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ABSTRACT… Objectives: To determine the prevalence of pre diabetes in students of Ayub 
Medical College and associated risk factors. Study Design: Prospective study. Period: Jan 
2016 to Jun 2016. Setting: Ayub Medical College. Materials and Methodology: 130 students 
participated after simple random sampling technique. Different variables were studied and 
initially were entered on a pre-formed proforma and then SPSS 17.0 version were used for data 
analysis. Results: 15(11.54%) of the students were suffering from pre diabetes. Among them 
11(8.46%) were males while 4(3.07%) were females. 50 (38.46%) students had a positive family 
history of diabetes whereas 80 (61.54%) had no family history. 111(85.38%) of the students 
in study were non-smokers and Only 40(30.77%) students were doing regular exercise. 
Conclusion: A significant prevalence of pre-diabetes in young adults is a matter of concern 
therefore all young adults need to be targeted for screening of pre diabetes and lifestyle 
modification.
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INTRODUCTION
Pre-diabetes is a term is mostly used in medical 
world for the person is at risk of developing 
diabetes. So that we can cure it by starting its 
treatment. The person suffering from it having 
blood sugar level above normal but below the 
range of diabetes, so mostly it is called as Border 
line Diabetes.1 The regulation of body glucose 
level is under the control of an hormone called 
Insulin. In Pre-diabetes our body might not be 
able to construct enough insulin after eating, 
or our body may not react to insulin.2 Pre-
diabetes contains impaired fasting glucose or 
impaired glucose tolerance and increases the 
risk factor for developing type 2 diabetes, micro 
vascular, and macro vascular diseases.3 The old 
terminology of Border line had been replance by 
new term Impaired Glucose Tolerance in 1979 by 
World Health Organization and National Diabetes 
Data Group, in 1965, chemical or asymptomatic 
DM was coined.4 In 1997, an expert committee 
from the American Diabetes Association (ADA) 
recommended the following criteria for PDM; a 
fasting blood glucose of 110 to <126mg/dl and/or 

a postprandial blood glucose of 140 to <200mg/
dl 2 hours after a 75 g oral glucose challenge. 
The new word i-e Pre-diabetes mellitus was first 
introduced in 2002 by the Department of Health 
and Human services and ADA, to replace IGT and 
a change in the term was introduced to highlight 
the seriousness of the condition and to motivate 
health givers andto motivate it more attention.5 

The prevalence of diabetes around world is about 
346 million, which is a serious issue and disease 
because of its many complications associated 
with it. A data in 2004 found that about 3.4 million 
people are died because of this devastating 
disease and more than 80% of deaths occur in 
developing countries. The most important cause 
of this disease is because of physical in activity 
and obesity.6 Adolescents and young adults who 
are suffering from DM are believed to loss 15 years 
from their expected life and may practice severe 
difficulties by their forties.7 A large multicenter 
study of physician-diagnosed diabetes between 
youth 0-19 years of age, gives rate of prevalence 
and incidence of Type 2 DM. In 2012 the 
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prevalence of Type 2 diabetes Mellitus scarce 
among non-Hispanic white youths. It was 0.18 in 
1000 between the individuals of 10-19 years, with 
an occurrence of 3.7 per 100,000 persons during 
4 year study.8 Among African and Americans the 
rates of prevalence and incidence was high i.e. 
1.06 in 1000, 19.0 per 100,000, In Hispanic (0.46, 
11.6), and Asian/Pacific it is about 0.52, 12.1 than 
non-Hispanic white youth.9 Diffferent programs 
were arranged to decrease the frequency and 
prevalence of diabetes. According to one program 
i-e Diabetes Prevention Program if we decrease 
the body weight and do more physical activity 
the prevalence of pre diabetes can be decreased 
by 58%10 Another program i-e Lawrence Latino 
Diabetes Prevention Project was designed to 
reduce the different factors which predispose to 
the pre diabetes like obesity, fasty glucose level, 
blood pressure, body mass index and many other 
factors.11 Ramachandran concluded in their study 
that there are several options to decrease the 
occurrence of pre diabetes like the prevalence 
like use of grains and non-starchy foods, reduce 
intake of saturated fats and hydrogenated fats, 
sodium sat, use of smaller meals rather than 
taking larger meals, increase use of vegetables, 
fibers and water intake and physical activity about 
1 hour per day.12

There is a gap of knowledge regarding the pre 
diabetes in our population. The aim of this study 
was to determine the prevalence of pre diabetes 
in medical students and the various risk factors 
associated with them.

MATERIALS AND METHODOLOGY
It was a prospective study on 130 students, 
selected through probability random sampling 
technique from five different classes from Jan 
2016 to June 2016 at Ayub Medical College, 
Abbottabad, Pakistan. 26 students were selected 
from each class of MBBS. The students of any 
age and gender who were willing to be a part of 
the study were included in the study. The students 
who refused to be a part of it or those with known 
diabetes or pre diabetes were excluded from 
the study. The study was conducted after taking 
approval from College Ethical Committee and 

informed consent from the students. Different 
variables were studies like age, sex, BMI, Random 
Blood Sugar, family history, Cigareette smoking, 
Physical activity, etc.Cigarette smoking was 
defined as having smoked at least 100 cigarettes 
in one’s lifetime. Regular leisure-time physical 
activity was defined as participation in moderate 
or vigorous activity for 30 minutes or more per 
day at least 3 days a week We used American 
Diabetes Association criteria for considering an 
individual normal, prediabetic or diabetic. Blood 
sugar level below 100 was considered normal; 
between 100 and 125mg/dl was considered 
prediabetic; and above 126mg/dl was considered 
as indicative of diabetes mellitus. Body weight 
was estimated, using Krup’s weighing machine, 
with a least count of 0.5 kg. The subject was 
made to stand on the weighing scale, feet around 
15 cm apart, and weight distributed on both 
the legs. Zero setting was done before each 
measurement. Height was estimated, with the 
subject standing upright against the wall such 
that the roof of the external auditory meatus was 
in line with the lower margin of the orbit. A hard 
board was placed on the wall, just over the head 
and height was marked on the wall and measured 
with a measuring tape with a least count of 0.5 
cm. The fasting blood sugar were measured at 
morning after advising protocol to students 1 day 
before sampling. The blood sample were taken 
using aseptic measures at hospital laboratory by 
same expert technician in all students. The data 
were initially entered on a pre-formed proforma 
and then were entered at SPSS 17.0 version. 
Descriptive statistics were measured as mean 
± S.D. The figures and graphs were used where 
necessary. Pearson’s Chi square test was applied 
to study the difference between categorical 
variables. Student’s t-test was used to analyse 
the difference between continuous variables.

RESULTS
130 students responded and participated in our 
study with mean age of 21.53 ± 1.732 years 
ranges from 18 to 25 years. Majority of them 
were males i-e 80 (61.54%) and 50 (38.46%) were 
females. 115(88.46%) of the students having 
normal blood glucose level while the remaining 
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showed pre diabetes i-e 15(11.54%). Among 
them 11(8.46%) were males while 4(3.07%) were 
females. All the students with normal blood sugar 
having Random Blood Glucose level less than 
100mg/dl while the remaining showed blood 
glucose level between 100mg/dl to 126 mg/dl. Of 
the data collected the minimum blood glucose 
level was 70 whereas the maximum was 108 with 
mean of 90.53±7.41. None of the student glucose 
level were above to it.

The mean Body Mass Index were 22.6491 
± 3.037. According to the data collected, 50 
(38.46%) students had a positive family history 
of diabetes whereas 80 (61.54%) had no family 
history. Students were also asked about their 
family income. The question was kept optional. 26 

students did not respond to it. Of the remaining 
103 students 23 had family income in the range 
of 30000-50000, 40 between 50000-80000, and 
40 had more than 80000. Keeping in view the 
relationship between smoking and prediabetes, 
smoking status was also inquired. 19(14.7%) 
were either smokers or had smoked in the past. 
111(85.38%) of the students in study was non-
smokers. Only 40(30.77%) students were doing 
regular exercise while remaining were not. The pre 
diabetes were cross tabulated with age, obesity, 
lack of exercise and family history but statistically 
insignificant. p>0.05. The summary of the risk 
factors and prevalence of pre diabetes in different 
students along with p value are summarized in 
Table-I.

DISCUSSION
The blood glucose level are now rapidly deranging 
in developed countries. 2.7 million Adults that 
took part in health surveys estimate the level 
of Fasting Plasma Glucose was 5.5 mmol/L in 
men and 5.4mmol/L in women in 2008, a rise 
of 0.1 mmol/L since 1980. Like other developed 
countries the pre diabetic conditions had been 
increasing in United States of America.13 Pre 
diabetes is a silent killer which kills the patient 
without informing him a lot. It is mostly due to 
lack of knowledge about signs and symptoms of 

diabetes. So, every patient having family history 
of diabetes or other risk factor should have a 
regular checkup about this condition. These 
patients mostly having weight loss, hunger, flu like 
symptoms like fever, headache due to decrease 
immunity, blurred vision, slow healing of cuts 
and bruises, tingling or loss of feeling in hands 
and feet.14,15 There are numerous causes of this 
condition like family history, sleep disturbance, 
high level of triglycerides, low level of good 
cholesterol.15 Prediabetes prevalence varied 
by age, sex, and race/ethnicity, and there was 

Pre diabetes
Total P value

Negative Positive

Gender
Male 69(86.25%) 11(13.75%) 80(100.0%)

0.278
Female and 46(92.0%) 4(8.0%) 50(100.0%)

Family history
Yes 42(84%) 8(16.0%) 50(100.0%)

0.124
No 73(91.25%) 7(8.75%) 80(100.0%)

Regular exercise
Yes 37(92.5%) 3(7.5%) 40(100.0%)

0.961
No 78(86.67%) 12(13.33%) 90(100.0%)

Smoking
Yes 15(78.95%) 4(20.05%) 19(100.0%)

1.926
No 100(90.09%) 11(9.91%) 111(100.0%)

BMI

Male 
Under weight 15(100%) 0(0%) 15(100.0%)

0.25Normal 50(86.21%) 8(13.79%) 58(100.0%)
Obese 15(83.33%) 3(16.67%) 18(100.0%)

Female 
Under weight 20(100%) 0(0%) 20(100.0%)

0.29Normal 15(93.75%) 1(6.25%) 16(100.0%)
Obese 15(83.33%) 3(16.67%) 18(100.0%)

Table-I. Distribution of risk factors and prevalence of prediabetes
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considerable discordance between measures of 
pre diabetes.16 

In our study only 15 students were pre diabetics 
and mostly males were affected i.e 14.1% as 
compared to females which were 7.8%. Similar 
findings were found in other studies having male 
predominancy.17-19 While the study conducted 
at Hyderabad it was found that pre diabetes 
were more prevalent in females.20 The difference 
between the percentages of male and female 
may be because our study was on the students 
of Ayub Medical College and most of the students 
were aware of sign and symptoms of diabetes, 
so they were conscious about their health for 
which they had special control on their diet as 
well as the male students were more in frequency 
as compared to females. In our study only 3 
patients having high BMI who were suffering from 
pre diabetes while remaining students having 
BMI within normal range. Li C et all found that 
overweight adolescents had a 2.6-fold higher rate 
than those with normal weight18 Similarly the study 
conducted at China and Kuwait, the prevalence 
of prediabetes were 3.8% and 6.8% respectively 
more in obese.20,23 On other hand, other studies 
concluded that obesity is not a significant risk 
factor.19,21,22 While in our study the prevalence of 
prediabetes in obese is40% which is much high 
than other studies. There are so many other 
risk factors. Smoking is one of the risk factor 
that can also cause prediabetes. In our study 
the total number of smokers were 19(14.62%). 
Among them only 4(21.05%) were found to be 
suffering from pre diabetes. Abdulbari Bener 
study concluded that smoking and family history 
are important contributors to Diabetes.20 The 
study in India found that smoking, obesity, family 
history and sedentary life style are important risk 
factors for pre diabetes.23 Similarly Amaranth et 
all found that the students are high risk of pre 
diabetes who having obesity, family history ,fast 
food consumption and physical inactivity.24

There are some limitations in our study. The 
dietary habits of the patients were not studied and 
the students were only medical students. Most 
of them were aware about the precautions. So, 

further studies needed in general population to 
give more valuable results about the prevalence 
of pre diabetes.

CONCLUSION
The prevalence of pre diabetes is much high 
among medical students. Not only medical 
students but other students with risk factors 
should be examined for pre diabetes and thus 
to prevent them from future type 2 diabetes 
mellitus. Community health programs needed for 
awareness among non-medical adults.
Copyright© 20 May, 2017.
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