


Original Research Article
Predictive Role of Anthropometric Parameters in Diagnosing Type 2 Diabetes Mellitus Among Young Adults in Rivers State, Nigeria.


ABSTRACT
[bookmark: _GoBack]Diabetes mellitus (DM) is a chronic metabolic disorder characterized by persistent hyperglycemia, posing a significant global public health challenge due to its association with increased morbidity and mortality. Early detection of risk factors is crucial in preventing disease onset and anthropometric parameters, such as body mass index (BMI), provide simple, non-invasive, and cost-effective tools for screening. This study evaluated the predictive role of anthropometric parameters, with a focus on BMI, in identifying young adults at risk of Type 2 diabetes mellitus (T2DM) in Rivers State, Nigeria. A cross-sectional survey was conducted among participants aged 18-45 years, drawn from rural (Etche), urban (Port Harcourt), and reference (diagnosed diabetics from the University of Port Harcourt Teaching Hospital) populations. The Finnish Diabetes Risk Score (FINDRISC) and American Diabetes Association Risk Tool (ADART) were used to assess each individual’s risk of developing T2DM. Results revealed a progressive increase in mean BMI from rural (22.4 ± 0.3 kg/m²) to urban (24.1 ± 0.3 kg/m²) and reference (26.3 ± 0.8 kg/m²) populations. The BMI obtained from this study showed a significant positive correlation with both FINDRISC (r = 0.420–0.560) and ADART (r = 0.410–0.490) scores across all groups, with the strongest association in the reference population. Overweight and obesity were more prevalent among urban dwellers and females, particularly in older age groups, suggesting lifestyle and gender-related risk disparities. These findings emphasize BMI’s utility as a preliminary screening tool for diabetes risk stratification in resource-limited settings, while highlighting the need to incorporate additional central obesity measures for improved predictive accuracy. Integrating anthropometric screening into routine health checks could enable timely interventions to reduce the burden of diabetes in young adult populations.
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1. INTRODUCTION
Diabetes mellitus (DM), commonly referred to as diabetes, is a chronic and potentially fatal metabolic disease marked by consistently high blood glucose levels, where either the pancreas is unable to produce enough insulin, or the body is unable to use the insulin that is produced efficiently, resulting in severe hyperglycemia and other metabolic dysfunctions (Ahmad et al., 2022). So far, studies reveal that around 415 million adults between the ages of 20 and 79 have diabetes worldwide. Estimates indicate a further increase by 200 million in 2040 (Ahmad et al., 2022). Furthermore, diabetes is known to cause morbidity and mortality, impacting people of all ages, genders, and geographical locations (Zheng et al., 2018). This poses a risk to public health since it raises the prevalence of ischaemic heart disease and stroke, two of the world's leading causes of death, according to Ong et al. (2023). However, a lack of physical activity, poor dietary habits, and urbanization all contribute to the rising prevalence of diabetes mellitus. As a result, a major focus of preventing the onset of diabetes mellitus greatly depends on early detection of risk factors and ongoing personal monitoring (Liu et al., 2024).

To solve this problem of early diagnosis, a number of indicators have been developed to predict diabetic risks and they include body mass index (BMI), hip circumference (HC), arm circumference (AC), thigh circumference (TC), waist circumference (WC), waist-height ratio (WHtR), and waist-hip ratio (WHR), all of which are known as anthropometric parameters (Chen et al., 2010; Liu et al., 2024). Compared to laboratory testing, anthropometric parameters are non-invasive, more accessible, less costly, and facilitate long-term monitoring, all of which increase participant participation. Hence, various studies have relied on proving the correlation between anthropometric parameters and diabetes mellitus (Chao et al., 2020). For example, an observational study on diabetic and non-diabetic individuals revealed the efficiency of body mass index (BMI) in the diagnosis of diabetes. Other cross-sectional studies reported a positive correlation between waist and hip circumference and a negative link with calf circumference (Rolland et al., 2003; Benítez Brito et al., 2016). However, there is limited evidence regarding the relationship between BMI and diabetic risk in a rural-urban population in Rivers State (Cookey et al., 2022). The aim of this study was to evaluate the influence of anthropometric parameters in predicting diabetes mellitus in a young adult population in Rivers State. The study involved using the anthropometric parameter; BMI to obtain quantitative estimates through descriptive analysis to identify high-risk individuals and conduct timely risk assessments using FINDRISC and ADART tools, to prevent the occurrence of DM and related diseases.	
2. 	MATERIALS AND METHODS					
2.1       Study area
The study was conducted within Rivers State, which is located in the Niger Delta region of Nigeria. The state itself spans a range of latitude 4°45'N and longitude 6°50'E. The state capital, Port Harcourt, is a major urban center and a focal point of economic activity within latitude 4°49'27"N and longitude 7°2'1"E. The research specifically included the University of Port Harcourt, an institution situated just outside the city proper. The campus's coordinates are latitude 4°54'26"N and 6°55'1"E. The study also covered the rural area of Etche village, which provides a contrasting environment to the urban settings. The coordinates for this location are latitude 4°59'27"N and 7°3'16"E.

2.2	Study population
The study used the validated Finnish Diabetic Risk Score (FINDRISC) and American Diabetes Risk Tools (ADART). Participants were considered for inclusion if they met the following criteria: (1) Resident location was within Rivers State (i.e. urban and rural residents) and (2) Young individuals within the age range of 18 - 45 years. Participants were excluded if they were: (1) Physically disabled (2) Pregnant (3) Drug addicts (4) Previously diagnosed with diabetes or had baseline diagnosis and (5) Not consensual to the requirements of the research.
2.3	Selection of sample population
The urban sample population included participants selected from Port Harcourt, Rivers State, Nigeria, characterized by the prevalence of white-collar workers, with majority of residents being young adults, earning middle to high incomes and highly educated with secondary or tertiary degrees. The rural sample population included participants from Etche, characterized by farming as the predominant occupation, low-income earners, with a greater part of the young adults having limited literacy and often involved in non-specialized manual labour. The reference sample population included participants who were already established diabetics drawn from the University of Port Harcourt Teaching Hospital, Choba, Rivers State.

2.4	Sample size
The sample size for the study was calculated based on the formula proposed by Vaughan and Morrow (1989):			
N = 	  PQ             										(𝐄/𝟏.𝟗𝟔)2						

Where: 
N = sample size
P = maximum expected prevalence rate of diabetes mellitus
Q = 100 – P; and 
E = margin of sample error tolerated in percentage (5% being the maximum accepted value).
Considering a 4.0% error margin and a diabetes prevalence rate of 8.6% in Rivers State, Nigeria (Cookey et al., 2022), a minimum sample size of 188 participants would have been recommended for the study. However, to sufficiently address issues stemming from inconsistencies and potential data loss in questionnaire completion, a minimum sample size of 200 was chosen for each location.
2.5	Informed Consent Form
The World Health Organization's Research Ethics Review Committee (WHO ERC) requirements were followed in the creation of the study's informed consent form and a written consent was gotten from participants prior to diabetes risk assessment.
2.6	Measurement of anthropometric parameters
· Body Mass Index (BMI)
Body Mass Index (BMI) is defined as the ratio of weight to height squared and is expressed in kg/m2 (Liu et al., 2024). The BMI was calculated using the participants’ weight and height measurements. To achieve this, weights and heights were taken with the participants wearing minimal clothing and without footwears. The weight of the participants was measured using a standard weighing balance in kilograms approximated to the nearest 0.1 kg. The height was measured with the participant in an upright standing position using a stadiometer and the values were approximated to 0.1 M. The BMI was calculated as thus; 
BMI = Weight (Kg)
           Height (m2) 


2.7	Assessment of Diabetes Risk
This study utilized the validated Finnish Diabetes Risk Score (FINDRISC) and the American Diabetes Association Risk Tool (ADART) assessment questionnaires. Each participant was gently guided and encouraged to honestly choose the option that best described them for every question in the questionnaire. To ensure their responses were valid, all questions needed to be completed and only those questionnaires with 100% completion were finally used for this study. Afterward, the answers from the FINDRISC and ADART tools were carefully scored to determine each person's level of risk for developing diabetes. The total FINDRISC and ADART scores were analysed according to the methods by Gabriel et al. (2021) and Mohd Fauzi et al. (2022) respectively.
2.8	Statistical Analysis
Statistical analyses were performed using Microsoft Excel 2013. Mean differences were assessed using ANOVA followed by Post-Hoc LSD test, with a significance threshold set at P ≤ 0.05. Gender-based comparisons were conducted using the t-test at the same significance level, while other comparisons were expressed in percentages. Correlation analysis was performed in Excel to determine the correlation coefficients. Baseline demographics were presented as mean and standard error of mean (SEM).

3.	RESULTS
3.1	Demographic data of the study population
Table 1 presents the demographic characteristics of participants across all study locations, categorized by age, height, and weight. The mean age of the rural population (30.2 ± 0.6 years) was significantly higher than that of the urban population (23.8 ± 0.3 years) at p ≤ 0.05. The urban population recorded significantly higher mean height and weight (168.2 ± 0.5 cm and 68.1 ± 0.8 kg) than the rural population (161.9 ± 0.6 cm and 58.8 ± 0.7 kg). The reference group had a significantly higher (P ≤ 0.05) mean age (40.7 ± 1.1 years) than both the rural and urban populations. However, no significant difference was observed between the height of the reference group (165.0 ± 1.3 cm) and the rural population, nor between the weight of the reference group (71.5 ± 2.3 kg) and the urban population.

Table 1: Demographic Data of the Study Population
	Parameters
	Rural
	Urban
	Reference

	Age (years)
	30.2±0.6ᵃ
	23.8±0.3ᵇ
	40.7±1.1ᶜ

	Height (m)
	161.9±0.6ᵃ
	168.2±0.5ᵇ
	165.0±1.3ᵃ

	Weight (kg)
	58.8±0.7ᵃ
	68.1±0.8ᵇ
	71.5±2.3ᵇ


Values are mean±SEM. Means within the same row, with same superscript letters are not significantly different at P ≤ 0.05

3.2	Body Mass Index (BMI) across study populations
Table 2 shows the comparison of the means of body mass index (BMI) across the study populations. The mean BMI was 22.4 ± 0.3 kg/m² in the rural population, 24.1 ± 0.3 kg/m² in the urban population, and 26.3 ± 0.8 kg/m² in the reference population. The rural group had a significantly lower (P≤ 0.05) BMI compared to the urban group (p ≤ 0.05), while the reference population recorded the highest BMI, which was significantly greater than both rural and urban groups (P ≤ 0.05).

Table 2:  BMI Across the Study Population
	Parameters
	Rural
	Urban
	Reference

	Body mass index (kg/m²)
	22.4±0.3ᵃ
	24.1±0.3ᵇ
	26.3±0.8ᶜ


Values are mean±SEM. Means within the same row, with same superscript letters are not significantly different at P≤0.05

3.3	Age and gender distribution (%) of BMI categories of the study population
Table 3 shows the percentage distribution of the study population by age, gender, and body mass index (BMI) categories across rural, urban, and reference populations. Among the rural participants, normal weight was the most common BMI category across all age groups, whereas overweight and obesity were more prevalent in the urban and reference populations, particularly in participants aged 35-45 years. The reference population demonstrated the highest concentration of overweight and obese individuals, predominantly among females aged 40-45 years.


Table 3: Age and gender Distribution (%) of Body Mass Index categories of the study population
	Age Range
(Years)
	Category
	Rural
	Urban
	Reference

	
	
	Male
	Female
	Total
	Male
	Female
	Total
	Male
	Female
	Total

	15-20
	Underweight
	2.9
	1.7
	4.6
	1.0
	1.3
	2.2
	0.0
	0.0
	0.0

	
	Normal weight
	7.6
	5.0
	12.6
	4.8
	5.1
	9.9
	0.0
	0.0
	0.0

	
	Overweight
	0.4
	1.3
	1.7
	0.3
	1.9
	2.2
	0.0
	0.0
	0.0

	
	Obese
	0.0
	0.0
	0.0
	0.3
	0.6
	1.0
	0.0
	0.0
	0.0

	
	Total
	10.9
	8.0
	18.9
	6.4
	9.0
	15.4
	0.0
	0.0
	0.0

	20-25
	Underweight
	0.8
	0.8
	1.7
	1.0
	3.8
	4.8
	0.0
	0.0
	0.0

	
	Normal weight
	5.5
	5.0
	10.5
	17.3
	16.0
	33.3
	0.0
	0.0
	0.0

	
	Overweight
	0.8
	2.1
	2.9
	8.7
	10.9
	19.6
	0.0
	0.0
	0.0

	
	Obese
	0.4
	0.0
	0.4
	1.3
	6.1
	7.4
	0.0
	2.9
	2.9

	
	Total
	7.6
	8.0
	15.5
	28.2
	36.9
	65.1
	0.0
	2.9
	2.9

	25-30
	Underweight
	0.0
	0.0
	0.0
	0.3
	0.3
	0.6
	0.0
	0.0
	0.0

	
	Normal weight
	8.8
	3.8
	12.6
	2.9
	2.6
	5.4
	2.9
	0.0
	2.9

	
	Overweight
	1.7
	0.8
	2.5
	1.9
	2.6
	4.5
	0.0
	0.0
	0.0

	
	Obese
	0.0
	0.4
	0.4
	0.3
	0.3
	0.6
	0.0
	2.9
	2.9

	
	Total
	10.5
	5.0
	15.5
	5.4
	5.8
	11.2
	2.9
	2.9
	5.9

	30-35
	Underweight
	0.0
	0.4
	0.4
	0.3
	0.3
	0.6
	0.0
	2.9
	2.9

	
	Normal weight
	4.2
	8.4
	12.6
	1.9
	0.6
	2.6
	0.0
	2.9
	2.9

	
	Overweight
	0.8
	1.3
	2.1
	0.3
	0.3
	0.6
	0.0
	2.9
	2.9

	
	Obese
	0.4
	0.4
	0.8
	0.3
	0.0
	0.3
	0.0
	0.0
	0.0

	
	Total
	5.5
	10.5
	16.0
	2.9
	1.3
	4.2
	0.0
	8.8
	8.8

	35-40
	Underweight
	0.8
	0.8
	1.7
	0.3
	0.0
	0.3
	0.0
	0.0
	0.0

	
	Normal weight
	8.8
	7.6
	16.4
	0.0
	0.3
	0.3
	2.9
	2.9
	5.9

	
	Overweight
	2.1
	3.4
	5.5
	0.6
	0.0
	0.6
	0.0
	2.9
	2.9

	
	Obese
	0.4
	2.1
	2.5
	0.3
	0.0
	0.3
	0.0
	5.9
	5.9

	
	Total
	12.2
	13.9
	26.1
	1.3
	0.3
	1.6
	2.9
	11.8
	14.7

	40-45
	Underweight
	0.0
	0.8
	0.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	Normal weight
	2.1
	4.2
	6.3
	1.3
	0.0
	1.3
	17.6
	17.6
	35.3

	
	Overweight
	0.0
	0.4
	0.4
	1.3
	0.0
	1.3
	2.9
	20.6
	23.5

	
	Obese
	0.0
	0.4
	0.4
	0.0
	0.0
	0.0
	2.9
	5.9
	8.8

	
	Total
	2.1
	5.9
	8.0
	2.6
	0.0
	2.6
	23.5
	44.1
	67.6

	Grand total
	48.7
	51.3
	100.0
	46.8
	53.2
	100.0
	29.4
	70.6
	100.0




3.4	Correlation (r) of the Body Mass Index with Diabetic Risk Scores
Table 4 shows the correlation coefficients (r) between body mass index (BMI) and the diabetes risk scores (FINDRISC and ADART) across the study populations. For FINDRISC, the correlation with BMI was 0.420 in the rural group, 0.500 in the urban group, and 0.560 in the reference population. For ADART, the correlation with BMI was 0.410 in the rural group, 0.490 in the urban group, and 0.490 in the reference group. Across all populations, BMI showed a positive correlation with both diabetes risk scores, with the strongest association observed in the reference group for FINDRISC.

Table 4: Correlation (r) of the Body Mass Index with Diabetic Risk Scores
	Parameters
	Rural
	Urban
	Reference

	FINDRISC
	0.420
	0.500
	0.560

	ADART
	0.410
	0.490
	0.490


(r (1) = P < 0.05

3.5	Anthropometric data of the study populations
Table 5 presents the descriptive statistics of the anthropometric data for the rural, urban, and reference study populations. The mean body mass index (BMI) increased progressively from the rural (22.4 kg/m²) to urban (24.1 kg/m²) and reference (26.3 kg/m²) populations, with the reference group showing the highest BMI values. The median and mode values for BMI closely mirrored the mean values, indicating a relatively symmetrical distribution. The 95% confidence intervals suggest that the BMI values for rural (21.9-22.9 kg/m²) and urban (23.6-24.6 kg/m²) populations were tightly clustered, whereas the reference group showed a slightly wider variability (24.7-27.9 kg/m²). Percentile analysis revealed that 50% of rural participants had BMI values between 19.7 and 24.4 kg/m², while 90% were below 28.9 kg/m².


Table 5: Descriptive Statistics of the Anthropometric Data of the Study Populations
	Parameters
	                 Body Mass Index (kg/m²)

	
	

	
	Rural
	Urban
	REF

	Mean
	22.4
	24.1
	26.3

	Standard deviation
	3.9
	4.8
	4.8

	Standard error of mean
	0.3
	0.3
	0.8

	Minimum
	15.1
	11.2
	16.5

	Maximum
	38.4
	45.1
	36.8

	Median
	22.1
	23.4
	25.4

	Mode
	22.1
	22.9
	24.8

	95% Confidence Interval

	Lower bound
	      21.9
	23.6
	24.7

	Upper bound
	      22.9
	24.6
	27.9

	Percentiles
	
	

	25th
	      19.7
	20.7
	22.9

	50th
	      22.1
	23.4
	25.4

	75th
	      24.4
	26.8
	29.6

	5th
	      17.6
	17.9
	20.5

	95th
	      28.9
	32.0
	36.3


REF=Reference


4.	DISCUSSION
This study investigated the relationship between anthropometric parameters and the risk of developing diabetes mellitus in a young adult population in Rivers State, Nigeria. The demographic data reveal significant differences in age, height, and weight among the rural, urban, and reference populations, as shown in Table 1. The rural population had a higher mean age (30.2 ± 0.6 years) than the urban population (23.8 ± 0.3 years), while the reference group was significantly older than both (40.7 ± 1.1 years). Height and weight were highest in the urban population (168.2 ± 0.5 cm and 68.1 ± 0.8 kg), reflecting lifestyle factors such as better nutrition but also greater sedentary activity. The rural group was shorter and lighter, likely due to physically demanding agricultural work and lower caloric intake. The reference group’s weight (71.5 ± 2.3 kg) matched urban levels despite slightly shorter height, suggesting a higher proportion of body fat; a factor that may have contributed to their diabetes diagnosis. These demographic patterns highlight how age and baseline body measurements can influence diabetes risk.
The significant differences in anthropometric data between the rural, urban, and reference populations highlight the environmental and lifestyle factors that influence diabetes risk. As shown in Table 2, the urban population, characterized by white-collar occupations and higher incomes, had a significantly higher mean BMI (24.1±0.3 kg/m2) and a greater prevalence of overweight and obesity compared to the rural population (22.4±0.3 kg/m2). This is likely due to the more sedentary lifestyle prevalent in urban settings, contrasting with the physically demanding, manual labor-intensive occupations common in rural areas (Ahmad et al., 2022). In contrast, the rural population, primarily engaged in manual labor, had lower mean BMI and a higher prevalence of normal weight. This indicates that while genetic predisposition plays a role, environmental factors and lifestyle choices are critical determinants of diabetes risk. The reference group, composed of older individuals with established diagnosis of diabetes, exhibited the highest mean BMI (26.3±0.8 kg/m2) and risk scores. This group's data acts as a crucial benchmark, illustrating how increased age and potentially pre-existing health conditions (as suggested by a significantly older mean age of 40.7±1.1 years) carries a greater risk burden of diabetes risk and further solidifies the link between anthropometric measures and disease progression.
The findings in Table 3 revealed a significant gender-based difference in BMI distribution across the study locations. In the urban population, females exhibited a higher prevalence of overweight and obesity compared to males, particularly in the 20-25 age range (10.9% of females were overweight versus 8.7% of males; 6.1% of females were obese versus 1.3% of males). This pattern was more significant in the older reference population, where females aged 40-45 years had a higher percentage of overweight (20.6%) and obesity (5.9%) than the males (2.9% and 2.9% respectively). Conversely, in the rural population, a higher proportion of males were of normal weight across various age groups. These findings suggest that urban and older females are at a particularly elevated risk of diabetes due to higher rates of overweight and obesity, a trend consistent with other studies that have observed a greater propensity for central obesity in women with increasing age. This result is consistent with the study by Cookey et al. (2022).
Anthropometric parameters are simple, non-invasive and cost-effective tools for assessing body fat distribution and overall adiposity. The results show a positive correlation between BMI and both the FINDRISC and ADART diabetes risk scores across all study populations (Table 4). This suggests that BMI can serve as a valuable marker for identifying individuals at high risk for type 2 diabetes. The correlation coefficients for BMI and FINDRISC were 0.420 (rural), 0.500 (urban), and 0.560 (reference), with a similar pattern for ADART (0.410, 0.490, and 0.490 respectively). The stronger correlation in the reference group, which also had the highest mean BMI, underscores the direct relationship between increased body weight and elevated diabetes risk. This agrees with the study by Liu et al. (2024) which highlights the utility of simple anthropometric measurements in predicting insulin resistance (IR) and type 2 diabetes (T2DM). For instance, a small observational study on obese adolescents showed that both BMI and Waist Circumference (WC) are important predictors of IR, with WC potentially offering better predictive power (Liu et al., 2024). While this study focused on a broader age range and utilized diabetes risk scores, the consistent positive correlation observed between BMI and both FINDRISC and ADART scores across all populations supports the notion that a measure of overall adiposity is a strong indicator of metabolic risk (Tsai et al., 2023).
However, a key limitation of BMI is its inability to differentiate between different types of fat and their distribution. It is a measure of overall obesity but fails to distinguish between metabolically benign subcutaneous fat and the more harmful visceral fat, which is strongly associated with central obesity (Ashwell et al., 2012). This is critical, as evidence suggests that normal-weight individuals with central obesity have an increased risk of diabetes, a finding that BMI alone would miss (Ashwell et al., 2012). This study shows a positive correlation between BMI and diabetes risk, supports the use of BMI as a general screening tool but also highlights the need for more specific anthropometric measures like Waist-to-Hip Ratio (WHR) and Waist-to-Height Ratio (WHtR) to provide a more nuanced understanding of risk.
The descriptive statistics presented in Table 5 provide a deeper understanding of the BMI distribution across the rural, urban, and reference populations. The mean BMI followed the same progressive pattern observed in earlier analyses, increasing from 22.4 kg/m² in the rural group to 24.1 kg/m² in the urban group and peaking at 26.3 kg/m² in the reference group. Standard deviation values (3.9 for rural, 4.8 for both urban and reference) indicate greater variability in BMI among urban and reference participants compared to the rural group, suggesting a wider spread of body weight status in more urbanized and clinical populations. The standard error of mean (SEM) was smallest for rural and urban groups (0.3) and highest for the reference group (0.8), reflecting the greater heterogeneity in the latter. The minimum and maximum BMI values reveal that while the rural group had the lowest recorded BMI (15.1 kg/m²), the urban group included the most extreme obesity case (45.1 kg/m²). The reference group’s minimum (16.5 kg/m²) and maximum (36.8 kg/m²) fall between the rural and urban extremes, indicating that most diagnosed diabetics in this sample were overweight or moderately obese rather than extremely obese. 
Median and mode values closely match the mean values in each group, implying relatively symmetrical distributions without significant skewness. The 95% confidence intervals further support these findings, showing tightly clustered BMI values in rural participants (21.9–22.9 kg/m²), slightly broader ranges in urban participants (23.6–24.6 kg/m²), and the widest range in the reference group (24.7–27.9 kg/m²). Percentile analysis highlights differences in body composition distribution. Rural participants in the 75th percentile had a BMI of 24.4 kg/m², still within the normal weight range, whereas urban participants at the same percentile had a BMI of 26.8 kg/m² (overweight), and reference participants reached 29.6 kg/m² (borderline obesity). The 95th percentile values: 28.9 kg/m² for rural, 32.0 kg/m² for urban, and 36.3 kg/m² for reference show a substantial proportion of individuals in the higher BMI brackets, particularly among the urban and reference groups. Therefore, these descriptive statistics emphasize earlier findings that BMI levels and variability increase with urbanization and clinical diagnosis, underlining the need for targeted obesity and diabetes prevention interventions, especially in urban and high-risk groups. 
The results of this study have significant public health and clinical value. With the rising global prevalence of type 2 diabetes, there is an urgent need for simple, cost-effective tools for early diagnosis and risk stratification (Chao et al., 2020). The positive correlation between anthropometric parameters and diabetes risk scores supports their use in early diagnosis and population-wide screening programs. The results indicate that a simple measurement of BMI can help healthcare professionals identify individuals who should be prioritized for further diagnostic testing, such as fasting blood glucose or HbA1c tests. The finding that the reference population had the highest proportion of overweight and obese individuals, particularly among older females, further highlights the need for targeted screening efforts in at-risk demographic groups (Gobato et al., 2014). This approach is particularly valuable in resource-limited settings where comprehensive diagnostic testing may not be readily available.
5.	CONCLUSION
The study revealed a significant positive correlation between anthropometric parameters, specifically Body Mass Index, and diabetes risk as assessed by the FINDRISC and ADART tools. Our findings suggest that these simple, non-invasive measurements can be effectively utilized for the early diagnosis and screening of diabetes mellitus in young adult populations. The progressive increase in BMI from rural to urban and reference populations, paralleling the increase in diabetes risk scores, emphasizes the critical role of obesity and lifestyle factors in the etiology of diabetes. Therefore, incorporating anthropometric measurements into routine health assessments can serve as an effective first-line screening strategy to identify high-risk individuals, enabling timely intervention and management to prevent the onset of diabetes.
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