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Abstract 

Background:Obesity is a major public health issue which has been established to be a significant risk factor for 

several metabolic disorders such as impaired glucose tolerance, dyslipidaemia, and atherosclerosis. This study 

aimed to evaluate and compare the serum lipid profiles and glycatedhaemoglobin of obese and non-obese adults 

in Calabar, Nigeria.  

Methodology:This was a prospective comparative study that involved quantifying serum lipid profile and 

glycated hemoglobin (HB1Ac) in seventy (70) obese subjects and thirty (30) non-obese control subjects.  

Results:The mean HB1Ac, Total Cholesterol (TC), Low Density Lipoprotein (LDL) and Tryglyceride (TG) for 

obese subjects were 6.13±2.76%, 4.92±1.23mmol/L, 3.18±1.21mmol/L, 1.21±0.40mmol/L, 

128.14±12.65mmHg and 88.56±11.87mmHg respectively. These  values were significantly higher than those of 

the non-obese control subjects whose mean values for HB1Ac, TC, LDL and TG were 5.34±1.15%, 3.08 ± 

0.63mmol/L, 1.74 ± 0.54mmol/L, 0.67±0.33mmol/L (p<0.05) respectively. The mean High Density Lipoprotein 

(HDL) value for obese subjects was 1.35 ±0.28mmol/L, this is significantly lower than that of the non-obese 

control subjects with a mean HDL of 1.77± 0.41mmol/L (P<0.05). No significant difference was found on Very 

Low Density Lipoprotein (VLDL) between the two groups (P>0.05). A positive correlation between BMI, 

HB1Ac, TC, LDL was observed in obese subjects (r=0.341, 0.287, 0.393, P<0.05), while a negative correlation 

was observed between BMI and HDL (r= -0.147, P<0.05), WHR and HDL (r= -0.289, P<0.05).  

Conclusion:Findings from this study show that obese individuals have higher risk to develop cardiovascular 

related disorders and type II diabetes mellitus if appropriate interventions are not considered. 

Keywords: Obese, Glycated hemoglobin, Lipid profile, cardiovascular disorder, Type-II Diabetes mellitus, 

Calabar 

1.Introduction 

Obesity as defined by World Health 

Organization is a condition in which there is 

excessive fat accumulation in the body, to the extent 

that the health and wellbeing of the individual is 

adversely affected[1]. Non-communicable diseases 

(such as obesity) have overtaken communicable 

diseases as the leading causes of morbidity and 

mortality in Nigeria[2][3]. Obesity is the second 

leading cause of preventable death after smoking 

worldwide with increasing prevalence in adults and 

children, it has been considered as one of the serious 

public health problems of the 21
st
 century[4].  

The prevalence of obesity is rising globally, 

in 2008, about 1.5 billion adults, 20 years and older 
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were overweight, of this 1.5 billion overweight 

adults, over 200 million men and nearly 300 million 

women were obese[5]. In overall, more than one 

tenth of the world’s population are obese and nearly 4 

million children under the age of five were 

overweight in 2010[6]. 

According to the 2010 WHO survey data on 

Nigeria, the prevalence of overweight was 26% and 

37% in men and women respectively, while the 

prevalence of obesity was 3% and 8.1% in men and 

women respectively [7]. Data from the WHO Global 

InfoBase, based on individuals aged 30 years and 

above, shows that the prevalence of overweight and 

obesity together increased by 23% in men and 18% in 

women, while the prevalence of obesity alone 

increased by 47% in men and 39% in women, 

between 2002 and 2010, in Nigeria[7]. 

The fundamental cause of obesity and 

overweight is energy imbalance between calories 

consumed and calories expended[8]. More so, genetic 

factors, environmental factors, diet, medication, 

psychological factors, life style preferences and 

sociocultural practice seems to play a major role in 

the rising prevalence of obesity worldwide[9].  

Obesity poses a major risk to serious diet-

related non-communicable diseases including 

diabetes mellitus, cardiovascular diseases, 

hypertension, dyslipidaemia, stroke, gall bladder 

disease, osteoarthritis, sleep apnea and certain forms 

of cancer such as ovary, breast and colon 

cancer[5][10]. Combination of energy restriction, 

exercise, behavioral modifications, drugs and 

occasionally surgery should help in the management 

of obesity-related problems[10] however, for any 

significant progress to be made in the prevention of 

obesity, a public health approach is urgently 

needed[11]. 

Obesity is the leading determinant of 

dyslipidaemia (abnormal lipid concentrations) and 

diabetes mellitus[12]. Dyslipidaemia is a major risk 

factor associated with coronary heart disease, as 

elevated levels of triglycerides, total cholesterol, low 

density lipoprotein cholesterol (LDL-C) and low 

levels of high density lipoprotein cholesterol (HDL-

C) are documented risk factors for 

atherosclerosis[13]. Medical technology has 

developed lipid profile testing to determine a 

person’s risk of coronary heart disease. The tests 

make up the lipid panel test and include; finding out 

the total cholesterol, HDL cholesterol, LDL 

cholesterol, triglycerides and VDL cholesterol[14].  

Body mass index (BMI) is used to classify 

overweight and obesity and it is defined as a person’s 

weight in kilograms divided by the square of his/her 

height in meters (kg/m
2
)[15]. Based on WHO 

classification, a BMI of less than 18.5 kg/m
2
 is 

classified as underweight, a BMI of 18.5-24.9 kg/m
2
 

is classified as normal weight, a BMI of 25.0-29.9 

kg/m
2
 is classified as overweight, a BMI of 30.0-34.9 

kg/m
2
 is classified as class I obesity, BMI of 35.0-

39.9 kg/m
2
 is classified as class II obesity and BMI of 

greater or equal to 40.0 kg/m
2
 is classified as class III 

obesity.  

Glycated hemoglobin is the term used to 

describe the formation of a hemoglobin compound 

produced when glucose (a reducing sugar) reacts with 

the amino group of hemoglobin (a protein)[16]. The 

glucose molecule attaches non-enzymatically to the 

hemoglobin to form a ketoamine. The rate of 

formation is directly proportional to the plasma 

glucose concentrations. Because the average red 

blood cell lives approximately 120days, the glycated 

hemoglobin level at any time reflects the average 

blood glucose level over the previous 2 to 3 months 

[14][16]. Therefore, measuring the glycated 

hemoglobin provides the clinician with a time-

average picture of the patient’s blood glucose 

concentration over the past 3 months[16].  

Fasting plasma glucose (FPG) and the oral 

glucose tolerance test (OGTT) are considered to be 

appropriate tests for diagnosing pre-diabetes and/or 

diabetes while OGTT is also considered an 

appropriate test for assessing diabetes risk in patients 

with impaired fasting glucose (IFG)[17]. As an 

alternative to these methods, an International Expert 

Committee, including representatives of the 

American Diabetes Association (ADA), the 

International Diabetes Federation (IDF), and the 

European Association for the Study of Diabetes 

(EASD), recently recommended evaluating 

glycosylated hemoglobin (HbA1c) with a cut-off 

point of ≥6.5% to diagnose diabetes[18]. (The HbA1c 

of young, lean and healthy subjects is approximately 

5.0%[17][18]. This strategy was endorsed and 

adopted by the ADA in 2010[17][18]. 

Epidemiological evidence suggests that 

elevated HbA1c is associated with cardiovascular and 

ischemic heart disease risk[19]. Both obesity and 

physical inactivity are considered to play important 

roles in the prevention and treatment of diabetes, with 

the ADA[20] recommending that people with HbA1c 

of 5.7-6.4% undergo moderate weight loss (7% of 

initial body mass), as well as increasing physical 

activity to at least 150 min/week of moderate activity. 

This present study aimed to determine fasting lipid 

profile and glycated hemoglobin in obese subjects 

and control subjects, to determine fasting serum lipid 

profile, glycated hemoglobin, in the various classes 
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of obesity based on body mass index (BMI) and to 

determine if there is a relationship between BMI, 

waist circumference, waist-hip ratio, lipid profile and 

glycated hemoglobin in obese and non-obese 

subjects. 

 

2. Materials and methods 

2.1 Selection of subjects 

 A total number of 70 obese subject (BMI 

≥ 30kg/m
2
) of which consisted of 30 males and 40 

females within the age range of 20-45 years were 

used as the test group and 30 apparently healthy non-

obese subjects (BMI 18.5-24.9kg/m
2
) of which 

consisted of 10 males and 20 females were used as 

control group and were within the same age range as 

the test group. 

 A structured questionnaire was used to 

which get data on each individual details of his/her 

health, family health history, age, sex, occupation, 

physical activity, eating habit and whether or not on 

medication that may affect tests results. Subjects 

reported in the morning after an approximate of 12-

hours overnight fast.  

2.2 Ethics statement   

 This  study  was  conducted  in  

accordance  with  the Declaration of Helsinki, and the 

protocol was approved by the  human research ethical 

committees  of  University of Calabar Teaching 

Hospital   All  the subjects gave their written 

informed consent for inclusion before they  

participated  in  the  study.  All data were analyzed 

anonymously throughout the study. 

2.3 Exclusion criteria 

 Participants with impaired glucose 

tolerance (or diabetes) and those with known high 

blood pressure were excluded. 

2.4 Anthropometric measurements 

 Anthropometric measurements included 

height, weight, waist circumference and hip 

circumference. Weight and height were measured 

with the subjects wearing light clothing’s and without 

shoes. Weight was measured to the nearest kg using a 

balanced scale, height was measured to the nearest 

meters using a wall-mounted ruler, with the subjects 

bare foot, standing with feet together and with head, 

shoulder, buttocks and heels touching the wall. Waist 

and hip circumference were measured to the nearest 

0.1cm using a flexible but in elastic measuring tape, 

while the subjects were standing relaxed waist 

circumference was taken midway between the costal 

margin and the iliac crest in the mid-auxiliary line 

around the gluteal region. 

 Body mass index was calculated for each 

subject as the ratio of body weight (in kg) and 

squared height (in meters), BMI (kg/m
2
) was used as 

the index of total (general) obesity. Waist-to-hip ratio 

(WHR) was calculated by dividing the measurement 

of the waist (cm) by that of the hip (cm) and was 

used together with the waist circumference as the 

index of central obesity.  

 The following definitions were used: 

overweight – a body mass index of ≥ 25kg/m
2
; obese 

– a BMI of ≥ 30kg/m
2
; central obesity – a waist 

circumference ≥ 88cm in women or ≥ 102cm in men 

or waist-to-hip ratio ≥ 0.90cm in women or ≥1.0 in 

men; normal weight – a body mass index of 18.5-

24.9kg/m
2
.  

2.4 Sample collection 

 Five milliliters (5ml) of blood was drawn 

from the antecubital vein. Three milliliters (3ml) was 

dispensed into plain bottles, capped and allowed to 

clot at room temperature. The bottle was labeled with 

subject’s name, number and date. After 30 minutes, 

the serum was separated from the red cell by 

centrifuging at 5, 000 revolutions per minute for 5 

minutes, serum was separated and stored at about 4
o
C 

until the day of analysis. 

 The remaining 2ml of blood was 

dispensed into a dipotassium ethylene diamine tetra-

acetic (EDTA) bottle for glycated hemoglobin 

estimation. The samples were processed within 24 

hours of collection. 

2.5 Analytical Methods 

 Total cholesterol (TC) was determined 

using a Trider-based (CHOD-PAP) colorimetric end-

point assay (CH 3810, Randox Laboratories Ltd, 

UK). High-density lipoprotein cholesterol (HDL-C) 

was determined using a direct two-point kinetic assay 

kit (CH 2652, Randox Laboratories Ltd, UK). 

Triglycerides (TG) were determined using a Trinder-

based (GPO-PAP) colorimetric end point assay (TR 

3823, Randox Laboratories Ltd, UK) while kits for 

the quantitative determination of glycated 

hemoglobin were from Pointe scientific Inc. Serum  

LDL-C  was calculated  according  to  the  

Friedewald  formula:  LDL = TC - HDL - TG/5.0 

(mg/dL). All analyses were conducted in accordance 

with the manufacturers’ instructions.  More so, 

methods were controlled and validated using control 

reagents from kits manufacturers.  

2.6 Statistical analysis 

 Data are presented as mean values with 

standard deviations and statistical significance was 

set at the p ≤ 0.05 level. Comparisons between obese 

and non-obese were performed with a factorial 

ANOVA, adjusted by BMI on HbA1c and lipid 

profiles. Comparisons between obese and non-obese 

participants, with the three categories of cut-off 
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points of obesity were conducted with factorial 

ANOVA.  

 Associations between HbA1c and fasting 

lipid profiles were calculated with bivariate 

correlation, and with partial correlation adjusted. 

Data analysis was performed using SPSS v19.0 

(SPSS inc, Chicago, IL, USA). 

 

3. Results 

 Anthropometric parameters, fasting serum 

lipid profile and glycated hemoglobin were 

determined in 70 obese subjects (BMI 30.0 kg/M
2
 

and above) and 30 non obese control subject (BMI 

18.5 – 24.9kg/m
2
). 

 Table 1 shows the mean age, 

anthropometric parameter, glycated hemoglobin, 

lipid profile and blood pressure in obese subjects and 

control subjects. The result revealed that the mean 

value of BMI, waist C, Hip C, W-H ratio, HB1Ac, T-

C, LDL, TG, SBP and DBP were significantly higher 

in obese subjects when compared to the control 

subjects (P<0.05). Control subject showed a 

significant higher mean HDL when compared to the 

obese subjects (P<0.05). No Significant difference 

was observed in mean VLDL between the two group 

(P>0.05). 

 Obese subjects were further divided into 

three (3) classes using BMI, class I when BMI is 

between 30-34.9kg/m
2
, class II when BMI is between 

35-39.9kg/m
2
 and above. There different 

anthropometric parameters, lipid profile, glycated 

hemoglobin and blood pressure were compared 

alongside that of the control group using one way 

ANOVA. These comparisons are shown in table 2. 

Results from table showed that a significant different 

exists between the four group for BMI, WC, Hip C, 

WHR, HB1Ac, TC, LDL, HDL, TG, SBP, DBP 

(P<0.05). No significant difference was seen for 

VLDL between these four groups (P>0.05). Control 

group had significantly higher HDL than those of the 

three (3) obese classes (P<0.05). 

 Table 3 shows the comparison of 

anthropometric parameters, glycated hemoglobin, 

lipid profile and blood pressure in obese class I and 

control group. BMI, WC, Hip C, WHR, HB1Ac, TC, 

LDL, TG, SBP, DBP were significantly higher in 

obese class I group when compared with that of the 

control group (P<0.05). Control group had 

significantly higher HDL than the obese class I group 

(P<0.05). 

 Table 4 shows the comparison of 

anthropometric parameters, glycated hemoglobin, 

lipid profile and blood pressure in obese class I and 

obese class II groups. BMI, WC, Hip C, WHR, TC, 

LDL, SBP showed a significant higher difference in 

obese class II group when compared to class I group 

(P<0.05). HDL was significantly higher in obese 

class I than in obese class II group (P<0.05). No 

significant difference exist in WHR, glycated Hb, TG 

and DBP between these two groups (P>0.05). 

 Table 5 shows the comparison of 

anthropometric parameters, glycated hemoglobin, 

lipid profile and blood pressure in obese class I and 

obese class III groups. Obese class III group showed 

significantly higher BMI, WC, HC, WHR, glycated 

Hb, T-C, LDL, TG, SBP,DBP when compared to 

obese class I group (P<0.05). Obese class I group 

showed significantly higher difference in HDL than 

obese class III group (P<0.05). 

 Table 6 shows the comparison of 

anthropometric parameters, glycated hemoglobin, 

lipid profile and blood pressure in obese class II and 

control group. BMI, WC, HC, TC, LDL, glycated 

Hb, TC, SBP, DBP showed a significant higher 

difference in obese class II group when compared to 

control group (P<0.05). HDL was significantly 

higher in control group when compared to the obese 

class II group (P<0.05). 

 Table 7 shows the comparison of 

anthropometric parameters, glycated hemoglobin, 

lipid profile and blood pressure in obese class II and 

obese class III groups. No significant difference 

exists in WC, WHR, HB1Ac, TC, LDL, TG, SBP, 

DBP between the two groups (P>0.05). There was a 

significant difference in BMI, HC between the two 

groups (P<0.05). 

 Table 8 shows the comparison of 

anthropometric parameters, glycated hemoglobin, 

lipid profile and blood pressure in obese class III and 

control groups. BMI, WC, HC, TC, LDL, HB1AcTG, 

SBP, DBP showed a significant higher difference in 

obese class III group when compared to the control 

group (P<0.05). HDL was significantly higher in 

control group when compared to the obese class III 

group (P<0.05). 

 Correlation analysis was carried out for 

anthropometric parameters, glycated hemoglobin and 

lipid profile in obese subjects. BMI correlated 

positively with TC, LDL, HB1Ac. In these obese 

subjects (r = 0.341, 0.287, 0.393, P<0.05). There was 

a significant negative correlation between BMI and 

HDL (r = -0.147, P<0.05). Also a significant negative 

correlation was observed between WHR and HDL (r 

= 0.289, P<0.05) (fig. 1 -5).  
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Table 1: Comparison of anthropometric parameters, glycated hemoglobin, lipid profile and blood 

pressure in obese subjects and control group 

Parameters 

Obese 

n = 70 

Mean ± SD 

Control 

n =30 

Mean ± SD 

Calculated 

t – value 

Critical 

t – value 
p - value Remark 

Age (yrs) 34.53 ± 9.36 33.47 ± 3.82 0.55 1.98 >0.05 NS 

Height (m) 1.62 ± 0.74 1.68 ± 0.12 3.06 1.98 <0.05 S 

Weight (kg) 94.27 ± 15.3l1 64.73 ± 8.94 9.86 1.98 <0.05 S 

BMI (kg/M
2
) 35.69 ± 4.95 22.34 ± 0.94 14.60 1.98 <0.05 S 

Waist c (cm) 106.90 ± 13.52 75.10 ± 4.37 12.57 1.98 <0.05 S 

Hip c (cm) 120.09 ± 9.93 90.17 ± 4.03 15.91 1.98 <0.05 S 

W-H ratio 0.87 ± 0.072 0.79 ± 0.042 5.21 1.98 <0.05 S 

HB1Ac(%) 8.13 ± 2.76 5.34 ± 1.15 5.34 1.98 <0.05 S 

T-C (mmol/L) 4.92 ± 1.23 3.08 ± 0.63 7.75 1.98 <0.05 S 

LDL(mmol/L) 3.18 ± 1.21 1.74 ± 0.54 6.24 1.98 <0.05 S 

HDL (mmol/L) 1.35 ± 0.28 1.77 ± 0.41 6.02 1.98 <0.05 S 

TG (mmol/L) 1.21 ± 0.40 0.67 ± 0.33 4.36 1.98 <0.05 S 

VLDL (mmol/L) 0.62 ± 0.19 0.34 ± 0.15 1.03 1.98 >0.05 NS 

Systolic BP (mmHg) 128.14 ± 12.65 114.00 ± 7.24 2.47 1.98 <0.05 S 

Diastolic BP (mmHg) 88.56 ± 11.87 81.67 ± 6.99 2.33 1.98 <0.05 S 

S = Significant; NS = Not significant  

 

Table 2: Comparison of anthropometric parameters, lipid profile, glycated hemoglobin and blood 

pressure of the three classes of obesity alongside the control using one way ANOVA 

Parameters 

ObeseClass I 

n = 34 

(BMI 30 – 

34.9kg/m
2
) 

Mean ± SD 

ObeseClass II 

n = 18 

(BMI 35 – 

39.9kg/m
2
) 

Mean ± SD 

ObeseClass III 

n = 18 

(BMI 

≥40.0kg/m
2
) 

Mean ± SD 

Control 

n =30 

Critical 

f – value 

Calculated 

f - value 

p - 

value 
Remark 

BMI (kg/M2) 31.71 ± 9.78 36.43 ± 1.34 42.44 ± 3.69 22.34 ± 0.94 2.45 7.95 <0.05 S 

Waist c (cm) 99.79 ± 11.38 110.06 ± 11.40 117.17 ± 11.74 75.10 ± 4.37 2.45 465.40 <0.05 S 

Hip c (cm) 114.35 ± 5.26 118.94 ± 7.31 132.06 ± 8.63 90.17 ± 4.03 2.45 85.40 <0.05 S 

W-H ratio 0.85 ± 0.077 0.89 ± 0.074 0.90 ± 0.046 0.79 ± 0.042 2.45 202.65 <0.05 S 

HB1Ac(%) 6.01 ± 2.78 6.12 ±2.81 8.69 ± 2.28 5.34 ± 1.15 2.45 12.19 <0.05 S 

T-C (mmol/L) 4.51 ± 0.95 5.22 ±1.35 5.39 ± 1.37 3.08 ± 0.62 2.45 13.05 <0.05 S 

LDL(mmol/L) 2.79 ± 0.89 3.51 ±1.27 3.58 ± 1.50 1.74 ± 0.54 2.45 25.25 <0.05 S 

HDL (mmol/L) 1.42 ±0.28 1.25 ±0.27 1.33 ± 0.26 1.77 ±0.41 2.45 17.08 <0.05 S 

TG (mmol/L) 1.01 ± 0.43 1.24 ± 0.39 1.41 ± 0.46 0.67 ± 0.33 2.45 3.42 <0.05 S 

VLDL (mmol/L) 0.45 ± 0.19 0.52 ± 0.19 0.48 ± 0.18 0.44 ± 0.15 2.45 0.83 >0.05 NS 

SystolicBP (mmHg) 124.85 ± 10.12 130.83 ± 10.37 131.67 ± 17.33 114. 60 ± 7.24 2.45 13.31 <0.05 S 

Diastolic BP (mmHg) 85.65 ± 11.89 88.28 ± 10.87 94.33 ± 11.25 81.67 ± 6.99 2.45 5.90 <0.05 S 

 

Table 3: Comparison of anthropometric parameters, glycated hemoglobin, lipid profile and blood 

pressure in obese class I group and control group 
Parameters Obese 

Class I 

n = 34 

Mean ± SD 

Control  

n =30 
Mean ± SD 

Calculated 

t- value 

Critical 

t – value 

p - value Remark 

BMI (kg/M2) 31.71 ± 9.78 22.34 ± 0.94 31.24 1.98 <0.05 S 

Waist c (cm) 99.79 ± 11.38 75.10 ± 4.37 11.18 1.98 <0.05 S 

Hip c (cm) 114.35 ± 5.26 90.17 ± 4.03 20.45 1.98 <0.05 S 

W-H ratio 0.85 ± 0.077 0.79 ± 0.042 3.27 1.98 <0.05 S 

HB1Ac(%) 6.01 ± 2.78 5.34 ± 1.15 3.87 1.98 <0.05 S 

T-C (mmol/L) 4.51 ± 0.95 3.08 ± 0.62 6.97 1.98 <0.05 S 

LDL(mmol/L) 2.79 ± 0.89 1.74 ± 0.54 5.66 1.98 <0.05 S 

HDL (mmol/L) 1.42 ±0.28 1.77 ±0.41 4.11 1.98 <0.05 S 

TG (mmol/L) 1.01 ± 0.43 0.67 ± 0.33 3.45 1.98 <0.05 S 

Systolic BP (mmHg) 124.85 ± 10.12 114. 60 ± 7.24 4.87 1.98 <0.05 S 

Diastolic BP (mmHg) 85.65 ± 11.89 81.67 ± 6.99 1.60 1.98 >0.05 NS 

S = Significant; NS = Not significant  
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Table 4: Comparison of anthropometric parameters, glycated hemoglobin, lipid profile and blood 

pressure in obese class I group and obese class II groups 

Parameters 
Obese Class I (n = 34) 

Mean ± SD 
Obese Class II (n = 18) 

Mean ± SD 
Calculated 

t- value 

Critical 

t – value 

p - 

value 
Remark 

BMI (kg/M2) 31.71 ± 9.78 36.43 ± 1.34 11.80 1.98 <0.05 S 

Waist c (cm) 99.79 ± 11.38 110.06 ± 11.40 3.90 1.98 <0.05 S 

Hip c (cm) 114.35 ± 5.26 118.94 ± 7.31 2.68 1.98 <0.05 S 

W-H ratio 0.85 ± 0.077 0.89 ± 0.074 1.68 1.98 >0.05 NS 

HB1Ac(%) 6.01 ± 2.78 6.12 ±2.81 0.83 1.98 >0.05 NS 

T-C (mmol/L) 4.51 ± 0.95 5.22 ±1.35 2.21 1.98 <0.05 S 

LDL(mmol/L) 2.79 ± 0.89 3.51 ±1.27 2.35 1.98 <0.05 S 

HDL (mmol/L) 1.42 ±0.28 1.25 ±0.27 2.09 1.98 <0.05 S 

TG (mmol/L) 1.01 ± 0.43 1.24 ± 0.39 1.15 1.98 >0.05 NS 

Systolic BP (mmHg) 124.85 ± 10.12 130.83 ± 10.37 2.01 1.98 <0.05 S 

Diastolic BP (mmHg) 85.65 ± 11.89 88.28 ± 10.87 2.78 1.98 >0.05 NS 

S = Significant; NS = Not significant  

Table 5: Comparison of anthropometric parameters, glycated hemoglobin, lipid profile and blood 

pressure in obese class I group and obese class III groups 

Parameters 
Obese Class I (n = 34) 

Mean ± SD 

Obese Class III(n = 18) 

Mean ± SD 

Calculated 

t- value 

Critical 

t – value 

p - 

value 
Remark 

BMI (kg/M2) 31.71 ± 9.78 42.44 ± 3.69 15.14 1.98 <0.05 S 

Waist c (cm) 99.79 ± 11.38 117.17 ± 11.74 5.18 1.98 <0.05 S 

Hip c (cm) 114.35 ± 5.26 132.06 ± 8.63 2.30 1.98 <0.05 S 

W-H ratio 0.85 ± 0.077 0.90 ± 0.046 2.60 1.98 <0.05 S 

HB1Ac(%) 6.01 ± 2.78 8.69 ± 2.28 2.54 1.98 <0.05 S 

T-C (mmol/L) 4.51 ± 0.95 5.39 ± 1.37 2.72 1.98 <0.05 S 

LDL(mmol/L) 2.79 ± 0.89 3.58 ± 1.50 2.38 1.98 <0.05 S 

HDL (mmol/L) 1.42 ±0.28 1.33 ± 0.26 2.41 1.98 <0.05 S 

TG (mmol/L) 1.01 ± 0.43 1.41 ± 0.46 2.31 1.98 <0.05 S 

Systolic BP (mmHg) 124.85 ± 10.12 131.67 ± 17.33 2.07 1.98 <0.05 S 

Diastolic BP 
(mmHg) 

85.65 ± 11.89 94.33 ± 11.25 2.55 1.98 <0.05 S 

S = Significant; NS = Not significant  

Table 6: Comparison of anthropometric parameters, glycated hemoglobin, lipid profile and blood 

pressure in obese class II group and control groups 

Parameters 
Obese Class II (n = 18) 

Mean ± SD 

Control (n =30) 

Mean ± SD 

Calculated 

t- value 

Critical 

t – value 
p – value Remark 

BMI (kg/M2) 36.43 ± 1.34 22.34 ± 0.94 42.78 1.98 <0.05 S 

Waist c (cm) 110.06 ± 11.40 75.10 ± 4.37 15.13 1.98 <0.05 S 

Hip c (cm) 118.94 ± 7.31 90.17 ± 4.03 17.63 1.98 <0.05 S 

W-H ratio 0.89 ± 0.074 0.79 ± 0.042 5.35 1.98 <0.05 S 

HB1Ac(%) 6.12 ±2.81 5.34 ± 1.15 4.82 1.98 <0.05 S 

T-C (mmol/L) 5.22 ±1.35 3.08 ± 0.62 7.48 1.98 <0.05 S 

LDL(mmol/L) 3.51 ±1.27 1.74 ± 0.54 6.70 1.98 <0.05 S 

HDL (mmol/L) 1.25 ±0.27 1.77 ±0.41 4.50 1.98 <0.05 S 

TG (mmol/L) 1.24 ± 0.39 0.67 ± 0.33 3.12 1.98 <0.05 S 

Systolic BP (mmHg) 130.83 ± 10.37 114. 60 ± 7.24 6.62 1.98 <0.05 S 

Diastolic BP (mmHg) 88.28 ± 10.87 81.67 ± 6.99 2.57 1.98 <0.05 S 

S = Significant; NS = Not significant  

Table 7: Comparison of anthropometric parameters, glycated hemoglobin, lipid profile and blood 

pressure in obese class II group and obese class III groups 

Parameters 
Obese Class II(n = 18) 

Mean ± SD 
ObeseClass III(n = 18) 

Mean ± SD 
Calculated 

t- value 

Critical 

t – value 

p - 

value 

Remark 

BMI (kg/M2) 36.43 ± 1.34 42.44 ± 3.69 6.49 1.98 <0.05 S 

Waist c (cm) 110.06 ± 11.40 117.17 ± 11.74 1.84 1.98 >0.05 NS 

Hip c (cm) 118.94 ± 7.31 132.06 ± 8.63 4.92 1.98 <0.05 S 

W-H ratio 0.89 ± 0.074 0.90 ± 0.046 0.41 1.98 >0.05 NS 

HB1Ac(%) 6.12 ±2.81 8.69 ± 2.28 1.55 1.98 >0.05 NS 

T-C (mmol/L) 5.22 ±1.35 5.39 ± 1.37 0.38 1.98 >0.05 NS 

LDL(mmol/L) 3.51 ±1.27 3.58 ± 1.50 0.17 1.98 >0.05 NS 

HDL (mmol/L) 1.25 ±0.27 1.33 ± 0.26 0.96 1.98 >0.05 NS 

TG (mmol/L) 1.24 ± 0.39 1.41 ± 0.46 1.10 1.98 >0.05 NS 

Systolic BP (mmHg) 130.83 ± 10.37 131.67 ± 17.33 0.20 1.98 >0.05 NS 

Diastolic BP (mmHg) 88.28 ± 10.87 94.33 ± 11.25 0.96 1.98 >0.05 NS 

S = Significant; NS = Not significant  
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Table 8: Comparison of anthropometric parameters, glycated hemoglobin, lipid profile and blood 

pressure in obese class III group and control group 

Parameters 
ObeseClass III (n = 18) 

Mean ± SD 
Control (n =30) 

Mean ± SD 
Calculated 

t- value 

Critical 

t – value 
p – value Remark 

BMI (kg/M2) 42.44 ± 3.69 22.34 ± 0.94 28.52 1.98 <0.05 S 

Waist c (cm) 117.17 ± 11.74 75.10 ± 4.37 17.77 1.98 <0.05 S 

Hip c (cm) 132.06 ± 8.63 90.17 ± 4.03 22.88 1.98 <0.05 S 

W-H ratio 0.90 ± 0.046 0.79 ± 0.042 7.54 1.98 <0.05 S 

HB1Ac(%) 8.69 ± 2.28 5.34 ± 1.15 8.31 1.98 <0.05 S 

T-C (mmol/L) 5.39 ± 1.37 3.08 ± 0.62 7.97 1.98 <0.05 S 

LDL(mmol/L) 3.58 ± 1.50 1.74 ± 0.54 6.14 1.98 <0.05 S 

HDL (mmol/L) 1.33 ± 0.26 1.77 ±0.41 4.11 1.98 <0.05 S 

TG (mmol/L) 1.41 ± 0.46 0.67 ± 0.33 2.18 1.98 <0.05 S 

Systolic BP (mmHg) 131.67 ± 17.33 114. 60 ± 7.24 4.94 1.98 <0.05 S 

Diastolic BP (mmHg) 94.33 ± 11.25 81.67 ± 6.99 4.82 1.98 <0.05 S 

S = Significant; NS = Not significant  

Fig 1: Correlation plot of total cholesterol against body mass index in obese subjects 

 
 

Fig 2: Correlation plot of LDL-cholesterol against body mass index in obese subjects 

 
 

Fig 3: Correlation plot of glycatedhaemoglobin against body mass index in obese subjects 
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Fig 4: Correlation plot of HDL-cholesterol against body mass index in obese subjects 

 

 

Fig 5: Correlation plot of HDL-cholesterol against waist-hip ratio in obese subjects 

 
 

4. Discussion  

 The global incidence of obesity is on 

increase especially in adults. It was once considered a 

problem of developed countries; this epidemic now 

also affects developing countries.  Obesity has been 

established to be risk factor for hypertension, type 2 

diabetes and dyslipidemia.  Multiple modifications  

of  serum  lipids  and  lipoproteins  are frequently  

noted  in  overweight/obese  individuals.  The most 

common modifications are hypertriglyceridemia and 

decreased HDL-C levels[21]. More so, elevated 

glycated haemoglobin (≥ 6.5%) has been used to 

diagnose type-2 diabetes mellitus especially in obese 

individuals. This study was carried out to determine 

the fasting lipid profiles and glycated hemoglobin in 

obese and non-obese control subjects, in other to 

establish the effect of obesity on these biochemical 

parameters.  

 The findings of the study showed that 

BMI, HC, WC, WHR, HB1Ac, TC, LDL, TG, 

systolic and diastolic blood pressure were 

significantly higher in obese subjects than in the 

control group. This is in agreement with the findings 

of McGill et al[22] who in their study showed that 

BMI, WC, WHR, HB1Ac, TC, LDL and TG where 

higher in obese subjects when compared to the 

control subjects. McGill et al[22] also found that 

obese subject with elevated WC and WHR were 

prone to serious health conditions such as diabetes, 

prostate cancer and testicular cancer. Higher levels of 

TC, LDL and TG in these obese subjects are major 

risk factors for the development of coronary heart 

disease and atherosclerosis[23][24]. Higher levels of 

HB1Acin obese subjects is also a risk factor for the 

development of diabetes mellitus because glycated 

hemoglobin is used to monitor blood glucose control 

over a period of time (6-8weeks).  

 The findings of the study also revealed 

that HDL cholesterol was significantly higher in the 

control subjects than those of the obese subjects. This 

is also in agreement with the findings of 

Despres[25]and Kimberly et al[26] who showed that 

there is a strong negative correlation between obesity 

and HDL-C levels.  HDL-C levels were significantly 

lower than those of the control subjects. Lower HDL 
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in these obese subjects can contribute to the 

cardiovascular risk factors facing obese subject 

because HDL is known as the “good cholesterol” 

helps mop up cholesterol. HDL removes extra 

cholesterol from the peripheral tissues and transports 

it to the liver for degradation and storage. 

The findings of the study showed that class 

III obese subjects had significantly higher HB1Ac, 

TC, LDL and TG when compared to class 1 and class 

II subjects also class II had significantly higher 

values of TC and LDL when compared to class I. It 

was also observed that class III obese groups had 

significantly lower HDL cholesterol when compared 

to class I and class II obese classes. This is in 

consonance with the findings of Freedman et al[27]. 

This indicates that class III obese groups are at the 

highest risk of developing atherosclerosis and 

diabetes mellitus since this group showed the highest 

level of total cholesterol, LDL cholesterol, glycated 

hemoglobin and the lowest levels of HDL 

cholesterol. This therefore shows that increase in 

severity of obesity exposes the individual to more 

complications and health related problems of obesity 

especially atherosclerosis and diabetes mellitus. 

 Dyslipidemia characterized by elevated 

TG and low HDL-C has been associated with insulin 

resistance[28], even with low LDL-C, and may 

provide clinically relevant information related to the 

cardiovascular risk. There is literature associating 

poor HbA1c levels with atherogenic dyslipidemia, 

specifically with the TG/HDL-C ratio[29]. Other 

studies have found associations with cardiovascular 

disease in patients with hypercholesterolemia, 

suggesting that the control of HbA1c, independently 

of lipid management, is necessary in order to reduce 

the cardiovascular risk particularly in diabetic 

patients with elevated HbA1c[30]. 

 The presence of the HbA1c in the model 

of diabetes assessment could help identify 

participants at high risk, with the predictability being 

improved by inclusion of lipid profile[31]. Therefore, 

evaluating the relationship between HbA1c and lipid 

profile might be expected to help in the identification 

of people at cardiovascular risk. These findings 

justify the need to encourage modalities to promote 

healthy body mass, frequent physical activities and 

dietary controls to prevent or minimize risks 

developing disorders associated with obesity.  
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