
EL-MINIA MED. BULL. VOL. 23, NO. 1, JAN., 2012                                                     Ahmed et al 

 

226 

RISK CALCULATION AS A TOOL TO PREDICT TYPE 2 DIABETES 

MELLITUS AMONG THE EMPLOYEES AT EL-MINIA UNIVERSITY 

 

By 

Eman Ramadan Ahmed,  Mona Abou Zeid Khaliefa,  Emad Girgis Kamel  

and Fadia Abdel-Hamed Mosalem.  

Departement of Public Health and Preventive Medicine, 

 El-Minia Faculty of medicine  

 

ABSTRACT: 

Background: Finding effective means to prevent type 2 diabetes (T2D) is a critical 

public health priority. The recent clinical trials show that prevention of T2D with 

lifestyle intervention is possible, there is increasing interest in the development of 

tools to identify high-risk individuals who might benefit from interventions. 

Aim of the study: to identify individuals at increased risk for T2D among El-Minia 

University employees with a trial carried out to motivate people at high risk to adopt 

healthy lifestyles by delivering information about healthy diet and physical activity. 

Research hypothesis:. 

Subjects and methods: This is a descriptive cross-sectional study which carried out 

in El- Minia University during the period from September 2010 to March 2011. This 

study was conducted among 240 employees who were successfully approved to be 

interviewed and to participate in the study. Data were collected by a questionnaire 

included demographic data, questions regarding knowledge about ideal weight, 

healthy diet, exercise complications of diabetes and risk factors. The Finnish Type 2 

Diabetes Risk Score (FINDRISC) questionnaire was used for assessment of person’s 

probability of developing type 2 diabetes over the following 10 years.  

Results: About 35% of the study sample had score less than 7out of 26 and 

categorized as at low risk, 26.2% at slightly elevated risk, 16.3% at moderate risk, 

20.8% were categorized as at high risk and 1.7% at very high risk of developing 

diabetes within the next 10 years of life 

Conclusion: About 22.5% of the studied employees were categorized as at high risk 

of developing diabetes within the next 10 years of life. The females had higher risk 

scores than males.  

Recommendation: All individuals at high risk of developing T2D should be 

identified through opportunistic screening. FINDRISC questionnaire should be easily 

implemented into the medical office routine in primary health care units. Creating 

healthy public policy in workplaces and facilitating physical activity at work sites.  
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INTRODUCTION: 

Diabetes Mellitus (DM) is a 

chronic disease associated with 

multiple morbidities and reduced life 

expectancy. Type 2 diabetes (T2D) is 

the predominant form of diabetes 

worldwide, accounting for 90% of 

cases. It has become a global public 

health crisis that threatens the 

economies of all nations, particularly 

developing countries (Frank, 2011). 

 

According to the International 

Diabetes Federation diabetes affects at 

least 366million people worldwide in 

2011, and that number is expected to 
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reach 552 million by the year 2030, 

with two-thirds of all diabetes cases 

occurring in low- to middle-income 

countries (International Diabetes 

Federation, 2012). Egypt was among 

the top 10 countries in number of 

people with DM in age group between 

20-70 years. According to the Diabetes 

Atlas survey, the incidence of diabetes 

in Egypt in 2010 was 10.4 and 

estimated to increase by 2030 to 

12.8%. (International Diabetes 

Federation, 2010). 

 

Fortunately, several large 

clinical trials now provide evidence 

that T2D can be delayed or prevented 

by changes in these lifestyle factors 

(Gillies et al., 2008 and Li et al., 2008). 

 

An important step in preventing 

or delaying T2D and its complications 

is to identify people with pre-diabetes 

and undiagnosed diabetes so that they 

can be given appropriate care (Kenneth 

et al., 2008). Thus, identifying people 

at high risk of developing T2D through 

a simple method that could be used by 

individuals themselves to assess their 

risk profile may contribute to 

preventive efforts of public health 

magnitude (Aekplakorn et al., 2006). 

 

Recent years have seen the 

publication of a number of studies that 

searched for a risk score able to 

simplify and facilitate the detection of 

diabetes in patients who are unaware 

that they may have the disease, or able 

to predict who will develop T2D 

mellitus (Aekplakorn et al., 2006 and 

Schulze et al., 2007). 

 

Against the above background, 

it was decided to undertake a study 

with the aim of identifying individuals 

at increased risk for T2D by using the 

Finnish Diabetes Risk Score 

(FINDRISC) among El-Minia Univer-

sity employees and with a trial carried 

out to motivate people at high risk to 

adopt healthy lifestyles by delivering 

information about healthy diet and 

physical activity.  

 

SUBJECTS AND METHODS:  
Study design: This is a descriptive 

cross-sectional study which carried out 

in El- Minia University during the 

period from September 2010 to March 

2011. 

 

Administrative and ethical 

consideration: An approval was taken 

from the Dean of each faculty in 

addition; permission from the vice 

president of the university was 

obtained to interview the employees. 

Following the ethical guidelines of 

epidemiological research, a written 

informed consent was taken from each 

participant.  

 

Study population and sample size: 

Inclusion criteria: The employees of 

El-Minia University aged ≥45 years 

old.  

Exclusion criteria: Persons with 

previously diagnosed DM, age less 

than 45 years, pregnant females, 

history of sever psychic trauma or 

recent surgery and Chronic use of 

several medications, including high-

dose glucocorticoids, some 

chemotherapy agents, as well as some 

of the antipsychotics and mood 

stabilizers (especially phenothiazines 

and some atypical antipsychotics). 

 

Sample size: Sample size calculation 

is based on the objective of the study. 

The primary outcome is the perfor-

mance of the Diabetes Risk Score. 

Receiver operating characteristic 

(ROC) curves are used to summarize 

the accuracy of diagnostic tests. 

 

Collection of data: Data were 

collected by a designed well-structured 

questionnaire include demographic 

http://en.wikipedia.org/wiki/Glucocorticoid
http://en.wikipedia.org/wiki/Chemotherapy
http://en.wikipedia.org/wiki/Phenothiazine
http://en.wikipedia.org/wiki/Atypical_antipsychotics
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data: name, age, sex and questions 

regarding knowledge about ideal 

weight, healthy diet, exercise compli-

cations of diabetes and risk factors. 

The dependent variable, diabetes was 

assessed by using special questionnaire 

“Finnish Type 2 Diabetes Risk Score 

test (FINDRISC)”.  

 

Body weight and height were 

measured. The Body Mass Index 

(BMI) was calculated by the use of the 

following equation: BMI = weight (kg) 

/ height (m
2
)  Waist circumference was 

measured by using non stretchable 

measuring tape at the smallest 

horizontal circumference between the 

12
th

 rib and the iliac crest, the person 

stand with abdomen relaxed, arms at 

sides, and feet together. 

 

All participants taking part in 

the study should be made aware of the 

risks of developing diabetes through 

health educational message and be 

given appropriate advice according to 

their individual needs, persons with 

FINDRISC score of 15 or more (high 

risk); their number was 54 persons. 

Forty of them accepted to be included 

in a trial for lifestyle reinforcement 

that focuses on empowerment of the 

participants to change their lifestyle. 

After two weeks; initial assessment 

was done by measuring weight and 

waist circumference. Two weeks later 

another assessment for weight and 

waist circumference was done. 

 

STATISTICAL ANALYSIS:  

Data entry and analysis were all 

done using software called SPSS for 

windows version 19. Graphics were 

done by Excel Microsoft office 2010. 

Quantitative data were presented by 

mean and standard deviation, while 

qualitative data were presented by 

frequency distribution. Chi square test 

was used to compare between 

proportions. Student t-test was used to 

compare between two means. A p 

value <0.05 was considered 

significant.  

 

RESULTS:  
In table (1) it was shown that 

76.6% of the studied group lied in the 

age group between (45- 54) years old, 

34.2% and 45.8% had body mass index 

(between 25–30 kg/m
2
 and more than 

30 kg/m
2
) respectively. Waist 

circumferences were high (>88cm for 

females; >102cm for males) in 55.1% 

of the females and 17.6% of the males. 

Individuals who were physically 

inactive represented 47.9%. On other 

hand, 52.1% were physically. Irregular 

vegetables and fruits intake was 

reported by 43.3% of the employees 

and 24.6% of them reported that they 

use regular medication for 

management of hypertension. 

Furthermore, 10.8% of the participants 

had history of previous episode of high 

blood glucose. About 36.3% and 9.2% 

had family history of diabetes, first 

degree and second degree relative 

respectively.      

 

About 35% of the study sample 

had score less than 7out of 26 and 

categorized as at low risk, 26.2% at 

slightly elevated risk, 16.3% at 

moderate risk, 20.8% were categorized 

as at high risk and 1.7% at very high 

risk of developing diabetes within the 

next 10 years of life (table2). 

 

Females were categorized as 

either at moderate (21.7%) or at high 

risk (29%) of developing diabetes 

within the next 10 years of life. These 

figures were more than that found for 

males (8.8%) and (9.8%) respectively, 

and these differences were statistically 

significant (p= 0.0003 for moderate 

risk and p= 0.0001 for high risk). 

While (52.9%) of males were catego-

rized as low risk compared to 21.7% of 

females and the difference was 
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statistically significant (p= 0.0002). 

(table3) there was a minimum 

reduction after first two weeks in 

weight from 94.90±14.2 to 94.49±14.3, 

body mass index from 103.22±10.9 to 

102.97±11.1 and waist circumference 

from 36.39±5.8 to 36.26±5.8 before 

and after intervention, and this 

difference was statistically significant 

(p= 0.0001. 0.005, 0.005) respectively 

(table 4). 

 

Table (1): Frequency distribution of the risk factors according to the elements of  

                  Finnish Diabetes Risk Score among studied employees of El-Minia  

                  University, September 2010 to March 2011 

 

Risk factor Number Percent 

Age group 

45-54 

55- 60 

 

184 

56 

 

76.7% 

23.3% 

Body-mass index 
Less than 25 kg/m

2
 

25–30 kg/m
2
 

More than 30 kg/m
2

 

 

48 

82 

110 

 

20% 

34.2% 

45.8% 

Waist circumference  
MEN                                                       

Less than 94 cm  

94–102 cm  

More than 102 cm  

 

 

55 

29 

18 

 

 

53.9% 

28.4% 

17.6% 

WOMEN 

Less than 80 cm 

80–88 cm 

More than 88 cm 

 

27 

34 

76 

 

19.6% 

24.6% 

55.1% 

 physical activity 
Yes 

No 

 

125 

115 

 

52.1% 

47.9% 

Daily eating of  vegetables, fruit  
 Every day 

Not every day 

 

136 

104 

 

56.7% 

43.3% 

Taking of antihypertensive drugs  

No 

Yes 

 

181 

59 

 

75.4% 

24.6% 

History of previous episode high blood 

glucose  

 No 

 Yes 

 

214 

26 

 

89.2% 

10.8% 

Family  history of diabetes 
No 

Yes: second degree relatives 

Yes: parent, brother, sister or own child 

 

131 

22 

87 

 

54.6% 

9.2% 

36.3% 
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Table (2): Frequency distribution of the studied employees of El-Minia University  

                 according to Finnish Diabetes Risk Score, September 2010 to March 2011 

 

Risk category Number Percent 

Low risk (< 7) 84 35 

Slightly elevated risk (7-11) 63 26.5 

Moderate risk (12-14) 39 16.3 

High risk (15-20) 50 20.8 

Very high risk (>20) 4 1.7 

Total 240 100 

 

 

Table (3): Relation between sex and diabetes risk score among the studied employees  

                  of El-Minia University, September 2010 to March 2011 

 

Finnish Diabetes Risk Score 

 

Sex Z P 

Males 

No (%) 

(n= 102) 

Females 

No(%) 

(n= 138) 

Low risk (< 7) 54 (52.9%) 30 (21.7%) 5.01 0.0002 

Slightly elevated risk (7-11) 28 (27.5%) 35 (25.4%) 0.36 0.3 

Moderate risk (12-14) 9 (8.8) 30 (21.7%) 2.68 0.0003 

High risk (15-20) 10 (9.8%) 40 (29%) 3.62 0.0001 

Very high risk (>20) 1 (1%) 3 (2.2%) 0.71 0.2 

 

 

Table (4): Comparison between pre- and post-intervention assessment of weight,  

                  waist circumference and BMI among the studied employees of El-Minia  

                  University, September 2010 to March 2011. 

 

variables pre-intervention 

mean±SD 

(n= 40) 

post-intervention 

mean±SD 

(n= 40) 

t P 

value 

Weight  94.90±14.2 94.49±14.3 5.7 0.0001 

Waist circumference 103.22±10.9 102.97±11.1 2.9 0.005 

BMI 36.39±5.8 36.26±5.8 2.9 0.005 

 

 

 

DISCUSSION:  

Finding effective means to 

prevent T2D is a critical public health 

priority. The recent clinical trials show 

that prevention of T2D with lifestyle 

intervention is possible, there is also 

increasing interest in the development 

of tools to identify high-risk indivi-

duals who might benefit from 

interventions. 

 

The age distribution of the 

studied persons ranged between 45-60 

years old (mean age 50.7±4.6). The 

study group consisted of 42.5% males 

and 57.5% females, the urban residents 

were 65.8% and rural residents were 

34.2%.  Professional employees were 

6.7%, 82% were clerks and 11.3% 

were manual workers. 
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In this study it was found that 

34.2% and 45.8% classified as 

overweight and obese respectively 

(BMI 25-30 and >30kg/m
2
), Waist 

circumferences were high (>88cm for 

females; >102cm for males) in 55.1% 

of the females and 17.6% of the males. 

Nearly half of the participants 47.9% 

classified as physically inactive. 

Irregular vegetables and fruits intake 

was reported by 43.3% of the 

employees.  

 

About 24.6% of them reported 

that they use regular medication for 

management of hypertension and a 

previous episode of high blood glucose 

level was reported in 10.8% of the 

participants. About 45.4% had family 

history of diabetes (first and second 

degree relatives) (table 1). These 

findings approximate that reported by 

Abduelkarem et al., (2009) who 

conducted a study for risk calculation 

of developing type2 diabetes in the 

following 10 years in Libyan adults by 

using FINDRISC questionnaire and 

found that 74% of the sample studied 

had BMI >25kg/m
2
, Waist circum-

ferences were high in 41% of the 

females, 19% of the males, 57.3% 

were physically inactive.  Irregular 

fruit and vegetable intake was reported 

by 37% of the study participants. 

Abduelkarems’ study showed lower 

percentages as regard antihypertensive 

medication and previous episode of 

high blood glucose 10% and 4% 

respectively and higher percentage 

68.3% of persons with positive family 

history. This difference may be due to 

difference in the prevalence of 

hypertension and DM between the two 

countries. 

 

The current study found that 

20.8% were categorized as at high risk 

and 1.7% at very high risk of 

developing diabetes within the next 10 

years of life; this was higher than 

found by Abduelkarem et al., reported 

that 12.3% were categorized as at high 

and very high risk. This difference may 

be attributed to the higher percentages 

of some important risk factors in the 

current study such as obesity, central 

adiposity and previous episode of high 

blood glucose.  

 

The current study showed that 

females were more at risk of 

developing diabetes than males; this is 

nearly the same as reported by 

Abduelkarem et al., (2009). The higher 

risk of getting DM in females than 

males may be due to higher BMI in 

females, they were more physically 

inactive, had history of previous 

episodes of hyperglycemia and 

positive family history of diabetes  

more than males. 

 

In this study it was found that 

there was a significant reduction in all 

anthropometric measurements (weight, 

BMI and waist circumference) in pre- 

and post-intervention assessment group 

after two weeks (table 28). This is in 

agreement with Vermunt et al., (2011) 

who studied the overall effect of the 

Active Prevention in High-Risk 

Individuals of Diabetes Type 2 in and 

Around Eindhoven (APHRODITE) 

lifestyle intervention on T2D risk 

reduction in Dutch primary care after 

0.5 and 1.5 years and found that for all 

clinical measures, changes over time 

were mode. 

 

Conclusion and recommendation:  

About 22.5% of the studied 

employees were categorized as at high 

risk of developing diabetes within the 

next 10 years of life. The main 

modifiable risk factors were obesity, 

central obesity and physical inactivity. 

Therefore it is recommended that all 

individuals at high risk of developing 

T2D should be identified through 

opportunistic screening. FINDRISC 

http://care.diabetesjournals.org/search?author1=Paulina+W.A.+Vermunt&sortspec=date&submit=Submit
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questionnaire must be easily implem-

ented into the medical office routine in 

primary health care units. The 

application of a questionnaire in a 

different setting is a cost-efficient and 

practical tool to identify individuals at 

high risk of T2D in the general 

population. 
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 حساب المخاطز كأداة للتنبؤ بحذوث النمط الثانً لذاء السكزي بين مىظفً جامعت المنيا

 د. إًَبٌ ريضبٌ احًذ / ا.د يًُ أبى سَذ خهُفت /ا.د. عًبد جزجض كبيم/ ا. د. فبدَت عبذ انحًُذ يظهى

ُُب   قظى انصحت انعبيت و انطب انىقبئً – كهُت انطب – جبيعت انً
 

 مقذمت:
ًظ انثبًَنقذ أصبح اَجبد وطُهت فعبنت نهىقبَت يٍ حذود  هحت فً انصحت انعبيت.داء انظكزي يٍ انُ و قذ   يٍ الاونىَبث انً

 ٌ ًظ انثبًَ يٍ داء انظكزي يًكُت يٍ خلال حغُُز ًَظ انحُبةاوضحج انذراطبث انحذَثت ا  ونهذا فقذ شهذث .انىقبَت يٍ انُ

خبطز كىطُهت طههت ويبظطت لاكخشبف داء  انظُىاث الاخُزة َشز عذد يٍ انذراطبث حبحذ عٍ اطخخذاو  اطخبُبٌ لاحزاس انً
 .الاعهً فً عىايم الاخخطبرو انخعزف عهً الاشخبص  انظكزي

 

 :الهذف من هذه الذراست
قبهت هى انخعزف عهً الاشخبص الاكثزحعزضب نلاصببت بذاء انظكزي ُُب  خلال انعشز طُىاث انً  يع بٍُ انعبيهٍُ فٍ جبيعت انً

ظبو  الاشخبص الاعهً فً عىايم الاخخطبرنخحفُشيحبونت  عهىيبث حىل انُ  نخبٍُ أًَبط انحُبة انصحُت يٍ خلال حقذَى انً
. انغذائٍ انصحٍ وانُشبط انبذٍَ

طزيقت البحج: 

 

ُُب خلال انفخزة يٍ طبخًبز حذاخهُت  دراطت هذِ   240  عهًيهج انعُُتثعا وقذ .2011 وحخً يبرص 2010أجزَج فٍ جبيعت انً

ححىي بُبَبث وقذ حى جًع انبُبَبث عٍ طزَق اطخًبرة اطخبُبٌ  . يًٍ ابذوا يىافقخهى نهًشبركت فً انذراطتيىظفب يٍ انجبيعت
، ويكىَبث انغذاء انصحٍ، ويًبرطت انزَبضت و اخزي يخعهقت بذاء شخصُت و اجخًبعُت  ثبنٍ ، واطئهت يخعهقت بًعزفت انىسٌ انً

 نخقُُى احخًبل الاصببت ببنًُظ انثبًَ نذاء انظكزي عهً يذي  احزاس يخبطز انظكزي انفُهُذَتاطخبُبٌوقذ اطخخذو انظكزٌ 
انظُىاث انعشز انخبنُت 

 

 :النتائج
خبطزو انخعزض نحذود داء انظكزيصُف شبركٍُ حبعب نذرجت انً قبهت يٍ انحُبةعشز فٍ غضىٌ انظُىاث ال انً ٪ 35  انً انً

شبركٍُ نذَهى٪ 20,8 ويخبطز يعخذنت نذَهى ٪16,3  و يخبطز يزحفعت قهُلانذَهى٪ 26,2 ويُخفضت نذَهى يخبطز  يٍ انً
 . يخبطز عبنُت جذانذَهى٪ 1,7 و يخبطز عبنُت

 

 الخلاصت:

 ٌ ىظفٍُ ححج انذراطت نذَهى درجت يخبطزيزحفعت نلاصببت بذاء انظكزي22.5وجذ ا  عشز فٍ غضىٌ انظُىاث ال% يٍ انً

قبهت   اكثز يٍ انذكىر.الاعهً فً عىايم الاخخطبر  الإَبدوكبَج انً
 التىصياث:

 انطبً. انخقصًيٍ خلال الاكثزحعزضب نحذود داء انظكزي َُبغٍ ححذَذ الأفزاد  -1

  فٍ وحذاث انزعبَت انصحُت الأونُت. احزاس يخبطز انظكزي انفُهُذَت اطخبُبٌحطبُق اطخخذاو -2
شبط انبذٍَ فٍ يىاقع انعًم يٍ خلال حىفُز لوضع طُبطبث عبيت  -3 ًبرطت فخزاثحظهُم يًبرطت انُ  يٍ انىقج نً

شبط   .انُ
 الكلماث الذالت: 

ًظ انثبًَ,   , عىايم الاخخطبر. احزاس يخبطز انظكزي انفُهُذَتاطخبُبٌداء انظكزي انُ
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