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A R T I C L E  I N F O                              
 

INTRODUCTION 
 

Baseline characteristics are important tool for researcher for 
conducting meta-analysis and systemic reviews (
Reviews and Dissemination, 2009).
characteristics are demographic, medical and other 
information, particularly prognostic variables. Researchers 
collect this information about each participant at the beginning 
of a study, before they have received the treatments that are 
going to be compared in a treatment comparison. Type
diabetes mellitus (T2DM) is a condition in which either body 
resists the effect of insulin or doesn’t produce enough insulin 
to maintain normal glucose level. Different baseline 
characteristics of human body relate T2DM in different ways. 
Increased age is one of the factors associated with diabetes 
development. The highest incidence of 
between the ages of 65 to 74 (Centers for Disease Control and 
Prevention, 2007). A survey of diabetes in Punjab by
J P. et al in 2017 was reported that the overall prevalence of 
diabetes was 8.3% but if consider the age between 45
it becomes significantly higher (18.0%). Age is found to be 
most positively associated parameter with T2DM 
(Ramachandran A et al., 1988). If BMI increases above normal 
levels it is directly associated with an increased risk of 
diagnosed as having complications of diabetes
men, the increased risk of these complications occurred at 
higher BMI levels than in women (Gray N et al
is direct association of increase risk of T2DM with Increase
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                             A B S T R A C T  
 

Diabetes mellitus is a serious epidemic around the world and its prevalence rate increases 
gradually. Many complications are also associated with this disease. The aim of this study 
was to assess the relationship between different anthropometric or baselin
and occurrence of type-2 diabetes mellitus. Research finding indicate that there is 
relationship between some baseline characteristics and presence of Diabetes Mellitus (type
2). After a cross sectional screening of 600 subjects (male= 25
used in data analysis. Out of 600 subjects 30 (5%) were found to be diabetic. Assessing the 
baseline characteristics between diabetic and non-diabetic subjects a significant difference 
(p<0.05) were observed in mean weight, Basal Metabolic Rate, waist circumference, 
systolic blood pressure, random blood glucose level and age. Observing all the 
characteristics on the basis of gender, significant difference were seen in above mentioned 
characteristics except mean age (p>0.05) of female shows that female were suffering from 
diabetes in early age than male.  

 
 

  
 
 
 

important tool for researcher for 
analysis and systemic reviews (Centre for 

Reviews and Dissemination, 2009). Baseline 
are demographic, medical and other 

information, particularly prognostic variables. Researchers 
this information about each participant at the beginning 

of a study, before they have received the treatments that are 
going to be compared in a treatment comparison. Type-2 
diabetes mellitus (T2DM) is a condition in which either body 

insulin or doesn’t produce enough insulin 
Different baseline 

characteristics of human body relate T2DM in different ways. 
Increased age is one of the factors associated with diabetes 
development. The highest incidence of diabetes occurs 

Centers for Disease Control and 
A survey of diabetes in Punjab by Tripathy 
was reported that the overall prevalence of 

diabetes was 8.3% but if consider the age between 45-69 years 
it becomes significantly higher (18.0%). Age is found to be 
most positively associated parameter with T2DM 

., 1988). If BMI increases above normal 
levels it is directly associated with an increased risk of being 

diabetes mellitus. For 
men, the increased risk of these complications occurred at 

et al, 2015). There 
is direct association of increase risk of T2DM with Increase 

 BMI (Ganz, M.L et al., 2014; Anja Schienkiewitz 
Zhao Q et al.2017). Increased waist circumference is also 
closely associated with an increased risk of diabetes (Schulze 
MB, et al. 2006). An increase in the waist circumference by 
the gender-specific standard deviation (9.9 cm for men and 
11.2 for women) was associat
risk of diabetes in men and a 2.31
(Feller, S. et al., 2010). Abdominal obesity is the single
important risk factor for metabolic disorder and its 
predisposition to T2DM (Huang T 
simple and reliable anthropometric measure used in 
epidemiological studies as a substitute for central obesity 
(Millar SR et al., 2015). The link between weight and type 2 
diabetes mellitus (T2DM) is very strong, with studies 
confirming that the vast majority of patients with T2DM are 
overweight or obese, and also obese people are at the highest 
risk of developing T2DM (Daousi C 
adults who had elevated blood glucose levels could delay the 
onset of T2DM, or decrease the r
weight (Knowler WC et al., 2009).
80 times more likely to develop T2DM than those with normal 
weight (Whitlock, 2019). In a cohort study it was found that an 
increase in 20mmHg systolic blood pressure increa
of diabetes by 58% (Emdin CA, 2015). It was also observed 
that systolic hypertension was prevalent in 37.4% of diabetes 
mellitus patients (Ephraim RK 
study was to assess the relationship between different 
characteristics and occurrence of type
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Diabetes mellitus is a serious epidemic around the world and its prevalence rate increases 
gradually. Many complications are also associated with this disease. The aim of this study 
was to assess the relationship between different anthropometric or baseline characteristics 

2 diabetes mellitus. Research finding indicate that there is 
relationship between some baseline characteristics and presence of Diabetes Mellitus (type-
2). After a cross sectional screening of 600 subjects (male= 252; female= 348); all were 
used in data analysis. Out of 600 subjects 30 (5%) were found to be diabetic. Assessing the 

diabetic subjects a significant difference 
Metabolic Rate, waist circumference, 

systolic blood pressure, random blood glucose level and age. Observing all the 
characteristics on the basis of gender, significant difference were seen in above mentioned 

le shows that female were suffering from 

., 2014; Anja Schienkiewitz et al. 2006; 
.2017). Increased waist circumference is also 

closely associated with an increased risk of diabetes (Schulze 
. 2006). An increase in the waist circumference by 

specific standard deviation (9.9 cm for men and 
11.2 for women) was associated with a 2.21-fold increase in 
risk of diabetes in men and a 2.31-fold risk increase in women 

., 2010). Abdominal obesity is the single-most 
important risk factor for metabolic disorder and its 
predisposition to T2DM (Huang T et al., 2015). WC is a 
simple and reliable anthropometric measure used in 
epidemiological studies as a substitute for central obesity 

The link between weight and type 2 
diabetes mellitus (T2DM) is very strong, with studies 

vast majority of patients with T2DM are 
overweight or obese, and also obese people are at the highest 

Daousi C et al., 2006). Overweight 
adults who had elevated blood glucose levels could delay the 
onset of T2DM, or decrease the risk of T2DM, by losing 

., 2009). The obese individuals are 
80 times more likely to develop T2DM than those with normal 

, 2019). In a cohort study it was found that an 
increase in 20mmHg systolic blood pressure increased the risk 

by 58% (Emdin CA, 2015). It was also observed 
that systolic hypertension was prevalent in 37.4% of diabetes 
mellitus patients (Ephraim RK et al., 2016). The aim of this 
study was to assess the relationship between different baseline 
characteristics and occurrence of type-2 diabetes mellitus. 
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MATERIAL AND METHODS 
 

Study design: The study was an observational type of study. It 
was carried out by means of a cross-sectional community-
based screening of the people residing in Muzaffarpur district, 
located in Bihar, India.  
 

Sampling technique: The subjects were selected by simple 
random sampling from the list of households in that area. 
Screening was done by door to door visit and all those family 
members of the house aged 20 years or more were screened 
irrespective of their health status. The proportional required 
sample size was collected from each identified area. Non 
responders were motivated and contacted again for 
participation in the study. 
 

Duration/time period: The study was carried out during 
August 2018 to January 2020. The study was carried out with 
600 participants. 
 

Physical measurement of different parameter was as follow 
 

Random Blood Sugar: A random blood sugar reading was 
taken using capillary blood obtained by finger prick and 
recorded with the help of glucometer. Subjects with a random 
blood sugar equal to or more than 200 mg/dl were consider as 
diabetics. Subjects with a random blood sugar between 140-
200 mg/dl were considering as Prediabetics. All others were 
considered as non-diabetics. 
 

Hypertension: Mercury-in-glass sphygmomanometer used in 
recording of the blood pressure. Those subjects whose systolic 
blood pressure SBP was ≥140 mmHg and / or diastolic blood 
pressure DBP ≥90 mmHg considered as hypertensive. 
 

Weight, Height and BMI: The weights of subjects were 
recorded to the nearest kilogram by standing them on weighing 
machine without shoes. Height was recorded with the subjects 
standing against a straight wall on level surface with feet close 
together to the nearest 1 cm. Height was measured by using a 
steel tape. BMI was calculated by formula- weight in 
kilogram/(height in meter)2.    
 

Waist circumference: A tailor’s inelastic measure tape 
graduated in centimeters (0-150) is used to measure waist 
circumference. It was positioned by placing a plastic tape 
horizontally midway between 12th rib and iliac crest on the 
mid-axillary line of subjects. 
 

Statistical analysis: The data was analyzed using Microsoft 
excel by applying unpaired t-test for quantitative data. All p 
values were two-sided and significance level was taken as p ˂ 
0.05. Mean, standard deviation of all parameter were 
calculated and analyze by using Z-test. Z is normal deviate for 
two tailed alternative hypothesis at a level of significance.  
 

RESULT  
 

This study includes 600 subjects. Among these subjects 252 
were males and 348 were females. Out of 600 subjects 30 were 
found to be suffering from type-2 diabetes mellitus (T2DM). 
On assessing baseline characteristics of all subjects, mean age 
is found to be 44.52±15.96, mean BMI is 24.58±4.26 kg/m2, 
and mean waist circumference is 82.01±9.06 cm. All baseline 
characteristics of subjects in terms of age, height, Body Mass 
Index (BMI), Waist Circumference (WC), weight, Systolic 

Blood Pressure (SBP), Diastolic Blood Pressure (DBP) and 
Random Blood Sugar (RBS) are given in Table-1. 
The baseline characteristics of male and female subjects were 
compared by applying Z test. Mean height of male is found 
172.44cm±5.23, which is significantly higher than female 
which is 157.33cm±4.32 (z=37.52, p=0). Table-2 also show 
that waist circumference of male is larger (mean=86.34cm, 
SD=9.31) than female (mean= 78.89cm, SD=7.45) [z=10.47, 
p=0]. Clear difference also observed in mean weight of male 
(mean=73.92kg±11.87) which is significantly higher than 
female (mean=60.28kg±11.44) [z=14.11, p=0]. Overall a 
significant difference (p<0.05) was observed in the mean 
weight, height, Waist Circumference (WC) of male and female 
subjects, while no significant difference (P>0.05) was seen in 
the mean age, Body mass Index (BMI), Systolic Blood 
Pressure (SBP), Diastolic Blood Pressure (DBP) and Random 
Blood Sugar (RBS) of male and female subjects as shown in 
Table-2.  
 

In this study we find that prevalence of diabetes is 5%, and 
prevalence of pre-diabetic is 17.34% as shown in Table-3. Out 
of 252 male, 16 were suffering from T2DM. Among 348 
female, 14 were suffering from T2DM. This shows that male 
are more (2%) prone to T2DM than female. 
 

The characterization of diabetic and non-diabetic subjects is 
computed by applying Z test. A significant difference (p<0.05) 
was observed in many characteristics i. e. mean age, weight, 
BMI, WC, SBP, and RBS of diabetic and non-diabetic subjects 
(Table-4). The age is significantly higher (p=0.008, z=2.64) in 
diabetic than non diabetic. The mean value was 49.93 in 
diabetics and 44.23 in non-diabetics. The BMI is significantly 
higher (p=0.0005, z=3.45) in diabetic than non-diabetics. The 
mean value was 27.69 kg/m2 in diabetic and 24.43 kg/m2 in 
non-diabetics. The waist circumference were found 
significantly higher in diabetic than non-diabetic (p=0.0007, 
z=3.37). The value was 88.60cm in diabetics and 81.66cm in 
non diabetics. Weight was also significantly higher in diabetics 
than non-diabetics (p=0.0007, z=3.18). The mean value was 
74.27kg in diabetics and 65.57kg in non-diabetics. Systolic 
blood pressure is significantly higher in diabetics than non-
diabetics (p=0.003, z=2.96). The mean value of SBP was 
143.4 in diabetics and 133.01 in non-diabetics.  This 
observation shows that increased age, weight, BMI, waist 
circumference, Systolic blood pressure and random blood 
sugar considered as risk factor of diabetes. Height and diastolic 
blood pressure were matched in both groups. Height and DBP 
is not found significant factor (p>0.05) when compare diabetic 
and non-diabetic subjects. 
 

Further among male subjects, Diabetics and Non-diabetics 
were compared by applying t-test. Among 252 male, 16 male 
were diabetics and 236 male were non-diabetics. According to 
Table-5, significant difference (p<0.05) were observed in 
mean age, BMI, WC, weight and SBP but no significant 
difference were observed in mean height and DBP. Mean age 
of diabetic male (51.75±11.74) compare to non-diabetic male 
(44.29±16.15) was found a significant factor. (p=0.035, 
t=1.813). Mean BMI of diabetic male (27.39 kg/m2±4.53) 
when compare to non-diabetic (24.67 kg/m2±3.58) was found 
highly significant (p=0.002, t=2.89). Mean WC of diabetic 
male (91.75cm±8.58) compare to non-diabetic (85.95cm±9.26) 
was found significant (p=0.022, t=2.02). Mean weight of 
diabetic male (79.69Kg±12.76) to non-diabetic 
(73.54kg±11.74) was found significant (p=0.022, t=2.02). 
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Mean SBP of diabetic male (146.19±20.01) to non-diabetic 
(133.87±14.65) was found highly significant (p=0.0001, 
t=3.17).  
 

Diabetic and Non-diabetic female subjects were compare by 
using T-test. Among 348 female, 14 female were diabetics and 
334 female were non-diabetics. Among female, significance 
difference was seen in mean BMI, waist circumference, 
weight, and SBP. But there was no significance difference 
seen in mean age, height, and DBP (Table-6).  
 

Table 1 Baseline characteristics of subjects 
 

CHARACTERISTIC MEAN SD 
Age (Years) 44.52 15.96 
Height (cm) 163.68 8.83 
BMI (kg/m2) 24.58 4.26 

WC (cm) 82.01 9.06 
Weight (kg) 66.01 13.43 

SBP (mmHg) 133.54 14.59 
DBP (mmHg) 82.12 5.34 
RBS (mg/dl) 135.75 46.46 

 

Table 2 Baseline characteristics: Male and female 
 

TRAIT 
MALE FEMALE 

Z TEST 
RESULT 

P<0.05 MEAN SD MEAN SD 
Age (years) 44.76 15.99 44.34 15.95 0.32 0.74 
Height (cm) 172.44 5.23 157.33 4.32 37.52 0 
BMI (kg/m2) 24.84 3.70 24.41 4.61 1.26 0.20 

WC (cm) 86.34 9.31 78.89 7.45 10.47 0 
Weight (kg) 73.92 11.87 60.28 11.44 14.11 0 

SBP (mmHg) 134.65 15.29 132.73 14.02 1.57 0.11 
DBP (mmHg) 82.04 5.54 82.17 5.19 -0.297 0.77 
RBS (mg/dl) 136.95 48.16 134.88 45.24 0.54 0.59 

 

Table 3 Distribution of the subjects as per blood glucose levels 
(%) n 

 

Random Blood sugar 
level (mg/dl) 

Male Female Total 

<140 197 (78.17) 269 (77.29) 466 (77.67) 
140-200 39 (15.48) 65 (18.68) 104 (17.34) 

>200 16 (6.35) 14 (4.02) 30 (5) 
Total 252 (100) 348 (100) 600 (100) 

 

Table 4 Baseline Characteristics of Diabetic and Non- 
Diabetic Subjects 

 

TRAIT 
Diabetics Non—Diabetics 

Z TEST Result P<0.05 
MEAN SD MEAN SD 

Age (years) 49.93 11.21 44.23 16.12 2.64 0.008 
Height (m) 163.73 9.15 163.67 8.82 0.04 0.972 

BMI (kg/m2) 27.69 5.10 24.43 4.15 3.45 0.0005 
WC (cm) 88.60 11.10 81.66 8.81 3.37 0.0007 

Weight (kg) 74.27 14.64 65.57 13.24 3.18 0.0007 
SBP (mmHg) 143.4 18.91 133.018 14.16 2.96 0.003 
DBP (mmHg) 81.86 6.99 82.13 5.25 -0.20 0.84 
RBS (mg/dl) 296.9 60.26 127.26 25.41 15.35 0 

 
Table 5 Baseline Characteristics of Male Diabetics and Non- 

Diabetic Subjects 
 

Male 

TRAITS 
Diabetics Non-diabetics 

T TEST 
Results 
P<0.05 MEAN SD MEAN SD 

Age (years) 51.75 11.74 44.29 16.15 1.8139 0.0351 
Height (m) 170.75 5.29 171.59 6.32 -0.5192 0.3050 

BMI (kg/m2) 27.39 4.53 24.67 3.58 2.8894 0.0020 
WC (cm) 91.75 8.58 85.95 9.26 2.0151 0.022 

Weight (kg) 79.69 12.76 73.54 11.74 2.0168 0.0222 
SBP (mmHg) 146.19 20.01 133.87 14.65 3.1712 0.0001 
DBP (mmHg) 82.31 8.51 82.02 5.30 0.202 0.42 

 

Table 6 Baseline Characteristics of Female Diabetics and 
Non- Diabetic Subjects 

 

Female 

Traits 
Diabetics Non-diabetics 

T TEST 
Results 
P<0.05 Mean SD Mean SD 

Age (years) 47.85 10.63 44.19 16.13 0.8407 0.2005 
Height (m) 155.71 4.98 157.40 4.33 -1.422 0.0778 

BMI (kg/m2) 28.05 5.84 24.26 4.50 3.0483 0.0012 
WC (cm) 85.00 12.79 78.63 7.06 3.1741 0.0001 

Weight (kg) 68.07 14.59 59.96 11.20 2.62 0.0044 
SBP (mmHg) 140.21 17.74 132.42 13.79 2.0510 0.0202 
DBP (mmHg) 81.35 4.97 82.21 5.21 -0.61 0.274 

 

DISCUSSION 
 

Present study showed a significant difference of height, waist 
circumference and weight between male and female subjects. 
Ford et al. (2003) find that WC is larger in males compared 
with females and larger in older adults compared with younger 
adults up to the age of 70 which support the following 
findings. Kaun P et al. (2011) observed same BMI in both the 
gender which relate the present study. According to Max Roser 
et al. (2020), globally male are 7% taller than female. Across 
the world, this relative difference of height between the sexes 
can vary from only 2-3% to over 12%, similar to our finding. 
According to Shome S et al. (2014), socio-cultural differences 
including differences in economic pattern may be the leading 
causes in the variation of height weight distribution in the 
states of India. Weight difference between genders is mainly 
depending on height (Matthew Sperrin, 2016). 
 

Present study show overall prevalence of diabetes was 5%. 
Hemavathi Dasappa et al. (2015) had reported a prevalence of 
12.33% in urban slums of Bangalore in 2015, while 
Ramchandran A et al (2001) reported a 9.3% prevalence of 
diabetes mellitus in slums of Mumbai. Misra et al (2001) 
reported a prevalence of 10.3% in a slum area in Delhi. This 
study found more prevalence of diabetes among male as 
compare to female. Gupta et al. (2004), Mohan et al. (2005) 
and Reddy et al (2006) have reported higher prevalence of 
diabetes among males too. This very difference has been 
observed in many other studies world-wide (Ramaiya KL, 
1991). However, some studies evidence the opposite (Buse 
J.B, 2011). 
 

While compare the diabetic and non-diabetic subjects a 
significant difference were observed in baseline characteristics 
i. e. age, BMI, SBP, weight and WC. Increased age is one of 
the factors associated with diabetes development. The highest 
incidence of diabetes occurs between the age of 65 to 
74(Centers for Disease Control and Prevention, United 
States, 1980-2005) which is found similar to our observation. 
Age is found to be most positively associated parameter with 
DM type-2 (A Ramachandran et al, 1988). T2DM accounting 
for 5% of the diabetes population <30 years in 2003, extending 
to 24% of the diabetes population <40 years (Song et 
al. 2009) and increasing to 12% by 2006 (Harron et al. 2011). 
Hypertension is an emerging risk factor for diabetes as 
reported by Hayashi T et al, (1999), Conen D et al. (2007); 
and Wei GS et al (2011) support our study. In a study of Kim 
m et al (2015) on 1557 prediabetic subjects, 28% were found 
to be hypertensive. During the 8-year follow-up period, about 
14.7% of all participants developed type-2 diabetes, with 
incidence rates in baseline normotensive, prehypertensive, and 
hypertensive subjects of 16.7, 25.7, and 34.1 per 1000 person-
years, respectively. These results indicated that participants 
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with normal BP had the lowest risk of type 2 diabetes, with the 
risk steadily increasing as BP increased.  
 

In a study reported that women with a body mass index (BMI) 
of 30 kg/m2 have a 28 times greater risk of developing diabetes 
than women of normal weight. The risk of diabetes is 93 times 
greater if the BMI is 35kg/m2 or more (Colditz GA et al, 
1995). Our studies also find that BMI is significant factor for 
diabetes. The prevalence of type 2 diabetes is three to seven 
times higher in those who are affected by obesity than in 
normal weight adults, and is 20 times more likely in those with 
a body mass index (BMI) greater than 35 kg/m2 (Joanne Z. 
Rogers, 2005). 
 

The present study reported that one of the indications of 
approaching toward diabetes is increase in waist circumference 
than normal. Same conclusion was drawn by S. Feller (2010) 
and NA Elkafrawi et al. (2017). WC is independently and 
strongly associated with T2D, particularly in women, and 
should be more widely measured for risk stratification ( Inter 
Act Consortium ,2012) 
 

CONCLUSION  
 

The present study concluded that baseline characteristics can 
be used as a predictor for diabetes mellitus. A significant 
difference was observed in mean weight, height, and waist 
circumference when compare with male and female subjects. 
Male are more prone to diabetes than female. Increase in age, 
weight, BMI, WC, SBP, and RBS is related with increase in 
T2DM. Height and systolic blood pressure is not found 
significant factor related with diabetes. Same finding is 
observed when compare with diabetic male/female with non-
diabetic male/female. Various components related with 
diabetes were modifiable. So, by spreading awareness among 
people help in reduction of prevalence of this disease. 
 

Conflict of interest: Authors declared no conflict of interest. 
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