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Introduction 
 

WHO has reported that there is a noticeable 

increase in the number of individuals affected 

with diabetes mellitus and the trend is 

scheduled to grow in geometric proportions in 

the next couple of decades. WHO also 

predicts that the developing nations will 

suffer from this epidemic in the 21st century. 

A noticiable increase has been seen in the 

prevalence of diabetes in both rural as well as 

urban Indians with the sharpest increase in 

southern India in the previous two decades. 

Although genetic susceptibility is involved in 

etiology of type 1 diabetes to a certain extent. 

There are certain other factors which play role 

in it. High incidents of type 2 diabetes in 

population is associated with cultural changes 

in the diets which were consumed previously 

and also with increasing obesity, especially 

android type obesity. It has been noticed in 

various population groups that, family history 
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There is a noticeable increase in the number of individuals affected with diabetes mellitus 

and the trend is scheduled to grow in geometric proportions in the next couple of decades. 

The study was conducted to assess the prevalence of diabetes in Ludhiana district. The 

Information was collected through personal interview schedule using the especially 

structured schedule. The entire data was collected from 2014-2018. Fasting blood glucose 

was checked using standard methods. It was found that out of 880 total subjects, 

prevalence rate of diabetes was significantly higher among urban subjects (45 %) as 

compared to rural subjects (38 %). Significantly higher percentage of urban men had 

diabetes (51 %) as compared to rural men (37 %) while 39 per cent rural and 38 % urban 

women had diabetes. Fasting blood glucose levels among rural and urban men ranged from 

66-463 and 61-362 mg/dl with mean value of 135.22 and 140.57 mg/dl, respectively. The 

corresponding values in case of women were 60-431 and 64-388mg/dl with mean value of 

136.85 and 132.11mg/dl, respectively. The study concluded that the prevalence rate of 

diabetes was significantly higher among urban subjects (45 per cent) as compared to rural 

subjects (38 per cent) whereas the mean fasting blood glucose levels of rural diabetic and 

non-diabetic subjects were significantly higher as compared to urban subjects. 
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of the disease (type 2 diabetes) is an 

important risk factor. Diet and lifestyle-

related conditions which cause obesity will 

clearly influence the risk of an individual and 

populations, developing Diabetes, who are 

susceptible to this condition. As it has been 

noticed that with a given BMI (Body mass 

index), Asian Indians have comparatively 

higher waist circumference, higher waist-hip 

ratios, more subcutaneous and visceral fat and 

more insulin resistance than European 

individuals. (McKeigue et al., 1991)  

 

Wild et al (2004) has reported that globally 

the prevalence of the disease is predicted to 

double in number from 171 million in 2000 - 

366 million in 2030 and the maximum 

increase will be seen in India. By 2030 the 

diabetes mellitus may go up to 79.4 million 

individuals in India, 42.3 million individuals 

in China and 30.3 million in United 

States.(Whiting et al., 2011).  

 

Nowadays diabetes mellitus has become an 

important public health challenge. It is the 

major cause of death and disability across the 

world. There is an uncertain future in front of 

India in relation to the potential burden that 

diabetes may impose upon the country. IDF 

Diabetes atlas Ninth edition 2019 has reported 

that globally the prevalence of the disease in 

2019 was 463 million (adults of age 20-79 

years) is predicted to rise to 700 million in 

2045. (IDF Diabetes Atlas Ninth edition 

2019).India is one of the members of the 

seven countries of the IDF SEA (South East 

Asia) region. Globally 463 million people 

have diabetes and in the SEA region 88 

million people have the disease; it could rise 

to 153 million by 2045. India is at the second 

position after China with 77 million cases of 

Type 2 diabetes mellitus (T2DM).  

 

Health care facilities such as available reliable 

screening methods and medications are easily 

available in the urban area, which are not 

commonly accessible to rural patients. There 

is an uneven distribution of health resources 

in the rural and urban areas, and along with 

this in the rural area, poverty may be multi-

faceted. Food insecurity, lower literacy rate, 

poor hygiene and sanitation and dominance of 

communicable diseases are more in the rural 

area. There is also a lack of counselling 

services. The distance to health services is 

also very long. Lesser and old health care 

facilities in the rural area to manage diabetes 

may affect their diabetic complications as 

compared to urban people (Khalil and George 

2012). It shows that both local governments 

and policymakers are maybe under-

prioritising the approaching threat of diabetes 

mellitus (Anjana et al., 2011c). All these 

insufficiencies contribute towards an 

infrastructure that is not equipped to deal with 

diabetes screening, management and 

prevention.  

 

Knowledge and awareness about diabetes are 

not adequate in India. Various diabetes 

education programmes are instantly needed 

both in rural and urban India. The presence of 

several diabetic complications is seen at the 

time of clinical diagnosis of diabetes. It is the 

major reason behind the recommendations for 

screening for type 2 diabetes (Mohan et al 

2005) (Manjula et al., 2016). 

 

Regarding dietary habits, high intake of sugar 

(traditional sources as well as sugar-

sweetened beverages) has been found in the 

Indian population (Gulati and Misra 2014). 

Along with that Asian Indians consume fewer 

fruits and vegetables as compared to south 

Asian countries (Goyal and Yusuf, 2006). 

Besides this, excessive intake of refined 

cereals e.g. polished white rice has been 

found to elevate the chances of getting type 2 

diabetes (Mohan et al., 2016). The physical 

activity level of Asian Indians has been found 

lower as compared to other communities 

(Anjana et al., 2016). Though there is an 
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increased prevalence of diabetes within the 

country but there is no nationwide and very 

few multi-centric studies being conducted on 

assessing the prevalence of diabetes mellitus 

and its complications. The studies which have 

been conducted may also be prone to some 

potential error because of the heterogeneity of 

the Indian population with respect to 

ethnicity, culture, socio-economic settings, 

mean that the expectation of regional results 

may not give accurate estimates for the entire 

country. However, there is a trend of diabetes 

prevalence that is related to the geographical 

distribution of disease in India. Keeping the 

above discussion in mind the current study 

was carried out to assess the prevalence of 

diabetes mellitus in Ludhiana. 

 

Materials and Methods 

 

The present study was aimed to assess the 

prevalence and determinants of diabetes 

mellitus 

 

Selection of the Subjects 

 

The sampling design used for the study was 

30 cluster multi-stage sampling. A total of 30 

locations from Ludhiana district were selected 

targeting adult men and women. In the next 

stage of sampling 12 blocks of Ludhiana 

district were selected. From each block two 

villages (total of 24 villages) and 6 locations 

from the urban area were selected in order to 

have a total random sample size of 880 

subjects in the age group ≥ 20 years, 

representing the rural and urban areas of 

Ludhiana.  

 

Development of interview schedule 

 

A well-structured questionnaire-cum 

interview schedule was developed to elicit the 

general information, socio-economic status of 

the subjects. The preliminary interview 

schedule was pre-tested to ensure the validity 

of questionnaire. Thereafter, necessary 

modifications were incorporated. The 

modified questionnaire was used for the 

study. 

 

Collection of data 

 

The Information was collected through 

personal interview schedule using the 

especially structured schedule. The entire data 

was collected from 2014-2018. 

 

General Information 

 

Participants were recruited via door to door 

survey as well as the health camp approach. 

Local panchayats and village heads were 

consulted and permission was obtained to 

carry out the study. Informed verbal consent 

was obtained from all research participants 

prior to enrollment. 

 

Participants then completed a brief survey 

form in which basic demographic information 

related to age, caste, religion, size and type of 

family, occupation, income and education of 

subjects were collected through personal 

interview technique.  

 

Measurement of fasting blood glucose 

 

In order to check the blood glucose 

measurements, participants were requested to 

attend the survey early in the morning, after an 

overnight fast of 8- 12 hours. Fasting capillary 

blood glucose was measured using a glucose 

meter (ACCU-CHECK
®
 Active). Diabetes was 

defined on fulfilment of criteria laid down by 

the WHO consultation group report and 

international diabetes federation IDF (WHO, 

2006), Diabetes was diagnosed on plasma 

fasting blood glucose ≥126mg/dl and known 

cases of type 2 diabetes mellitus. Prediabetes 

was diagnosed on plasma fasting blood glucose 

100mg/dL (5.6mmol/L) to 125mg/dL 

(6.9mmol/L) (impaired fasting glucose). 



Int.J.Curr.Microbiol.App.Sci (2020) 9(11): 106-117 

 

109 

 

Ethical issues 
 

This study was conducted according to the 

guidelines laid down in the Declaration of 

Helsinki and all procedures involving 

research study participants were approved by 

the Ethical Committee of Punjab Agricultural 

University. Informed consent was obtained 

from all subjects. 

 

Results and Discussion 

 

The present study was aimed to assess the 

prevalence, determinants of diabetes mellitus 

in Ludhiana district. Study was designed to 

conduct a survey in 30 locations of Ludhiana.  

 

Eight hundred and eighty respondents were 

interviewed and surveyed. Out of total, 273 

men and 391 women were from rural areas 

while 114 men and 102 women were from 

urban area, respectively to assess general 

information, anthropometric status, socio- 

economic status, eating habits, family history 

of diabetes and physical activity pattern of the 

subjects. The target population was 40-60 

years but individuals from other age groups 

who were interested in the study were also 

included to cover wide range of age that is 

≥20 years. 

 

General information of the study subjects 

 

Age profile of the subjects 

 

Data in Table 1 reveals the general 

information of the study population. Majority 

of the rural men i.e. about 35 and 34 per cent 

were from the age group of 40-49 years and 

50-59 years, respectively. In urban area, 

majority (32 per cent) of the men were in the 

age group of 50-59 years, followed by 28 per 

cent in the age group of ≥60 years. It was 

observed that in case of rural women, 35 per 

cent women belonged to the age group of 40-

49 years and 28 per cent were in the age 

group of 50-59 years. In urban areas, majority 

of the women were in the age group of ≥60 

years (29 per cent) whereas 28 and 25 % 

urban women were in the age group of 40-49 

years and 50-59 years, respectively.  

 

Marital status  

 

Regarding the marital status of the study 

population, majority of the rural and urban 

men (97 and 98 per cent, respectively) were 

married. Similarly in case of women, 94 per 

cent rural and 96 per cent urban women were 

married.  

 

Caste 

 

Majority of the study subjects were from 

general category. In rural area 74 per cent 

men belonged to general caste and 26 per cent 

were from schedule caste (SC). The 

corresponding values in urban area were 74 

and 26 per cent, respectively. Similarly in 

case of women, 61 per cent of the women 

were from general caste and 39 per cent were 

from SC category. Whereas in urban area 59 

per cent women belonged to general category 

and 41 per cent women belonged to schedule 

caste category. 

 

Religion 

 

In rural area, majority of the study subjects 

(96 per cent) were Sikhs, 3 per cent men were 

Hindus and only small percentage (1 per cent) 

was of Muslims. Whereas in urban area (49 

per cent) subjects belonged to Hindu religion 

and (49 per cent) to Sikh religion and only 2 

per cent belonged to Muslim religion. In case 

of women, majority of the rural women 

belonged to Sikh religion (97 per cent) and 

only 3 per cent rural women belonged to 

Hindu religion. On the other hand in urban 

area 60 per cent of the urban women belonged 

to Hindu religion and 40 per cent women 

belonged to Sikh religion. 
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Type of family 

 

In the rural area 51 per cent men had nuclear 

family system and 49 per cent had joint 

family system. Whereas in urban area the 

percentage of men living in nuclear family 

system was higher (55 per cent) as compared 

to joint family system (45 per cent). In case of 

women, 52 per cent rural women were living 

in nuclear families and 48 per cent women 

had joint family system. Whereas the urban 

population of surveyed women were equally 

distributed in nuclear and joint family system. 

 

Family composition  

 

Data showed that majority of the rural men 

(57 per cent) had 5-8 family members, 34 per 

cent rural men had up to 4 family members 

and only 9 per cent subjects had family 

members more than eight. On the other hand, 

(46 per cent) of the urban men had family 

composition of up to 4 members and 5-8 

members and only 8 per cent men had more 

than eight family members. In case of women 

majority of the rural women had family 

composition of 5-8 members. 37 per cent 

subjects had up to 4 family members and only 

12 per cent women lived with more than eight 

family members. Whereas in urban area, 51 

per cent women had 5-8 family members, 37 

per cent urban women had up to 4 family 

members.  

 

Educational Status of the subjects 

 

Information pertaining to the educational 

status of the study population is presented in 

Table 1. It can be inferred that illiteracy rate 

was more among rural men and women (11 

and 47 per cent) as compared to urban men 

and women (7 and 18 per cent, respectively). 

Majority of the rural and urban men had done 

matriculation (29 and 34 per cent, 

respectively). About 25 per cent rural men 

had the education level till middle class while 

16 per cent urban men were educated upto 

senior secondary. Six per cent of urban men 

were post-graduated while no rural men had 

been educated to this higher degree. 

 

In case of women, majority of the rural and 

urban women had received only primary 

education (21 and 20 per cent, respectively). 

Around 17 per cent rural women had the 

education level till middle class while 20 per 

cent urban women were educated upto higher 

secondary. In urban area, 9 and 7 per cent 

women had done graduation and post 

graduation respectively; where as no rural 

women had been educated to this degree. 

 

Table.1 General information of the subjects 

 

Characteristics Men Women 

Rural 

(n=273) 

Urban 

(n=114) 

Rural 

(n=391) 

Urban 

(n=102) 

Age (years)     

<30 5(2) 3(3) 9(2) 7(7) 

30-39 18(7) 12(11) 47(12) 10(10) 

40-49 95(35) 31(27) 135(35) 29(28) 

50-59 92(34) 36(32) 110(28) 26(25) 

≥60 63(23) 32(28) 90(23) 30(29) 

Marital status     

Married 266(97) 112(98) 369(94) 98(96) 

Widowed 6(2) 0(0) 22(6) 1(1) 
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Single 1(0) 2(2) 0(0) 3(3) 

Caste     

General 202(74) 84(74) 238(61) 60(59) 

SC 71(26) 30(26) 153(39) 42(41) 

Religion     

Hindu 9(3) 56(49) 10(3) 61(60) 

Sikh 263(96) 56(49) 381(97) 41(40) 

Muslim 1(0) 2(2) 0(0) 0(0) 

Christian 0(0) 0(0) 0(0) 0(0) 

Type of family     

Nuclear 138(51) 63(55) 202(52) 51(50) 

Joint 135(49) 51(45) 189(48) 51(50) 

Family 

Composition 

    

Up to 4 

members 

93(34) 53(46) 144(37) 38(37) 

5-8 members 155(57) 52(46) 199(51) 52(51) 

>8 members 25(9) 9(8) 48(12) 12(12) 

Education     

No education 30(11) 8(7) 185(47) 18(18) 

Primary 58(11) 15(13) 82(21) 20(20) 

Middle  68(25) 12(11) 65(17) 15(15) 

Matric 80(29) 39(34) 44(11) 13(13) 

Higher 

secondary 

22(8) 18(16) 15(4) 20(20) 

Graduate 15(5) 15(13) 0(0) 9(9) 

Post graduate 0(0) 7(6) 0(0) 7(7) 

Occupation     

Farmer 210(77) 9(7) 0 0 

Business 8(3) 56(49) 0 21(21) 

Service 17(6) 24(21) 10(3) 7(7) 

Labour 28(10) 15(13) 41(10) 0(0) 

Home maker 0(0) 0(0) 340(87) 72(71) 

Retired 10(4) 11(10) 0(0) 0(0) 

Monthly income 

(Rs.) 

    

<5000 0(0) 0 14(4) 0(0) 

5000-10000 18(7) 2(2) 21(5) 0(0) 

10000-20000 51(19) 32(28) 92(24) 13(13) 

20000-30000 182(67) 60(53) 208(53) 56(55) 

≥30000 22(8) 20(18) 56(14) 33(32) 
Figures in parentheses represent percentages 
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Table.2 Distribution of the subjects on the basis of blood glucose levels  

 
Category Blood 

glucose 

levels 

mg/dL 

Men Women Total (N=880) 

Rural 

(n=273) 

Urban 

(n=114) 

Z- value Rural 

(n=391) 

Urban 

(n=102) 

Z- value Rural 

(n=664) 

Urban 

(n=216) 

Z- value 

Non diabetics <110 124(45) 41(36) 1.71* 180(46) 52(51) 0.89
NS

 304(46) 93(43) 0.70
 NS

 

Impaired fasting 

glucose 

110-125 48(18) 15(13) 1.07
 NS

 58(15) 11(11) 1.05
 NS

 106(16) 26(12) 1.40
 NS

 

Diabetics >125 101(37) 58(51) 2.53** 153(39) 39(38) 0.17
 NS

 254(38) 97(45) 1.73* 

Figures in parenthesis are percentages. 

*Significant at 10%; **Significant at 5%; *** Significant at 1% NS-Non Significant 

 

Table.3 Fasting blood glucose levels of the study subjects 

 

Subjects Fasting blood glucose (mg/dl) t -value 

Range Mean ± SE 

Men Rural (n=273) 66-463 135.22± 3.98 21.01* 

Urban (n=114) 61-362 140.57±5.73 

Women Rural (n=391) 60-431 136.85±3.51 17.81* 

Urban (n=102) 64-388 132.11±6.31 

Fasting glucose level normal range <110mg/dl 

*Significant at 5% level 

 

Table4 Prevalence of diabetes among the subjects in different age groups 

 

Age, years Men Women 

Rural Urban Rural Urban 

n Number (%) n Number (%) n Number (%) n Number (%) 

<30 3 0(0) 2 1(50) 5 3(60) 4 0(0) 

30-39 20 6(30) 13 3(23) 51 12(24) 13 4(31) 

40-49 95 37(39) 31 15(48) 135 36(27) 29 8(28) 

50-59 92 38(41) 36 18(50) 110 48(44) 26 10(38) 

≥60 63 20(32) 32 21(66) 90 54(60) 30 17(57) 

Total 273 101(37) 114 58(51) 391 153(39) 102 39(38) 

Figures in the parenthesis represent percentages
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Fig.1 Distribution of men based on blood glucose levels 

 

  
 

 

Fig.2 Distribution of women based on blood glucose levels 

 

  
 

 

Fig.3 Mean fasting blood glucose levels of selected men 

 

 
Bars with different alphabets differ significantly 

 

Fig.4 Mean fasting blood glucose levels of selected women 

 

 
Bars with different alphabets differ significantly 
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Occupation  

 

Majority of the men in rural area were 

involved in farming (77 per cent) followed by 

10 per cent as labourers, 6 per cent were in 

service sector and only 3 per cent were 

involved in business (Table 1). On the other 

hand, majority of the urban men were 

involved in business (49 per cent) followed by 

21 per cent in service sector, 14 per cent 

belonged to labour category and 10 per cent 

were retired elders and only 7 per cent urban 

men were involved in farming. 

 

For women, majority of the rural and urban 

women were home maker (87 and 71 per 

cent), respectively. This was followed by 10 

per cent as labourers in rural women and 21 

per cent of urban women were engaged in 

business.  

 

Monthly Income  

 

The subjects were classified under five 

different income groups. It is evident from the 

Table 1 that majority of the rural and urban 

men (67 and 53 per cent, respectively) had 

monthly income between Rs. 20-30,000. 

Around 8 per cent of rural men and 18 per 

cent of the urban men had monthly income ≥ 

Rs.30000 because of more opportunities of 

income like business and service in the urban 

area. Majority of the studied rural and urban 

women (53 and 55 per cent. respectively) had 

monthly family income range Rs.20000-

30000. Around 14 and 32 per cent rural and 

urban women had family income Rs. ≥30000, 

respectively. Only 4 per cent rural women had 

monthly income less than Rs. 5000.  

 

Prevalence of diabetes  

 

The prevalence of diabetes in the study 

population both in rural and urban men and 

women are given in the Table 2 (Fig. 1 and 

2). 

 

Data revealed that out of 880 total subjects, 

prevalence rate of diabetes was significantly 

higher among urban subjects (45 per cent) as 

compared to rural subjects (38 per cent). 

Significantly higher percentage of urban men 

had diabetes (51 per cent) as compared to 

rural men (37 per cent) while 39 per cent rural 

and 38 per cent urban women had diabetes. 

Impaired fasting glucose was observed higher 

among rural men and women but the 

difference was non significant. 

 

Studies done in India have reported a greater 

diabetes prevalence in urban area as compared 

to rural area (Ramachandran et al., 2010; Gupta 

and Misra, 2007). The Indian Industrial 

Population Surveillance Study evaluated the 

prevalence of diabetes at seven industrial sites 

in the country and reported a diabetes 

prevalence of 8% (Reddy et al., 2006). The 

Indian women’s Health Study evaluated 

diabetes in middle-aged women of age 35-70 

years, in different rural and urban locations of 

the country and reported diabetes in 2.2% rural 

and 9.3% urban women (Pandey et al., 2013). 

The India migration study reported diabetes in 

13.5% urban, 9.3% rural and 14.3% migrant 

participants (Ebrahim et al., 2010).  

 

Regional Studies have reported greater 

prevalence of diabetes in southern India as 

compared to north, east, and central India 

(Anjana et al., 2011 and Gupta et al., 2010). 

Gupta et al., (2014) have reported that 

regional differences in diabetes prevalence are 

related more to the Social Development Index 

(Banerjee et al., 2011) of the cities and not to 

the geography. The cities which have lower 

poverty indices and better social development 

indices have a greater prevalence of diabetes. 

It could be the reason for higher prevalence 

rates found in the current study because 

according to the Human Development Report 

2004, Ludhiana tops the state in Human 

Development index.  
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Fasting blood glucose levels of study 

subjects 

 

Fasting blood glucose levels among rural and 

urban men ranged from 66-463 and 61-362 

mg/dl with mean value of 135.22 and 140.57 

mg/dl, respectively (Table 3). The 

corresponding values in case of women were 

60-431 and 64-388 with mean value of 136.85 

and 132.11mg/dl, respectively. Fasting blood 

glucose values were found to be significantly 

higher in urban men than rural men, whereas 

in case of women these values were 

significantly higher in rural women than 

urban women. In comparison to the normal 

value of Fasting glucose level, the mean value 

was found to be higher than the normal level 

falls under the diabetes (Fig. 3 and 4). 

 

Distribution of diabetic subjects rural as well 

as urban based on their age has been 

presented in the Table 4. It was seen that the 

majority of the rural diabetic men (41 %) 

were in the age group 50-59 years, followed 

by 39 per cent in the age group 40-49 years 

while (32 %) of the diabetic men were in the 

age group ≥60 years. Among urban subjects, 

majority of the diabetic men were in the age 

group ≥60 years, followed by 50 per cent men 

in the age group of 50-59 years and 48 per 

cent in the age group of 40-49 years, 

respectively. 

 

Among women, majority of the rural women 

were in the age group of ≥60 years followed 

by 44 per cent women in the age group of 50-

59 years and 27 per cent women in the age 

group of 40-49 years, respectively. Similar 

trend was observed among urban women, 

majority of the women were in the age group 

≥60 years, followed by 38 per cent women in 

the age group of 50-59 years and 28 per cent 

women in the age group of 40-49 years 

respectively. It is clearly evident that the 

prevalence of diabetes mellitus increases with 

age. 

In conclusion has been found, out of 880 total 

subjects, prevalence rate of diabetes was 

significantly higher among urban subjects (45 

per cent) as compared to rural subjects (38 per 

cent). Significantly higher percentage of 

urban men had diabetes (51 per cent) as 

compared to rural men (37 per cent) while 39 

per cent rural and 38 per cent urban women 

had diabetes. The prevalence of diabetes 

mellitus was seen increasing with age in the 

study. Whereas impaired fasting glucose was 

observed higher in rural men and women but 

the difference was non significant. Fasting 

blood glucose levels among rural and urban 

men ranged from 66-463 and 61-362 mg/dl 

with mean value of 135.22 and 140.57 mg/dl, 

respectively. The corresponding values in 

case of women were 60-431 and 64-388 with 

mean value of 136.85 and 132.11mg/dl, 

respectively. 
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