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Abstract: Background: Diabetes mellitus is a growing global health challenge strongly associated with obesity. While
both elevated fasting blood sugar (FBS) and increased Body Mass Index (BM1) are independently linked to type 2
diabetes mellitus, evidence regarding a direct relationship between BMI and FBS remains inconsistent. Urban elite
populations, characterized by affluence, sedentary lifestyles, and dietary transitions, may exhibit unique metabolic
patterns. This study assessed the relationship between BMI and FBS among an adult urban elite population in
Onitsha, Nigeria.

Methods: A cross-sectional study was conducted among 96 consenting Knights and Ladies of the Anglican
Communion, at Onitsha. Sociodemographic data, anthropometric measurements, blood pressure, and fasting blood
sugar were obtained using standardized procedures. BMI was calculated from measured height and weight, and
FBS was assessed using a Double G glucometer. Data were analyzed using SPSS version 27. Independent samples
t-tests compared mean values by gender, while Pearson’s correlation coefficient evaluated the relationship between
BMI and FBS. Statistical significance was set at p < 0.05.

Results: Participants had a mean age of 61.35 + 10.3 years; 54.2% were female. The mean BMI was 30.4 + 3.87
kg/mz2, indicating obesity, and the mean FBS was 114.2 + 29.71 mg/dl, reflecting impaired fasting glucose. Males had
significantly higher FBS than females (123.7 vs. 106.19 mg/dl, p =.003), while females had significantly higher BMI
(31.85 vs. 28.68 kg/m?, p <.001). Pearson’s correlation analysis showed no significant relationship between BMI and
FBS (r =-.095, p = .357).

Conclusion: Despite high levels of obesity and impaired fasting glucose in this urban elite population, BMI did not
correlate with fasting blood sugar. These findings suggest that BMI alone may not be a reliable predictor of
glycaemic status in older, socioeconomically advantaged adults. Measures of central obesity may offer better
predictive value and should be prioritized in future research.
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1. INTRODUCTION

Diabetes mellitus is a chronic metabolic disorder with increasing global prevalence, particularly linked to obesity.! Obesity,
measured by Body Mass Index (BMI), significantly heightens the risk of type 2 diabetes and is the most important
modifiable risk factor in the pathogenesis of type 2 diabetes.? The urban elite population is predisposed to having high body
mass index as a result of affluence, change in diet and sedentary life.® Much work has been done on relationship between
diabetes mellitus and BMI and a clear relationship exists but there is no clear relationship between BMI and blood sugar
level. This work aims at studying the relationship between BMI and fasting blood sugar level in an adult urban elite
population.

Page | 121
Research Publish Journals



http://www.researchpublish.com/journalss/IJHS
https://www.researchpublish.com/
https://www.researchpublish.com/
https://doi.org/10.5281/zenodo.20177523

International Journal of Healthcare Sciences 1SSN 2348-5728 (Online)
Vol. 14, Issue 1, pp: (121-127), Month: April 2026 - September 2026, Available at: www.researchpublish.com

2. REVIEW OF LITERATURE

The prevalence of Type 2 Diabetes Mellitus (DM) is rising in Nigeria.* It is a chronic non-communicable disease that cannot
be treated but managed.> Approximately 425 million people are living with DM ¢ worldwide. In sub-Sahara Africa,
including Nigeria, about 90% of type 2 diabetes is attributable to excess weight.” About 197 million people worldwide have
impaired glucose tolerance most commonly because of obesity and the associated metabolic syndrome.” Prevalence of DM
is rising because of factors that include obesity and physical inactivity.® Diabetes Mellitus has very strong positive
correlation with Blood Sugar. Fasting Blood Sugar (FBS) is diagnostic tool for DM. FBS > 126 mg/dl is diagnostic of DM.*
10 DM also has very strong positive relationship with Body Mass index (BMI).* Increase in the prevalence of type 2 diabetes
is closely linked to the upsurge in obesity.® It is thus established that DM has a positive relationship with blood sugar and
BMI.

There is a gap in knowledge as regards the relationship between blood sugar and BMI. Some researchers report no
significant relationship,1112131415 while others report significant relationship.’®* Some report significant relationship in
females only.Y’

Elites in urban residence belong to the high socioeconomic class.'® Obesity is known to be associated with high
socioeconomic class and Urban residence.® The aim of this work is to study the relationship between BMI and FBS in an
urban elite population.

3. METHODS
Study Design and Setting

This cross-sectional study was conducted in Onitsha, Anambra State, Nigeria—an urban commercial hub characterized by
a high concentration of business executives, professionals, and religious leaders. The study population comprised Knights
and Ladies of the Anglican Communion, who attended a retreat on 14 February 2026.

Study Population and Sampling

The nominal roll listed approximately 350 members. All individuals present at the retreat were invited to participate.
Inclusion required provision of written informed consent; those who declined were excluded. A total of 96 participants met
the inclusion criteria and were enrolled.

Data Collection Instruments and Procedures

Data were collected using an interviewer-administered questionnaire and standardized measurement protocols. Ten trained
research assistants obtained information on sociodemographic characteristics and self-reported medical history, including
hypertension and diabetes mellitus.

Anthropometric Measurements

e Height: Measured to the nearest 0.1 cm using a wall-mounted improvised stadiometer calibrated with a measuring tape.
Participants stood barefoot, heels together, back against the wall, and head in the Frankfurt plane.

o Weight: Measured to the nearest kilogram using a Hanson Emperors Bathroom Scale, zeroed before each use.
Participants wore light clothing and removed heavy accessories.

e BMI Calculation: BMI was computed as weight (kg) divided by height squared (m2).
Blood Pressure Measurement

Blood pressure was measured using a mercury sphygmomanometer. Three readings were taken at three-minute intervals
with participants seated and the arm supported at heart level. The average of the last two readings was recorded.
Hypertension was defined as systolic BP > 140 mmHg and/or diastolic BP > 90 mmHg,*° or a prior diagnosis of hypertension
under treatment.

Fasting Blood Sugar Measurement

Fasting blood sugar (FBS) was assessed using the Double G blood glucose meter. After cleaning the thumb with a spirit
swab, a lancet was used to obtain a capillary blood sample. The test strip was applied to the blood droplet, and the glucose
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value displayed after 5 seconds was recorded. FBS > 126 mg/dl was classified as diabetes mellitus.® 1° Participants with
known diabetes on treatment were also classified as diabetic regardless of measured FBS.

Data Management and Statistical Analysis

Data were analyzed using SPSS version 27. Descriptive statistics (means, standard deviations, frequencies, and percentages)
summarized participant characteristics. Independent samples t-tests compared mean FBS and BMI between males and
females. Chi-square tests assessed associations between categorical variables. Pearson’s correlation coefficient evaluated
the relationship between BMI and fasting blood sugar. Statistical significance was set at p < 0.05.

Ethical Considerations

Ethical approval was obtained from the Health Research Ethics Committee of Chukwuemeka Odumegwu Ojukwu
University Teaching Hospital, Awka (COOUTH/HERC/Vol.1l/FN:05/03). Written informed consent was obtained from all
participants, with assurances of confidentiality and anonymity.

4. RESULTS

Of the 96 subjects that met the inclusion criteria, 44 (45.8%) were males and 52 (54.2%) were females. Majority 82 (85.4%)
were married and 53 (55.2%) had tertiary education. The commonest symptom the participants complained of was blurred
vision 15 (15.6%) while the majority 51 (53.1%) did not complain of any symptom. Their mean age was 61.35 years + 10.3.
Males had a mean age of 63.43 years + 9.42 and females 59.62 years + 10.76. The distribution of the participants by marital
status, education, employment and symptoms is as shown in Table 1.

Table 1. Sociodemographic characteristics of participants

Characteristic Frequency (%)
Gender Male 44(45.8)
Femals 52{3.1)
Marital status Mamiad B2(B34)
Widor 15(13.5)
Widower 1.0}
Education Primary B(8.3)
Becondary 1B (18.8)
Tartizry 53(35.7)
Post eraduate 17{17.7)
Employment zelf-arnployed 3B{30.9)
Employed {Fablic sector) 16(16.7)
Employed {private sectar) 11{11.5)
Fetired 31(313)
Symptoms Hone 51{33.1)
expceasive thirst 1 (L0}
frequent urination G (6.3}
umisial tiredness B(8.3)
Ehured vision 15(15.8)
TUrnintentional weight loss ERERY |
Frequent urination and Unisnal tiredness 2 {2.1)
Exceszive thirst, frequant
TUrination, bhored vision 1 (L0}
Frequent urination, hlumed vision 4(4.2)
TUnozual tiredness, bhored vision 121}

The mean FBS was 114.2 mg/dl £ 29.71. Males had mean FBS of 123.7 + 39.75 and females 106.19 + 12.98, t = -2.997, p
=.003.
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The BMI of the participants was 30.4 + 3.87. Males had BMI of 28.68 + 2.92 while females had 31 85 +4.01,t=4.35, p<
.001. Correlation study on FBS and BMI shows r = -.095, p = .357. There is no correlation between FBS and BLI. See
Figure 1 below.
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Figure 1. Regression plot showing correlation between FBS and BMI

Table 2 below shows the exact correlation values

Table 2. Correlation between FBS and BMI.
Body Mass Index | Fasting Blood Sugar

Body Mass Index Pearson Correlation 1 -.095

Sig. (2-tailed) .357

N 96 96
Fasting Blood Sugar Pearson Correlation -.095 1

Sig. (2-tailed) .357

N 96 96

5. DISCUSSION

This study set out to examine the relationship between Body Mass Index (BMI) and fasting blood sugar (FBS) among an
urban elite adult population in Onitsha, Nigeria. Although diabetes mellitus is known to correlate strongly with both
hyperglycaemia and obesity,* 1% 20 the present study found no significant relationship between BMI and fasting blood sugar
(r =-.095, p = .357). This finding challenges the intuitive expectation that higher BMI should be associated with higher
fasting glucose levels, given the well-established role of obesity in the pathogenesis of type 2 diabetes mellitus. The absence
of correlation aligns with several previous studies that similarly reported no significant association between BMI and blood
glucose levels.'t 12 2122 However, other studies have demonstrated a positive correlation,?? 242526 and some have even
identified gender-specific associations.!” This inconsistency in the literature suggests that the relationship between BMI and
glycaemic status is more complex than previously assumed and may be influenced by additional metabolic, demographic,
or behavioural factors.

One plausible explanation for the lack of correlation in this study is the homogeneity of the sample. The participants were
predominantly older adults with a mean age of 61.35 years and were already characterized by both impaired fasting glucose
(mean FBS 114.2 mg/dl) and obesity (mean BMI 30.4 kg/m?). This clustering around high BMI and elevated glucose levels
reduces variability and may obscure potential associations. A broader sample including younger adults, normal-weight
individuals, and those with wider metabolic diversity might yield different results.
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Another important consideration is the limitation of BMI as a measure of adiposity. BMI does not distinguish between fat
and lean mass, nor does it capture fat distribution. Central obesity—measured by waist circumference or waist-to-hip ratio—
is increasingly recognized as a more accurate predictor of metabolic risk.?” Indeed, visceral fat is more metabolically active
and more strongly associated with insulin resistance than overall body mass.?® Studies have shown that even individuals
with normal BMI but high central adiposity may have elevated diabetes risk.?

The findings of this study therefore reinforce the growing consensus that BMI alone may be insufficient for predicting
glycaemic abnormalities, particularly in populations with high baseline obesity. The urban elite population studied here
may also have unique lifestyle patterns—such as high-calorie diets, sedentary occupations, and stress-related metabolic
changes—that influence blood glucose independently of BMI.

Finally, the gender differences observed—higher FBS in males and higher BMI in females—highlight the need for
gender-sensitive metabolic research. Although this study did not find gender-specific correlations, other studies have
reported such patterns, suggesting that hormonal, behavioural, or body-fat distribution differences may play a role.

In summary, this study contributes to the ongoing debate regarding the utility of BMI as a predictor of glycaemic status.
While obesity remains a major risk factor for type 2 diabetes, BMI may not reliably reflect the metabolic risk profile of all
individuals, particularly in older, urban, and socioeconomically advantaged populations. Future research incorporating
central obesity measures and more diverse samples is warranted to clarify these relationships.

6. CONCLUSION

This study examined the relationship between Body Mass Index (BMI) and fasting blood sugar (FBS) among an urban elite
adult population in Onitsha, Nigeria. Although both obesity and hyperglycaemia are well-established risk factors for type 2
diabetes mellitus, the findings of this study demonstrate no significant correlation between BMI and fasting blood sugar in
this population. The participants were predominantly older adults who were already obese and had impaired fasting glucose
levels, suggesting a metabolic profile in which BMI alone may no longer be a sensitive indicator of glycaemic variation.
These results align with several previous studies reporting no direct association between BMI and blood glucose,
highlighting the complexity of metabolic risk assessment and the limitations of BMI as a sole predictor of glycaemic status.
Overall, the findings underscore the need for more nuanced anthropometric and metabolic markers when evaluating diabetes
risk in urban, socioeconomically advantaged populations.

7. RECOMMENDATIONS
1. Use central obesity measures in future research:

Given the limitations of BMI, future studies should incorporate waist circumference, waist-to-hip ratio, or other measures
of visceral adiposity, which may better reflect metabolic risk and insulin resistance.

2. Expand the study population:

Including younger adults, normal-weight individuals, and participants from diverse socioeconomic backgrounds may
provide a broader distribution of BMI and FBS values, allowing clearer assessment of potential correlations.

3. Conduct longitudinal studies:

A prospective design would help determine whether changes in BMI or central obesity predict future changes in fasting
blood sugar or progression to diabetes.

4. Integrate lifestyle and metabolic variables:

Factors such as diet, physical activity, stress levels, lipid profile, and family history should be included to better understand
the multifactorial determinants of glycaemic status.

5. Promote targeted health interventions:
Given the high prevalence of obesity and impaired fasting glucose in this population, tailored health education, lifestyle

modification programs, and routine metabolic screening are recommended to prevent progression to overt diabetes.
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