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ABSTRACT 

	Background: The rising burden of hypertension and diabetes in sub-Saharan Africa has intensified the risk of chronic kidney disease (CKD), with body mass index (BMI) playing a critical role in metabolic health. However, limited evidence exists on the sociodemographic and clinical factors influencing BMI and comorbidity patterns in Cameroon, particularly among high-risk populations.
Methods: A cross-sectional analytical study was conducted between September 2022 and April 2024 in the Buea Health District, involving 400 adult patients (≥18 years) with hypertension and/or type 2 diabetes recruited from four healthcare facilities using systematic sampling. Data on sociodemographics, medical history, and lifestyle behaviours were collected via interviewer-administered questionnaires. Anthropometric and clinical measurements, including blood pressure, fasting blood sugar (FBS), and BMI, were recorded. BMI was categorized per WHO standards. Chi-square tests assessed associations between BMI and clinical variables, while binary logistic regression identified predictors of BMI, with results expressed as adjusted odds ratios (AOR) and 95% confidence intervals (CI).
Results: Comorbid hypertension and diabetes affected 57.5% of participants, with higher prevalence among males, widowed individuals, and those with primary education. A polarized BMI distribution was observed: 43% were overweight or obese, 32% had normal weight, and 25% were underweight. No significant association was found between BMI and hypertension (p = 0.174) or diabetes (p = 0.352). However, elevated FBS was significantly linked to higher BMI (p = 0.015). BMI distribution varied significantly by treatment center (p = 0.001). In regression, regular physical exercise (AOR = 2.815, p < 0.001) and vegetable intake (AOR = 2.545, p = 0.003) were strong predictors of higher BMI. Diabetes, hypertension, and their comorbidity were not statistically significant predictors of CKD.
Conclusion: Lifestyle factors are more influential than disease status in determining BMI, underscoring the need for behaviour-centred interventions.




Keywords: Body mass index, hypertension, diabetes, comorbidity, Cameroon
1. INTRODUCTION 

The global burden of non-communicable diseases (NCDs) has reached epidemic proportions, with hypertension and type 2 diabetes mellitus emerging as two of the most pervasive and consequential conditions affecting public health worldwide. According to the World Health Organization (WHO), an estimated 1.3 billion people suffer from hypertension, and over 537 million adults live with diabetes a number projected to rise to 783 million by 2045, with the steepest increases occurring in low- and middle-income countries [1]. These conditions are not only leading causes of cardiovascular morbidity and mortality but also major drivers of chronic kidney disease (CKD), a progressive and often silent condition that affects over 850 million people globally and contributes significantly to premature death and healthcare costs [2].
In sub-Saharan Africa (SSA), the epidemiological transition has been marked by a rapid rise in NCDs, occurring alongside persistent infectious disease burdens and undernutrition a phenomenon known as the double or triple burden of disease [3]. Cameroon is no exception. Recent studies estimate that the national prevalence of hypertension exceeds 30%, while diabetes affects approximately 5–7% of adults, with higher rates in urban centers like Buea and Douala [4,5]. Alarmingly, the comorbidity of hypertension and diabetes is increasingly common, amplifying the risk of microvascular complications such as CKD, retinopathy, and neuropathy [6].
Chronic kidney disease, in particular, poses a growing threat in SSA due to limited screening, late diagnosis, and inadequate access to renal replacement therapy. A 2023 scoping review found that the pooled prevalence of CKD in Cameroon was 15.8%, with hypertension and diabetes accounting for over 70% of cases [7]. Despite this, most patients present at advanced stages, when dialysis or transplantation largely unaffordable and inaccessible become the only options [8]. This underscores the urgent need for early detection and prevention strategies focused on high-risk populations.
Body mass index (BMI) is a key modifiable factor in the pathogenesis of both diabetes and hypertension. Obesity, particularly central adiposity, promotes insulin resistance, systemic inflammation, and endothelial dysfunction key mechanisms in the development of cardiometabolic disorders [9]. However, the relationship between BMI and disease outcomes is not always linear. In some African populations, paradoxical patterns have been observed where overweight or obese individuals exhibit better survival rates than their normal-weight counterparts with chronic diseases a phenomenon referred to as the “obesity paradox” [10]. This highlights the importance of context-specific research to understand how BMI interacts with disease expression in diverse populations.
Moreover, the distribution of BMI is increasingly polarized in urbanizing African settings. While overweight and obesity are rising due to dietary shifts toward processed foods and sedentary lifestyles, undernutrition remains prevalent, especially among older adults and those with chronic illness [11]. This dual burden of malnutrition simultaneous over- and undernutrition complicates clinical management and increases vulnerability to complications such as muscle wasting, frailty, and poor treatment adherence [12].
Despite the growing burden of comorbid diabetes and hypertension in Cameroon, there is limited understanding of how sociodemographic factors, lifestyle behaviours, and institutional contexts influence BMI and disease risk. Most studies have focused on prevalence or clinical outcomes, with few examining the interplay between education, occupation, health-seeking behavior, and metabolic health [4, 7]. Additionally, while BMI is widely used as a proxy for nutritional and metabolic status, its association with hypertension, diabetes, and CKD in Cameroonian populations remains poorly characterized.
Recent evidence suggests that lifestyle factors such as physical activity, vegetable intake, and salt consumption may be stronger predictors of BMI and metabolic health than demographic variables like age or gender [13,14]. For instance, a 2023 study in Nigeria found that regular physical activity reduced the odds of obesity by 40%, independent of age or socioeconomic status [15]. Similarly, dietary patterns rich in fruits and vegetables were associated with better glycaemic control and lower blood pressure in hypertensive-diabetic patients in Ghana [16].
In this context, the Buea Health District a semi-urban region with heterogeneous healthcare access provides a critical setting for investigating these relationships. This study aims to examine the sociodemographic distribution of comorbid diabetes and hypertension, assess the association between BMI and clinical variables (including fasting blood sugar and disease status), and identify predictors of BMI among adult patients attending outpatient clinics. By analysing data across multiple treatment centres, this research contributes to a deeper understanding of the social and behavioural determinants of metabolic health in Cameroon and informs targeted interventions to prevent CKD and improve long-term outcomes.

2. material and methods 
2.1 Study Design and Setting
[image: ]
Fig. 1.  The Buea Health District [17]

A cross-sectional analytical study was conducted between September 2022 and April 2024 in the Buea Health District, South West Region, Cameroon (Fig. 1). The district comprises a mix of urban and rural communities and includes several healthcare facilities that manage chronic diseases, including the Regional Hospital Buea, Fako Heart Centre, Lambe Foundation Clinic, and Sub-Divisional Hospital Muea.
2.2 Study Population
The study population consisted of adult patients (aged ≥18 years) attending outpatient clinics for the management of hypertension and/or type 2 diabetes. Participants were recruited from the selected health facilities using a systematic sampling approach.
2.3 Inclusion and Exclusion Criteria
Eligible participants included adults diagnosed with hypertension (defined as systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg, or current use of antihypertensive medication), type 2 diabetes (fasting blood glucose ≥126 mg/dL or on glucose-lowering therapy), or both. Individuals with advanced CKD (eGFR <30 mL/min/1.73m²) or who were pregnant were excluded to avoid confounding related to severe renal impairment or physiological weight changes.
2.4 Sample Size and Sampling Technique
The sample size was determined using standard methods for estimating a single population proportion, assuming a 95% confidence level, 5% margin of error, and maximum variability (p = 0.5). This yielded a minimum sample of 385 participants, which was adjusted upward to account for potential non-response. A systematic sampling method was employed at each facility based on patient registration logs, with every k-th eligible patient selected according to a predetermined interval.
2.5 Data Collection
Data were collected using a structured, interviewer-administered questionnaire that captured sociodemographic characteristics (age, sex, marital status, education, occupation), medical history, and self-reported lifestyle behaviours (physical activity, diet, medication adherence). Anthropometric measurements including height, weight, and blood pressure—were taken using standardized protocols. Fasting blood glucose levels were obtained from recent clinical records (within the past 3 months). Body mass index (BMI) was calculated as weight in kilograms divided by the square of height in meters (kg/m²) and categorized according to WHO standards: underweight (<18.5), normal (18.5–24.9), overweight (25.0–29.9), obese Class I (30.0–34.9), obese Class II (35.0–39.9), and obese Class III (≥40.0).
2.6 Variables and Measurement
The primary outcome variable was BMI category. Independent variables included sociodemographic factors (age, sex, education, occupation), clinical status (hypertension, diabetes, comorbidity), fasting blood sugar (high vs. normal), and lifestyle behaviours (regular exercise, vegetable intake, salt use, renal check-ups). Comorbidity was defined as the presence of both hypertension and diabetes.
2.7 Data Analysis
Data were analyzed using MINITAB 22. Descriptive statistics were used to summarize participant characteristics. Chi-square tests were performed to assess associations between categorical variables (e.g., BMI and disease status). Binary logistic regression models were used to identify predictors of BMI, with results presented as adjusted odds ratios (AORs) and 95% confidence intervals (CIs). Statistical significance was set at p < 0.05. Multicollinearity was checked using variance inflation factors (VIF).


3. results 
3.1 Socio-demographic characteristics of study participants in Buea Health District
Table 1 presents the distribution of participants with diabetes and hypertension comorbidity (test group) versus those without (control group) across various sociodemographic variables in the Buea Health District. Among sexes, males show a slightly higher prevalence of comorbidity (53.1%) compared to females (48.3%). Marital status reveals that widowed individuals have the highest comorbidity rate (57.5%), possibly reflecting age-related vulnerability, while singles and divorced participants show lower rates of 38.2% and 33.3% respectively. Education level appears inversely related to comorbidity: individuals with tertiary education have the lowest prevalence (30.8%), while those with only primary education show the highest (63.1%). 
Occupational data further reinforces socioeconomic influences. Farmers and students exhibit notably high comorbidity rates of 70.0% and 66.7% respectively (Table 1). In contrast, private sector workers and the unemployed show lower prevalence of 38.3% and 42.5% respectively. Age stratification reveals a clear trend: comorbidity increases with age, peaking between 61–80 years (55.8%–56.3%) while the younger age groups (20–40 years) show markedly lower rates of 22.7%–33.3% (Table 1).
Table 1. Socio-demographic characteristics of study participants in Buea Health District
	 Variable
	Sub-variable 
	Test (%)
	Control (%)

	Sex 
	Female
	48.3
	51.7

	
	Male
	53.1
	46.9

	
Marital status
	Divorced
	33.3
	66.7

	
	Married
	50.6
	49.4

	
	Single
	38.2
	61.8

	
	Widow(ed)
	57.5
	42.5

	

Education
	No Formal education
	48.1
	51.9

	
	Primary
	63.1
	38.7

	
	Secondary
	46.5
	53.5

	
	Tertiary
	30.8
	69.2

	

Occupation
	Civil Servant
	55.6
	44.4

	
	Farmer
	70
	30

	
	Private sector
	38.3
	61.7

	
	Student
	66.7
	33.3

	
	Unemployed
	42.5
	57.5

	


Age group
	20-30 years
	33.3
	66.7

	
	31-40 years
	22.7
	77.3

	
	41-50 years
	42.4
	57.6

	
	51-60 years
	48.8
	51.2

	
	61-70 years
	55.8
	44.2

	
	71-80 years
	56.3
	43.8

	
	81and above years 
	50.0
	50.0



3.2 Distribution of body weight among study participants
Distribution of body weight among study participants revealed that 32% fell within the normal weight range (Fig. 2). This indicates that nearly one-third of the population maintains a healthy body mass. However, a combined 43% were either overweight (26%) or obese (17%), suggesting that a significant portion may be at increased risk for weight-related health issues such as cardiovascular disease or diabetes. Additionally, 25% of participants were underweight, which may point to potential concerns related to malnutrition or underlying health conditions. This balanced yet polarized distribution highlights the need for targeted health interventions addressing both ends of the nutritional spectrum.

[bookmark: _Toc205462719]Fig. 2: Distribution of body weight among study participants
[bookmark: _Toc205463425]3.3 Distribution of BMI in association with diabetes and hypertension patients
[bookmark: _Hlk207464388]The distribution of body mass index (BMI) among diabetic patients stratified by hypertension status is presented in Table 2. Among patients with hypertension, overweight (BMI 25.0–29.9 kg/m²) was the most prevalent category, accounting for 32.3% of the group, followed by Obesity Class 1 (30.0–34.9 kg/m²) at 25.9%. A considerable proportion also fell into Obesity Class 2 (18.5%) and Obese Class 3 (>40 kg/m²) (8.2%).
In contrast, non-hypertensive diabetic patients exhibited a more evenly distributed BMI profile, with 24.1% normal weight, 24.6% overweight, and 23.8% in Obese Class 1. Notably, no individuals in the non-hypertensive group were classified as Obese Class 3.
A chi-square test was conducted to assess the association between BMI category and hypertension status. The result showed a χ² = 6.356, P = 0.174, indicating no statistically significant association between BMI classification and hypertension among diabetic patients in this study.
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Table 2: Distribution of BMI in association with diabetes and hypertension patients
	Variables
	Sub Variables
	BMI [Frequency (percentage)]
	Total
	
	P-value

	
	
	Normal
	Overweight
	Obese 1
	Obese 2
	Obese 3
	
	
	

	HTN
	No
	8(24.2)
	13(27.3)
	8(24.2)
	8(24.2)
	0(0)
	37(100)
	6.356
	0.174

	
	Yes
	90(25.1)
	120(32.3)
	93(25.9)
	40(11.1)
	20(5.6)
	363(100)
	
	

	
	Total
	98(25)
	133(31.9)
	101(25.8)
	48(12.2)
	20(5.1)
	400(100)
	
	

	DM
	No
	18(28.1)
	27(39.1)
	14(18.8)
	5(7.8)
	4(6.3)
	68(100)
	4.419
	0.352

	
	Yes
	80(24.4)
	102(30.5)
	91(27.1)
	43(13.1)
	16(4.9)
	332(100)
	
	

	
	Total
	98(25)
	129(31.9)
	105(25.8)
	48(12.2)
	20(5.1)
	400(100)
	
	

	HTN&DM
	No
	46(27.7)
	56(32.5)
	44(25.3)
	17(10.2)
	7(4.2)
	170(100)
	2.294
	0.682

	
	Yes
	52(23)
	73(31.4)
	61(26.1)
	31(13.7)
	13(5.8)
	230(100)
	
	

	
	Total
	98(25)
	129(31.9)
	105(25.8)
	48(12.2)
	20(5.1)
	400(100)
	
	

	FBS
	High
	66(21.5)
	96(31.4)
	87(28.4)
	42(13.5)
	16(5.3)
	307(100)
	12.275
	0.015

	
	Normal
	34(37.1)
	31(33.7)
	16(16.9)
	8(7.9)
	4(4.5)
	93(100)
	
	

	
	Total
	100(25)
	127(31.9)
	103(25.8)
	50(12.2)
	20(5.1)
	400(100)
	
	

	

Treatment Centre
	Fako heart center
	33(8.3)
	27(6.8)
	10(2.5)
	2(0.5)
	0(0)
	72(18.3)
	43.401
	0.001

	
	Lambe foundation clinic
	26(6.5)
	38(9.5)
	25(6.3)
	11(2.8)
	6(1.5)
	106(26.6)
	
	

	
	Regional hospital
	27(6.8)
	41(10.3)
	42(10.5)
	22(5.5)
	6(1.5)
	138(34.6)
	
	

	
	Sub divisional hospital Muea
	14(3.5)
	22(5.5)
	25(6.3)
	14(3.5)
	9(2)
	84(20.8)
	
	

	
	Total
	99(24.8)
	128(32.1)
	102(25.6)
	49(12.3)
	21(5)
	400(100)
	
	

	


Age group
	21-30
	0(0)
	1(0.3)
	2(0.5)
	0(0)
	0(0)
	3(0.8)
	26.712
	0.638

	
	31-40
	10(2.5)
	12(3)
	2(0.5)
	4(1)
	0(0)
	28(7)
	
	

	
	41-50
	8(2)
	13(3.3)
	18(4.5)
	7(1.8)
	1(0.3)
	47(11.8)
	
	

	
	51-60
	24(6.1)
	37(9.3)
	26(6.5)
	14(3.5)
	9(2.5)
	110(27.9)
	
	

	
	61-70
	38(9.5)
	44(11)
	34(8.5)
	16(4)
	8(1.8)
	140(34.8)
	
	

	
	71-80
	15(3.8)
	18(4.5)
	17(4.3)
	8(2)
	3(0.8)
	61(15.3)
	
	

	
	81-90
	5(1.3)
	3(0.8)
	3(0.8)
	0(0)
	0(0)
	11(2.8)
	
	

	
	Total
	100(24.8)
	128(32.1)
	102(25.6)
	49(12.3)
	21(5)
	400(100)
	
	



[bookmark: _Hlk207464422]When comparing BMI distributions between diabetic and non-diabetic individuals, overweight was the most prevalent category in both groups (Table 2). However, diabetic patients showed a higher proportion of Obese Class 1 and Class 2 individuals (27.1% and 13.1%, respectively) compared to non-diabetics (18.8% and 7.8%). Interestingly, non-diabetics have a slightly higher percentage of normal BMI individuals (28.1%) than diabetics (24.4%). The chi-square value of 4.419 and p-value of 0.352 indicate that the association between BMI and diabetes status is not statistically significant.
Analysing patients with both hypertension and diabetes reveals a similar BMI distribution to those without either condition (Table 2). Overweight individuals dominate both groups, with 31.4% in the HTN&DM group and 32.5% in the non-HTN&DM group. Obese Class 2 and 3 are slightly more prevalent in the HTN&DM group, suggesting a trend toward higher BMI among those with both conditions. However, the chi-square value of 2.294 and p-value of 0.682 confirm that this trend is not statistically significant.
A notable finding emerges when BMI is analysed in relation to fasting blood sugar levels (Table 2). Individuals with high FBS levels show a greater prevalence of obesity: 28.4% are Obese Class 1 and 13.5% are Obese Class 2. In contrast, those with normal FBS levels have a higher proportion of normal BMI (37.1%) and lower obesity rates. This distribution yields a chi-square value of 12.275 and a statistically significant p-value of 0.015, indicating a meaningful association between elevated FBS and higher BMI.
BMI distribution varies significantly across treatment centers (Table 2). The Regional Hospital has the highest concentration of obese patients, particularly in Obese Class 1 and 2 categories. In contrast, Fako Heart Centre has a higher proportion of normal and overweight individuals, with no patients in Obese Class 3. The chi-square value of 43.401 and a highly significant p-value of 0.001 suggest that the treatment center is strongly associated with BMI distribution, possibly reflecting differences in patient demographics or care protocols.
Age appears to influence BMI distribution, with older age groups (61–70 and 51–60) showing higher frequencies of overweight and obesity (Table 2). The 61–70 age group alone accounts for 34.8% of the total sample, with notable representation in Obese Class 1 and 2. Younger age groups (21–40) have minimal representation and lower obesity rates. Despite these trends, the chi-square value of 26.712 and p-value of 0.638 indicate no statistically significant association between age group and BMI, suggesting that age alone may not be a strong predictor of BMI in this population.







3.4 Regression on the body mass index (BMI) in association with diabetes and hypertension comorbidity of participants in the Buea Health District, 2023
[bookmark: _Toc205463427]3.4.1 Regression of body mass index (BMI) among study participants in the Buea Health District
[bookmark: _Hlk207464478]Lifestyle choices particularly exercise and vegetable intake appear to be more influential on BMI than demographic factors like age or gender. The regression analysis shows that none of the age groups had a statistically significant association with BMI (Table 3). Although the adjusted odds ratios (AORs) for age groups ranged from 1.75 to 8.46, all confidence intervals (CIs) crossed zero, and p-values were well above the 0.05 threshold. This suggests that age, despite showing some variation in AORs, does not independently predict BMI in this population. Similarly, gender was not a significant factor: males had an AOR of 0.595 compared to females (reference group), but the CI (−0.594 to 1.785) and P = 0.326 indicate no meaningful difference in BMI between genders (Table 3).
Several dietary behaviours were examined for their impact on BMI. Adding salt to food and eating foods with too much salt both showed negative associations with BMI (AORs of −1.28 and −2.5, respectively), but neither reached statistical significance (P = 0.227 and P = 0.112) (Table 3). This implies that while high salt intake may trend toward lower BMI, the evidence is not strong enough to confirm a reliable effect. On the other hand, regularly eating vegetables was significantly associated with higher BMI (AOR = 2.545, 95% CI: 0.853 to 4.238, P = 0.003), suggesting that vegetable consumption may be linked to better nutritional status or other lifestyle factors that contribute to increased BMI (Table 3).
Among all variables, regular physical exercise had the strongest and most statistically significant positive association with BMI (Table 3). Participants who exercised regularly had an AOR of 2.815 (95% CI: 1.657 to 3.972, P < 0.001), indicating that physical activity is a robust predictor of higher BMI in this population. This may reflect increased muscle mass or healthier weight maintenance among active individuals. Conversely, regular renal check-ups showed no significant effect on BMI (AOR = −0.269, P = 0.743), suggesting that medical monitoring alone does not influence body weight (Table 3). 
[bookmark: _Toc205462836]Table 3: Predictors of body weight among study participants in the Buea Health District, 2023
	Variables
	Sub-variable
	AOR
	95% CI
	T-Value
	P-Value

	Age
	  18 - 28
	8.46
	(-4.75, 21.67)
	1.26
	0.209

	
	  29 - 39
	3.61
	(-4.33, 11.55)
	0.89
	0.372

	
	  40 - 50
	3.75
	(-3.99, 11.49)
	0.95
	0.341

	
	  51 - 61
	2.99
	(-4.67, 10.66)
	0.77
	0.443

	
	  62 - 72
	3.11
	(-4.55, 10.76)
	0.8
	0.426

	
	  73 - 83
	1.75
	(-6.04, 9.55)
	0.44
	0.658

	
	  84 - 94
	3.78
	(-5.04, 12.61)
	0.84
	0.4

	Gender
	Female
	Ref
	
	
	

	
	Male
	0.595
	(-0.594, 1.785)
	0.98
	0.326

	Add salt to your food
	No
	Ref
	
	
	

	
	Yes
	-1.28
	(-3.35, 0.80)
	-1.21
	0.227

	Regular physical exercise
	No
	Ref
	
	
	

	
	Yes
	2.815
	(1.657, 3.972)
	4.78
	0

	Regular renal check-up
	No
	Ref
	
	
	

	
	Yes
	-0.269
	(-1.879, 1.341)
	-0.33
	0.743

	Eat foods with too much salt
	No
	Ref
	
	
	

	
	Yes
	-2.5
	(-5.60, 0.59)
	-1.59
	0.112

	Regularly eat vegetables
	No
	Ref
	
	
	

	
	Yes
	2.545
	(0.853, 4.238)
	2.96
	0.003



[bookmark: _Toc205463428]3.4.2 Diabetes, hypertension comorbidity and body mass index in association with CKD
[bookmark: _Hlk207464525][bookmark: _Toc187322219][bookmark: _Toc187322460][bookmark: _Toc191398659][bookmark: _Toc191398904][bookmark: _Toc185356036][bookmark: _Toc186290283][bookmark: _Toc185356693][bookmark: _Toc187321499]The regression analysis examining the association of diabetes, hypertension, and their comorbidity with chronic kidney disease (CKD) reveals that none of these conditions are statistically significant predictors of CKD in the study population (Table 4). Individuals with diabetes had an adjusted odds ratio (AOR) of 0.583 (95% CI: −1.181 to 2.346, p = 0.516), while those with hypertension had an AOR of 0.77 (95% CI: −1.48 to 3.02, P = 0.503). For participants with both diabetes and hypertension, the AOR was 0.712 (95% CI: −0.609 to 2.034, P = 0.29). All confidence intervals include zero, and p-values are well above the 0.05 threshold, indicating no statistically significant association between these conditions and CKD. This suggests that, within this sample, the presence of diabetes, hypertension, or their combination does not independently increase the risk of developing CKD.
[bookmark: _Toc205462837]Table 4: Diabetes, hypertension comorbidity and body mass index in association with CKD
	Variables
	Sub variables
	AOR
	95% CI
	T-Value
	P-Value

	Diabetes
	No
	Ref
	
	
	

	
	Yes
	0.583
	(-1.181, 2.346)
	0.65
	0.516

	Hypertension
	No
	Ref
	
	
	

	
	Yes
	0.77
	(-1.48, 3.02)
	0.67
	0.503

	Diabetes and hypertension
	No
	Ref
	
	
	

	
	Yes
	0.712
	(-0.609, 2.034)
	1.06
	0.29




4. DISCUSSION
The distribution of diabetes and hypertension comorbidity observed in the Buea Health District mirrors broader epidemiological trends reported across Cameroon and the wider sub-Saharan region. The slightly higher prevalence among males aligns with the findings of Tchuente et al. [18], who reported that male gender as a significant predictor of hypertension risk (OR = 1.972; 95% CI: 1.250–3.089). Elevated rates among widowed individuals may be attributed to cumulative age-related vulnerability, consistent with the age-related increase in cardiometabolic burden reported by Duodu et al. [19]. The inverse association between educational attainment and comorbidity where individuals with tertiary education exhibit the lowest prevalence, this supports existing literature linking lower education levels to poor nutritional practices and limited health literacy, both of which heighten susceptibility to chronic disease [18]. Furthermore, occupational differences, particularly the high comorbidity rates among farmers and students, may reflect underlying socioeconomic challenges such as food insecurity and restricted access to preventive health services. Collectively, these patterns highlight the complex interplay of demographic and socioeconomic factors influencing disease burden, reinforcing the need for context-specific public health strategies in the Buea Health District.
The study also highlights a polarized distribution of body weight, with 43% of participants either overweight or obese, and 25% underweight. This dual burden reflects both overnutrition and undernutrition, which are known contributors to chronic disease risk. Obesity, particularly central obesity, has been consistently linked to increased risk of both diabetes and hypertension [20,21]. Conversely, underweight status may indicate malnutrition or underlying health conditions, which can complicate disease management and increase vulnerability to infections and other comorbidities. These findings emphasize the urgent need for targeted public health interventions that address not only disease management but also nutritional support, lifestyle modification, and socioeconomic barriers. As shown in related literature, body weight variability and poor glycemic control are independently associated with increased cardiovascular risk and mortality in diabetic populations [22,23]. Therefore, integrated care strategies that promote stable weight, effective medication adherence, and regular monitoring are essential to reduce the long-term burden of these conditions.
The study’s findings reveal that although overweight individuals constitute the largest proportion among both hypertensive and non-hypertensive groups, the statistical analysis did not show a significant association between BMI and hypertension status (P = 0.174). This aligns with broader research suggesting that while elevated BMI is a known risk factor for hypertension, its predictive power may vary depending on other mediating factors such as physical activity, age, and metabolic health. For instance, Valenzuela et al. [24] found that physical inactivity and obesity significantly increased the likelihood of hypertension in diabetic individuals, but the relationship was complex and influenced by lifestyle behaviours and comorbidities. Similarly, Yao et al. [25] demonstrated that liver function markers like ALT and GGT partially mediated the relationship between BMI and hypertension in diabetic patients, suggesting that obesity’s impact on blood pressure may be biologically nuanced. In contrast, the study found a statistically significant association between elevated fasting blood sugar (FBS) and higher BMI (P = 0.015), reinforcing the well-established link between obesity and impaired glucose metabolism. This is consistent with findings from Wang et al. [26], who reported that overweight and obese individuals had significantly higher fasting glucose levels and poorer cardiometabolic outcomes, particularly when dietary interventions like intermittent fasting were not employed.
The observed variation in BMI across treatment centers and age groups, although not statistically significant in some cases, suggests that demographic and institutional factors may influence weight distribution and disease risk. Notably, older adults (ages 61–70) showed higher obesity rates, which may reflect age-related metabolic changes. Woolley et al. [27] emphasized that elevated BMI in older adults might not always correlate with worse outcomes and could even offer protective effects in certain inpatient settings. These findings underscore the importance of context-specific interventions and the need for nuanced approaches to BMI management in chronic disease care.
The regression analysis in Table 3 highlights that lifestyle behaviours particularly regular exercise and vegetable intake are more influential on Body Mass Index (BMI) than demographic factors such as age or gender. Despite adjusted odds ratios (AORs) for age groups ranging from 1.75 to 8.46, none reached statistical significance, and all confidence intervals crossed zero, suggesting that age does not independently predict BMI in this population. Similarly, gender showed no meaningful association with BMI, consistent with findings from Jabre & Bland [28], who noted that while BMI tends to increase with age and is generally higher in men, these trends are not always statistically robust across populations.
Interestingly, while salt-related dietary behaviours showed negative associations with BMI, they were not statistically significant, echoing findings from Grimes et al. [29], who reported mixed evidence on the relationship between sodium intake and adiposity. In contrast, vegetable consumption and regular physical exercise were significantly associated with higher BMI, with exercise showing the strongest effect (AOR = 2.815, P < 0.001).
This may reflect healthier weight maintenance or increased muscle mass among active individuals, a pattern supported by Zhang et al. [30], who found that exercise frequency significantly influenced BMI and was mediated by dietary behaviours. Similarly, Guedes & Silva [31] demonstrated that university students who engaged in regular aerobic and strength exercises and consumed fruits and vegetables had significantly lower risks of excess body weight. Solehaini et al. [32] support this result, showing that low physical activity and poor vegetable consumption significantly increase obesity risk across African populations. These findings underscore the importance of promoting physical activity and balanced diets as key strategies in managing BMI and preventing obesity-related health risks, rather than relying solely on demographic predictors.
The regression analysis in Table 5 indicates that diabetes, hypertension, and their comorbidity are not statistically significant predictors of chronic kidney disease (CKD) in the study population, as all adjusted odds ratios (AORs) had wide confidence intervals crossing zero and p-values well above the 0.05 threshold. This finding contrasts with a substantial body of literature that identifies both diabetes and hypertension as major risk factors for CKD. For instance, the American Diabetes Association highlights that over 80% of individuals with diabetes and CKD also have hypertension, and poor blood pressure control accelerates kidney damage progression [33]. Similarly, Colbert et al. [34] emphasize that controlling hypertension in diabetic kidney disease (DKD) can delay CKD progression, especially when blood pressure is maintained within guideline-recommended ranges.
The lack of statistical significance in this study may be due to sample size limitations, variability in disease severity, or confounding factors not accounted for in the model. Nonetheless, the broader scientific consensus underscores the importance of managing both diabetes and hypertension to mitigate CKD risk. Interestingly, while BMI was significantly associated with FBS levels (P = 0.015), it was not linked to chronic kidney disease (CKD) in regression analysis. This contrasts with findings by Ndapkwi et al. [35], who reported high CKD prevalence among hypertensive and diabetic patients in Buea, suggesting that while BMI may influence glycemic control, other factors such as disease management and healthcare access play a more critical role in CKD progression.


5. Conclusion

Overweight and obesity are common among diabetic patients, but BMI classification does not significantly correlate with hypertension or diabetes status. Despite higher obesity rates in diabetics, statistical tests show no meaningful association. However, elevated fasting blood sugar levels are significantly linked to higher BMI, suggesting that metabolic factors may better explain weight variations than disease labels alone. Institutional and age-related patterns add depth to the findings. The Regional Hospital has more obese patients, while Fako Heart Centre shows healthier BMI profiles, hinting at demographic or care differences. Older adults, especially those aged 61–70, tend to be more overweight, yet age itself is not a statistically significant predictor of BMI, emphasizing the need for caution when interpreting demographic trends. Lifestyle choices, particularly regular vegetable intake and physical exercise, show strong positive associations with BMI. In contrast, salt intake and gender have no significant impact. Diabetes and hypertension do not predict chronic kidney disease, reinforcing the importance of behavioural factors in managing health outcomes.
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