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Abstract: 

Objective: The purpose of this analysis was to evaluate the prevalence of impaired glucose tolerance test (IGT) and 

diabetes in the population of Lahore using a (FPPPG) flexible postprandial plasma glucose test as a screening test. 

Study design: A cross-sectional study. 

Place and duration: In the Endocrinology department of Services Hospital Lahore for one year duration from 

March 2018 to March 2019. 
Methodology: 938 subjects were selected randomly; 406 of them were male, 532 were female. All were analyzed 

with FPPPG test by sampling time from 30 to 120 minutes after breakfast / snack / lunch. 

Results: Of the 406 men, (81%) 329 were normal, diabetic were 36 (8.87%) and IGT in 41 (10.1%) in the, and of 

the 532 women 329 were found normal, 66 (12.4%) had diabetes and (13.72%)73 had deteriorated glucose 

tolerance test. 

Conclusion: The overall diabetes mellitus prevalence for the population of Lahore was 10.87% and IGT in 12.15%. 
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INTRODUCTION: 

Diabetes mellitus is a chronic hyperglycemia 

syndrome. Type 2 diabetes mellitus: formerly 

(NIDDM) non-insulin dependent diabetes mellitus or 

adult diabetes is a metabolic disease determined by 
increase level of blood sugar in the reference of 

resistance to insulin and absolute deficiency of 

insulin or both [1-3]. It is supposed to have affected 

more than 150 million people globally and in the year 

2030 it affected 370 million [4]. The WHO ranks 

seventh in Pakistan's diabetes prevalence list. In 

Pakistan, 6.9 million people are diabetics and the IDF 

estimates that it will rise to 11.6 million by 2026, if 

no measures were adopted combat the disease [5]. 

According to the IDF estimates, in 2007, globally 

246 million people were diabetic; this makes it the 

most common noncommunicable diseases in the 
world and one of the fourth cause of death [6]. The 

classic diabetes mellitus symptoms are polydipsia, 

polyuria, fatigue, weight loss and polyphagia. 

Diabetes is generally irreversible and long-term 

complications due to high BSR levels may raise the 

risk of stroke, heart attack, amputation and Renal 

failure, even if patients have a reasonably normal 

lifestyle [7]. Late complication causes high health 

costs and reduced life expectancy. The rising 

prevalence of sedentary lifestyles and obesity is one 

of the main causes of diabetes mellitus type II and is 
the fastest growing public health issue worldwide, 

which brings about a high financial burden and cost 

of medical care [8]. Type 2 diabetes is mainly 

because of genetics and lifestyle factors. The WHO 

definition of diabetes, symptoms or glucose tolerance 

or fasting plasma glucose (126 mg / dl) ≥7.0 mmol / 

L,2 hours after the oral dose, ≥ 11.1 mmol / l (200 mg 

/ dl ) plasma glucose [9]. Diabetes screening test is 

advised for most of the people in different life stages 

and in any of the various risk factors. Many 

researchers suggests adults between 40 and 50 years 

of age should be done with universal screening at 
regular intervals [10]. The earliest screening tests are 

usually suggested for people with risk factors such as 

family history of diabetes, obesity, high-risk 

ethnicity, gestational diabetes history. In a test report 

from the Health Quality and Research Agency in 

2005, it was supposed that there was proof that a 

combination of exercise, diet and drug therapy 

(acarbose, metformin) could be used.  

 

MATERIALS AND METHODS: 

This cross-sectional study was held in the 

Endocrinology department of Services Hospital 

Lahore for one year duration from March 2018 to 

March 2019. 938 subjects were selected randomly; 

406 of them were male, 532 were female. All the 

subjects in the study did sedentary work and women 

were housewives. All selectees were interviewed and 

included only who give consent to complete the 

study. The cross-sectional study was done to 

determine the diabetes mellitus prevalence in adult 

men and women between 30 and 60 years of age in 
the Lahore population using (FPPPG) single flexible 

postprandial plasma glucose test with sampling time 

after 30 to 120 minutes of breakfast / snack / food. 

Subjects with blood glucose (7-11 mmol / L after 

breakfast / snack / 30-120 minutes after meal) were 

subjected to OGTT. The first sample was collected in 

starvation and the other 2 were taken after oral 

glucose load of 75 grams. According to WHO 

criteria; results were interpreted. Data were analyzed 

by the SPSS version 17.0. Significance level was 

determined as 0.05. Chi-square test and Student's test 
(t) were recommended for statistical analysis. 

 

RESULTS: 

406 male were selected for FPPG; 7-11 mmol / L 

blood glucose levels was noted in Eighty one of them 

(20.1%), blood glucose below 7 mmol / l was noted 

in (74.9%)  and twenty three diabetic has 11 mmol / l 

or above. OGTT was recommended in 81 individuals 

with FPPG levels ranging from 7 to 11 mmol / l, of 

which 8.5-10.9 mmol / l blood glucose levels was in 

41, 13 of them had a level higher than 11 mmol / l 

and 27 normal bloods. The patient was diagnosed 
with diabetic and FPPG for 23 patients. Therefore, 

diabetic patients were diagnosed in 36 patients 

(Figure 1). 
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532 total women were selected for the study. Of the 

532 subjects, the FPPPG level was <7 mmol / l in 

three hundred and fifty-three volunteers, while one 

hundred and forty-four has FPPG levels (7-11) mmol 

/ l and 35 had greater than 11 mmol / l of 7 to 11 

mmol / l blood glucose level. OGTT was applied to 

the group consisting of 144 people with a value of 

these, 73 (8.4-10.8) had impaired glucose tolerance 

test with two hours blood glucose ranging from 1 

mmol / l, 31 had > 11.1 mmol \ l blood glucose levels 

and normal glucose level in 40. Finally, thirty-five 

patients were diagnosed with diabetes and thirty-one 

patients were diagnosed with diabetes as OGTT, thus 

a total of 66 people were diagnosed with diabetes. 

The overall diabetes mellitus prevalence was 13.7% 

(n = 73) IGT and 12.4% (n = 66) diabetics (Fig. 2). 

 

 
 
Using (FPPPG) flexible postprandial plasma glucose 

test with a sampling time of 30 to 120 minutes after 

snack / breakfast / lunch as a screening test at 7.0 

mmol / l cut-off value for screening diabetes and 

IGT, 100% sensitivity for diabetes detection showed 

66.% specificity with 55% positive predictive value. 

83.3% was Sensitivity for IGT, 91.3% specificity and 

83.3% was the positive predictive value. 

 

DISCUSSION: 

The overall diabetes mellitus prevalence for the 

Lahore population was 10.87% and 12.15% for IGT 

(impaired glucose tolerance), respectively. The 

diabetes mellitus prevalence in our analysis can be 

compared with the data published by Punjab, 

Baluchistan, North West Region (NWFP) and Sindh 
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from four other provinces of Pakistan [11]. In the 

Punjab study, the diabetes prevalence was 9.83% for 

women and 12.14% for men. Total intolerance to 

total glucose (IGT and diabetes) was present in 

16.67% of men and in 19.37% of women. In NTFPs, 
the overall IGT and NIDDM prevalence in men and 

women was 9.4% and 11.1%, respectively [12]. 

Gender-specific diabetes prevalence was 11.6% in 

women and 9.2% in men. In Balochistan, incidence 

of IGT and diabetes in both genders are 11.9%  and 

10.8% (urban) and 11.2% and 6.5% (rural) 

respectively [13]. The diabetes prevalence in urban 

and rural areas was 11.1% in males, 10.6% in 

females, 10.3% in males and 4.8% in females. In the 

Sindh region, the diabetes prevalence in males was 

16.3% (8.90%, 7.2% newly diagnosed) and 11.7% in 

women. In our study, the diabetes mellitus prevalence 
is comparable to other populations in developing 

countries such as Iran 2%, Oman 10%, Argentina 

7%, Palestine 9.6%, Taiwan 8.1% and Porto 9.7% 

[14]. The diabetes mellitus prevalence and IGT was 

15.9% and 22.01%, respectively, in studies 

conducted by Martin et al. A similar diabetes mellitus 

prevalence was observed in Malaysia. IGT and 

Diabetes mellitus in the population were 11.3% and 

4.7%, respectively. Hamman et al  reported a 

different prevalence of diabetes in two different 

ethnic groups (Hispanic and Anglo-Saxon) living in 
similar conditions. [15] The overall prevalence of 

diabetes was higher in Hispanic (6.6%) than Anglo-

Saxons (3.6%). This variable prevalence of the most 

common endocrine disease is due to environmental 

and social factors. The increase in income, obesity 

and low exercise were associated with the high 

prevalence of diabetes mellitus. 

 

CONCLUSION: 

The overall diabetes mellitus prevalence in the 

Lahore population is 10.87% and 12.15% for IGT 

(impaired glucose tolerance). In our analysis, the 
diabetes mellitus prevalence was comparable to that 

obtained from the four other Pakistan provinces and 

compared with other populations in developing 

countries. The Type II diabetes prevalence is 

becoming one of the fastest growing public health 

problems in Pakistan, so assessing the prevalence of 

diabetes will be useful in future national planning and 

service delivery. 

 

REFERENCES: 
1. Aamir, Azizul Hasan, Zia Ul-Haq, Saeed A. 

Mahar, Faisal Masood Qureshi, Ibrar Ahmad, 

Ali Jawa, Aisha Sheikh et al. "Diabetes 

Prevalence Survey of Pakistan (DPS-PAK): 

prevalence of type 2 diabetes mellitus and 

prediabetes using HbA1c: a population-based 

survey from Pakistan." BMJ open9, no. 2 (2019): 

e025300. 

2. Yao, Z., Gu, Y., Zhang, Q., Liu, L., Meng, G., 

Wu, H., Xia, Y., Bao, X., Shi, H., Sun, S. and 

Wang, X., 2019. Estimated daily quercetin intake 
and association with the prevalence of type 2 

diabetes mellitus in Chinese adults. European 

journal of nutrition, 58(2), pp.819-830. 

3. Xiang, Yufei, Gan Huang, Yaxi Zhu, Xuan Zuo, 

Xinyuan Liu, Qiong Feng, Xia Li et al. 

"Identification of autoimmune type 1 diabetes 

and multiple organ‐specific autoantibodies in 

adult‐onset non‐insulin‐requiring diabetes in 

China: A population‐based multicentre 

nationwide survey." Diabetes, Obesity and 

Metabolism 21, no. 4 (2019): 893-902. 

4. Palmer, Michael K., and Peter P. Toth. "Trends 
in Lipids, Obesity, Metabolic Syndrome, and 

Diabetes Mellitus in the United States: An 

NHANES Analysis (2003‐2004 to 

2013‐2014)." Obesity 27, no. 2 (2019): 309-314. 

5. Perez, Stephany I. Adame, Peter A. Senior, 

Catherine J. Field, Kailash Jindal, and Diana R. 

Mager. "Frailty, health-related quality of life, 

cognition, depression, vitamin d and health-care 

utilization in an ambulatory adult population 

with type 1 or type 2 diabetes mellitus and 

chronic kidney disease: a cross-sectional 
analysis." Canadian journal of diabetes 43, no. 2 

(2019): 90-97. 

6. Arora, G.P., Åkerlund, M., Brøns, C., Moen, 

G.H., Wasenius, N.S., Sommer, C., Jenum, A.K., 

Almgren, P., Thaman, R.G., Orho‐Melander, M. 

and Eriksson, J., 2019. Phenotypic and genotypic 

differences between Indian and Scandinavian 

women with gestational diabetes 

mellitus. Journal of internal medicine. 

7. Nunes, M.A. and Brož, J., 2019. Diabetes 

mellitus prevalence among traditional Roma 

women in Serbia: response to Čvorović. Journal 
of biosocial science, pp.1-2. 

8. Li, Jingyan, Jingxian Ni, Yanan Wu, Hongyan 

Zhang, Jie Liu, Jun Tu, Jingqiu Cui, Xianjia 

Ning, and Jinghua Wang. "Sex differences in the 

prevalence, awareness, treatment, and control of 

diabetes mellitus among adults aged 45 years 

and older in rural areas of northern China: a 

cross-sectional, population-based 

study." Frontiers in Endocrinology 10 (2019). 

9. Ohnishi, Hirofumi, and Shigeyuki Saitoh. 

"Obesity and Diabetes Mellitus as Risk Factors 
for Cardiovascular Disease in the Elderly." 

In Health Issues and Care System for the 

Elderly, pp. 97-106. Springer, Singapore, 2019. 

10. Briganti, Cauê Pontes, Marcus Tolentino Silva, 

José Vanilton de Almeida, and Cristiane de 



IAJPS 2019, 06 (05), 9210-9214                 Nisar Haider Anjum et al                ISSN 2349-7750 
 

 
 

w w w . i a j p s . c o m  
 

Page 9214 

Cássia Bergamaschi. "Association between 

diabetes mellitus and depressive symptoms in the 

Brazilian population." Revista de saude 

publica 53 (2019): 05. 

11. Ahmed, Abdulrzag F., Mohamed S. Fayed, 
Majda H. Yasser, and Lisa F. Lincz. 

"Retrospective study among primary care Type 2 

diabetes mellitus patients within the city of 

Zliten, Libya, represented high incidence of early 

onset of disease diagnosis." Libyan Journal of 

Medical Sciences 3, no. 1 (2019): 13. 

12. Melvin, Audrey, Lynn Redahan, Mensud 

Hatunic, and Siobhán E. McQuaid. 

"Microvascular diabetes complications in a 

specialist young adult diabetes service." Irish 

Journal of Medical Science (1971-) 188, no. 1 

(2019): 129-134. 
13. de Vries, T.I., Kappelle, L.J., van der Graaf, Y., 

de Valk, H.W., de Borst, G.J., Nathoe, H.M., 

Visseren, F.L.J., Westerink, J. and SMART 

study group, 2019. Thyroid-stimulating hormone 

levels in the normal range and incident type 2 

diabetes mellitus. Acta diabetologica, 56(4), 

pp.431-440. 

14. Namayandeh, Seyedeh Mahdieh, Ahmad Karimi, 

Hossein Fallahzadeh, Masoud Rahmanian, Seyed 

Mahmood Sadr Bafghi, Mohammadhosein 

Soltani, and Leila Hadiani. "The incidence rate 
of diabetes mellitus (type II) and its related risk 

factors: A 10-year longitudinal study of Yazd 

Healthy Heart Cohort (YHHC), Iran." Diabetes 

& Metabolic Syndrome: Clinical Research & 

Reviews 13, no. 2 (2019): 1437-1441. 

15. Paruk, Imran M., Vasudevan G. Naidoo, Fraser 

J. Pirie, Sureka Maharaj, Ntombifikile M. 

Nkwanyana, Hilary L. Dinnematin, Yasmeen 

Ganie, Pratistadevi K. Ramdial, and Ayesha A. 

Motala. "Prevalence and characteristics of celiac 

disease in South African patients with type 1 

diabetes mellitus: Results from the Durban 
Diabetes and Celiac Disease Study." Journal of 

gastroenterology and hepatology (2019). 


