessing 

275 diabetes care (aPR = 1.2, 95% CI: 1.17–1.33) (Table 3).

276 Table 3. Multivariable analysis of factors associated with Poor glycemic control. N=283

Variables Crude PR (95%CI) P-value Adjusted PR (95%CI) P-value

Age groups (Years)
<40 Reference Reference
40-64 1.1 (1.01-1.26) 0.018 1.1 (1.02-1.19) 0.005
≥65 1.0 (0.88-1.29) 0.750 1.1 (1.00-1.20) 0.045
Income level
High Reference Reference
Low 1.6 (1.49-1.72) <0.001 1.4 (1.24-1.58) <0.001
Level of education
None Reference Reference
Primary 0.9 (0.88-1.01) 0.100 0.9 (0.90-1.00) 0.053
Secondary 0.8 (0.78-0.91) 0.003 1.0 (0.90-1.00) 0.098
Tertiary 0.8 (0.68-0.93) 0.004 0.9 (0.84-1.04) 0.300
Area of residence
Urban Reference Reference
Rural 1.3 (1.17-1.33) <0.001 1.0 (0.98-1.07) 0.219
Number of concurrent medications 
<2 Reference Reference
2 1.4 (1.32-1.57) <0.001 1.1 (1.03-1.20) 0.004
≥3 1.5 (1.40-1.66) <0.001 1.2 (1.08-1.31) <0.001
Adherence to regular follow-up
Yes Reference Reference
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Variables Crude PR (95%CI) P-value Adjusted PR (95%CI) P-value

No 1.7 (1.56-1.85) <0.001 1.5 (1.33-1.65) <0.001
Duration of treatment (Years)
<5 years Reference Reference
5-9 years 1.1 (1.01-1.16) 0.021 1.0 (0.96-1.04) 0.787
≥10 years 1.1 (0.99-1.20) 0.080 1.0 (0.97-1.09) 0.389
Presence of medication side effects 
No Reference Reference
Yes 1.4 (1.32-1.53) <0.001 1.2 (1.01-1.32) <0.001
Presence of comorbidity 
No Reference Reference
Yes 1.2 (1.03-1.34) 0.013 1.0 (0.96-1.11) 0.391
Performs at least 30 min exercise 3 days per week
Yes Reference Reference
No 1.3 (1.23-1.39) <0.001 1.1 (1.05-1.21) <0.001
On a dietary plan recommended by healthcare worker
Yes Reference Reference
No 1.3 (1.19-1.45) <0.001 1.1 (1.02-1.22) 0.003
Belief that regimen complexity impairs adherence 
No Reference Reference
Yes 1.4 (1.28-1.48) <0.001 1.2 (1.12-1.34) <0.001
Perceived impact of stress on glycemia 
No Reference Reference
Yes 1.4 (1.29-1.58) <0.001 1.1 (1.08-1.28) <0.001
Access to peer support groups 
Yes Reference Reference
No 1.4 (1.33-1.53) <0.001 1.2 (1.08-1.32) <0.001
Costs in accessing care
No Reference Reference
Yes 1.5 (1.38-1.60) <0.001 1.2 (1.17-1.33) <0.001
Receipt of comprehensive diabetes care package 
Yes Reference Reference
No 1.2 (1.13-1.27) <0.001 1.0 (0.99-1.06) 0.239

277 Discussion

278 This study assessed predictors of poor glycemic control among adults attending a peri-urban 

279 diabetic clinic in Wakiso district, Uganda using modified Poisson regression analysis. Overall, 

280 67.8% of the participants had poor glycemic control, indicating a substantial burden of 
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281 uncontrolled diabetes among patients attending Kasangati Health Centre IV. This prevalence is 

282 comparable to findings from other studies conducted in sub-Saharan Africa, where poor glycemic 

283 control among patients with diabetes has ranged between 60% and 80% [13, 14]. 

284 The high prevalence of poor glycemic control observed in this study may reflect the combined 

285 influence of socioeconomic barriers, limited continuity of chronic care, inadequate lifestyle 

286 modification support, psychosocial challenges, and rising treatment burden among patients with 

287 diabetes in low-resource settings. In peri-urban communities such as Wakiso district, rapid 

288 urbanization, changing dietary patterns, sedentary lifestyles, and increasing out-of-pocket 

289 healthcare expenditures may further complicate diabetes self-management and long-term glycemic 

290 control. In addition, health systems in many low- and middle-income countries remain largely 

291 oriented toward acute care delivery, which may limit the effectiveness of long-term chronic disease 

292 management services such as regular monitoring, adherence counseling, and psychosocial support 

293 for patients with diabetes [15].

294 Older age was independently associated with poor glycemic control. Participants aged 40–64 years 

295 and those aged ≥65 years were more likely to experience poor glycemic control compared to 

296 younger participants. This finding may be attributed to progressive pancreatic beta-cell 

297 dysfunction, longer duration of disease, increasing treatment burden, and the presence of age-

298 related comorbidities that complicate diabetes management. Older adults may also experience 

299 challenges related to reduced physical activity, cognitive decline, and adherence difficulties 

300 associated with multiple medications. Similar findings have been reported in studies conducted in 

301 Ethiopia and Nigeria, where older age groups were significantly associated with suboptimal 

302 glycemic outcomes [16, 17].
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303 Low income level was a strong predictor of poor glycemic control. Participants with low income 

304 were significantly more likely to have uncontrolled blood glucose levels compared to those with 

305 higher income. Socioeconomic disadvantage can negatively affect diabetes management through 

306 inability to afford medications, transportation to health facilities, recommended diabetic diets, and 

307 routine laboratory investigations. Financial hardship may also reduce access to health information 

308 and supportive diabetes care services. Similar associations between low socioeconomic status and 

309 poor glycemic control have been reported in studies from low- and middle-income countries [18]. 

310 This finding highlights the broader structural inequalities that influence chronic disease outcomes 

311 beyond individual patient behaviors alone.

312 Polypharmacy was significantly associated with poor glycemic control. Participants taking two or 

313 more concurrent medications were more likely to have uncontrolled glycemia compared to those 

314 taking fewer medications. Multiple medications may increase treatment complexity, 

315 polypharmacy, medication fatigue, and forgetfulness, ultimately affecting adherence. In addition, 

316 patients requiring multiple medications are often those with more advanced disease or multiple 

317 comorbid conditions, which further complicate glycemic management. Similar findings have been 

318 reported in studies among patients with diabetes in resource-limited settings where increasing 

319 medication burden was associated with reduced adherence and poor treatment outcomes [18, 19, 

320 20].

321 Non-adherence to regular clinic follow-up was also identified as a significant predictor of poor 

322 glycemic control. Patients who failed to attend their routine clinical follow-ups had poor glycemic 

323 outcomes as compared to those who attended their clinical follow-ups. Regular follow-up is 

324 essential for monitoring glycemic trends, adjusting treatment regimens, reinforcing adherence 
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325 counseling, and identifying diabetes-related complications early. In other words, missing 

326 scheduled clinic appointments could result in delayed treatment optimization, poor continuity of 

327 care, and inadequate self-management support. Similar findings have been reported in previous 

328 studies conducted in Ethiopia and Kenya where non-attendance of clinic follow-ups was found to 

329 predict poor glycemic outcomes among patients with diabetes mellitus [21, 22].

330 Medication side effects were independently associated with poor glycemic control. Participants 

331 who experienced side effects were more likely to have uncontrolled glycemia compared to those 

332 without side effects. Medication-related adverse effects may discourage continued medication use, 

333 contribute to irregular dosing practices, or reduce adherence due to fear of worsening symptoms. 

334 This finding underscores the importance of routine assessment, counseling, and management of 

335 adverse drug effects during diabetes care. Similar findings have been documented in studies 

336 examining treatment adherence among diabetic patients [23, 24].

337 Lifestyle-related factors including physical inactivity and failure to follow recommended dietary 

338 plans were significantly associated with poor glycemic control. Participants who did not engage 

339 in regular physical exercise and those not adhering to dietary recommendations had increased 

340 likelihood of uncontrolled glycemia. Physical activity improves insulin sensitivity and glucose 

341 utilization, while healthy dietary practices remain central to diabetes management. Failure to 

342 sustain these lifestyle modifications may therefore contribute to persistent hyperglycemia. Similar 

343 findings have been reported in previous studies where sedentary behavior and poor dietary 

344 adherence were strongly linked to poor glycemic outcomes [25, 26]. These findings reinforce the 

345 importance of strengthening lifestyle counseling within routine diabetes care services.
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346 Factors related to psychosocial wellbeing and the treatment process also had a considerable impact 

347 on glycemic status. Participants who believed that treatment regimen complexity impaired 

348 adherence were more likely to experience poor glycemic control. Complex treatment regimens 

349 may increase pill burden, dosing confusion, treatment fatigue, and forgetfulness, particularly 

350 among patients with limited health literacy or inadequate counseling support. In low-resource 

351 settings, regimen complexity may further worsen adherence where patients already face financial 

352 barriers, inconsistent medication access, and limited continuity of care. Poor adherence resulting 

353 from complex medication schedules may consequently contribute to persistent hyperglycemia and 

354 suboptimal glycemic outcomes. Similar findings have been reported in studies linking medication 

355 regimen complexity, poor adherence, and uncontrolled glycemia among patients with type 2 

356 diabetes [27, 28].

357 Similarly, participants who perceived stress as affecting their glycemia had increased likelihood 

358 of poor glycemic control. Psychological stress may negatively affect glycemic outcomes through 

359 both physiological where stress-related hormonal responses involving cortisol and catecholamine 

360 release may contribute to elevated blood glucose levels where and behavioral where stress may 

361 also reduce adherence to medications, disrupt dietary practices, impair sleep, and limit engagement 

362 in physical activity. In low-resource settings, psychosocial stress may be further compounded by 

363 financial insecurity, chronic medication costs, and long-term disease burden, which may 

364 collectively undermine diabetes self-management practices. This finding highlights the importance 

365 of integrating mental health screening, psychosocial counseling, and patient support interventions 

366 into routine diabetes care services. Similar associations between psychosocial stress, diabetes 

367 distress, and poor glycemic outcomes have been reported in previous studies among patients with 

368 diabetes [29, 30].
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369 Lack of access to peer support groups was independently associated with poor glycemic control. 

370 These groups are likely to benefit those with diabetes by providing emotional support, common 

371 experiences, education, motivation, and reinforcement of self-management skills. In settings 

372 where resources are inadequate, peer networks might provide additional help with dealing with the 

373 stigma, frustration, and stress associated with their condition, as well as limited access to 

374 counseling. Patients without such support systems may therefore experience reduced adherence, 

375 poorer coping mechanisms, and suboptimal glycemic outcomes. Similar findings have been 

376 reported in a studies from Uganda demonstrating that social support and peer-based interventions 

377 can improve diabetes self-management and treatment adherence among patients with chronic 

378 disease [31].

379 Financial barriers to accessing diabetes care were significantly associated with poor glycemic 

380 control. Participants who experienced costs related to transportation, medications, laboratory 

381 investigations, and clinic attendance were more likely to have uncontrolled glycemia. Unlike acute 

382 illnesses, diabetes requires lifelong treatment, regular monitoring, continuous medication use, and 

383 sustained lifestyle modification, all of which may impose substantial financial burden on patients 

384 and households in low-resource settings. In peri-urban communities where out-of-pocket health 

385 expenditures remain high, financial constraints may compromise treatment adherence, continuity 

386 of care, and timely access to monitoring services. This finding highlights the broader influence of 

387 socioeconomic inequalities on chronic disease outcomes and underscores the need for policies that 

388 improve affordability and accessibility of diabetes care services. Similar findings have been 

389 reported in studies from sub-Saharan Africa where healthcare costs negatively affected diabetes 

390 treatment adherence and glycemic outcomes [32, and 33].
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391 Study limitations

392 The cross-sectional study design limits the ability to establish causal relationships between the 

393 identified predictors and poor glycemic control. Second, some variables such as adherence to 

394 exercise, dietary practices, stress, and clinic follow-up were self-reported and may therefore have 

395 been affected by recall bias or social desirability bias. Third, the study was conducted at a single 

396 peri-urban health facility, which may limit the generalizability of the findings to other diabetic 

397 populations in Uganda, particularly rural or tertiary healthcare settings. Additionally, some 

398 potentially important factors such as detailed dietary intake, depression, and health literacy were 

399 not comprehensively assessed. Despite these limitations, the study provides important evidence on 

400 the burden and predictors of poor glycemic control among adults attending a peri-urban diabetic 

401 clinic in Uganda.

402 Conclusion and recommendations

403 Poor glycemic control among adults attending the diabetic clinic at Kasangati Health Centre IV 

404 was high. Various independent predictors of poor glycemic control were identified. These included 

405 older age, low income level, polypharmacy, non-adherence to regular follow-up schedules, 

406 medication side effects, physical inactivity, failure to follow recommended dietary plans, 

407 perceived treatment regimen complexity, stress affecting glycemia, lack of peer support groups, 

408 and costs involved in accessing diabetes care.

409 These findings highlight that poor glycemic control is driven by a combination of socioeconomic, 

410 behavioral, psychosocial, clinical, and health-system-related factors. Therefore, there is need a for 
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411 comprehensive patient-centered and multi-sectoral interventions aimed at strengthening diabetes 

412 education, improving adherence to treatment and follow-up schedules, promoting healthy dietary 

413 and physical activity practices, integrating psychosocial support into routine diabetes care, 

414 establishing peer support groups, and reducing the financial burden associated with diabetes 

415 management. In addition, the Ministry of Health and district health authorities should strengthen 

416 diabetes care services at lower-level health facilities through ensuring availability of diabetes 

417 medications, HbA1c testing supplies, and adequately trained healthcare workers. Further 

418 longitudinal and multicenter studies should also be conducted to establish causal relationships 

419 between the identified predictors and poor glycemic control and to explore the role of mental 

420 health, family support, health literacy, and healthcare system factors in diabetes management 

421 outcomes in Uganda.

422 List of abbreviations and acronyms

aPR Adjusted Prevalence Ratio

CI Confidence Interval

cPR Crude Prevalence Ratio

DM Diabetes Mellitus

HbA1c Glycated Hemoglobin

REC Research and Ethics Committee

SPSS Statistical Package for Social Sciences

WHO World Health Organization
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