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Abstract 

Type 2 diabetes effects operative and wellness of diabetics. Chandigarh is the diabetes capital of India. It 

tops in prevalence of prediabetes (impaired fasting glucose) in India. Objective of study was to assess, 

analyse, compare productivity among type 2 diabetics and compare demographic, biochemical and 

lifestyle parameters. 400 diabetics: males: females ratio of 50:50 were assessed. Purposive sample was 

prospectively taken from OPD-Endocrinology of PGIMER, Chandigarh, India. ‘Diabetes Productivity 

Measure’ (DPM) domain constituted items to analyse the productivity to accomplish tasks intended. Self 

designed and diabetic specific standardized questionnaire-DPM, with 16 items (higher the value, lower 

the productivity) was used. Overall productivity was seen to be lowest among respondents taking 

medication injectably (32.95±12.42). Irrespective of mode of medication, females showed significant 

lower productivity. Lower education levels equated low productivity. Housewives and labourers 

exhibited minimal productivity. Oral medication and cholesterol, triglycerides, LDL and HDL levels 

within desirable range didn't deter productivity. High cholesterol, triglycerides and LDL levels among 

diabetics taking medication through both the modes felt lowest accomplishments. Respondents taking 

medication injectably who slept for >7 hours and watched television for >2 hours showed least 

productivity. Medication through injections deteriorated productivity. Maintaining biochemical and 

lifestyle parameters, and keeping positive attitude helped in attaining optimum quality of life. 
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Introduction  

The number of people with diabetes has risen from 108 million in 1980 to 415 million in 

2015.The global prevalence of diabetes among adults over 18 years of age has risen from 4.7% 

in 1980 to 8.5% in 2014. As per the Diabetes Atlas, the prevalence of diabetes in India has 

fallen from rank one. The latest data shows Japan at rank one with its prevalence being 10.1%. 

Diabetes prevalence in India is 7.8% [1]. The weighted prevalence of diabetes (both known and 

newly diagnosed) was 10.4% in Tamil Nadu, 8.4% in Maharashtra, 5.3% in Jharkhand, and 

13.6% in Chandigarh. The prevalence of prediabetes (impaired fasting glucose and/or impaired 

glucose tolerance) were 8.3%, 12.8%, 8.1% and 14.6% respectively, wherein Chandigarh 

topped the list[2]. Diabetes mellitus, a metabolic disease defined by abnormalities of fasting or 

postprandial glucose requires lifelong treatment which includes medication to control blood 

glucose levels effecting functioning and well being of diabetics, thus impacting the quality of 

life. According to the American Diabetes Association along with the consultation of W.H.O., 

the term Diabetes Mellitus has been described as a metabolic disorder of multiple etiology. It 

is characterized by chronic hyperglycemia with disturbance of carbohydrate, fat and protein 

metabolism resulting from defects in insulin secretion, insulin action or both. The effects of 

diabetes mellitus include long-term damage, dysfunction and failure of various organs. 

Diabetes mellitus may present characteristic symptoms such as thirst, polyuria, blurring of 

vision, and weight loss. In its most severe forms, ketoacidosis or a non-ketotic hyperosmolar 

state may develop and lead to stupor, coma and, in absence of effective treatment, death [3]. 

Diabetes is one of the most debilitating common illnesses which requires lifelong 

management, often including medication to control blood glucose levels the treatment can be 

varied in terms of more of administration (oral, syringe, pen, pump) as well as type of anti- 

diabetic agents (e.g. oral hypoglycemic agents or insulin)[4]. Quality of Life is a holistic 

concept. It has been defined by World Health Organization (W.H.O.) as, “an individual’s  
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perception of their position on life in the context of culture 

and value system in which they live and relation to their 

goals, expectations, standard and concerns” [5]. Enhancing 

health potential in involves enabling individuals to achieve 

maximum as per their physical and intellectual potential for 

superior quality of life [6]. In the developing countries, 

majority of the people with diabetes are in the 45 to 64 year 

age range [7, 8]. In contrast, the majority of the people with 

diabetes in the developed countries are above 64 year of age. 

The most important demographic change to diabetes 

prevalence across the world appears to be the increase in the 

proportion of people above 65 years of age. It is estimated 

that by 2030, the number of people with diabetes above 64 

years of age will be greater than 82 million in developing 

countries and greater than 48 million in developed countries 
[7]. In a cross sectional study by Ashraf et al. conducted in the 

Gaza strip in the year 2006, the quality of life among 197 

diabetics was analyzed and it was seen that the Quality of Life 

was reduced in diabetic patients. All domains were strongly 

reduced in diabetic patients as compared to controls, with 

stronger effects in physical health and psychological domains 

and weaker effects in social relationships and environment 

domains. The impact of diabetes on Quality of Life was 

especially severe among females and older subjects (above 50 

years) [9]. Several predisposing risk factors simultaneously 

affect the development of diabetes- i.e obesity, physical 

inactivity, gender, sex and advancing age. To some extent, 

these predisposing risk factors exacerbate the major risk 

factors dyslipidemia, hypertension and glucose intolerance 
[10]. In a study by Nanne Kleefstra et al., investigation of the 

relationship between health-related quality of life (HRQoL) 

and mortality in type 2 diabetes was carried out. This study 

emphasized that in patients with type 2 Diabetes, it was 

important to look beyond clinical parameters [11]. There is a 

close association between complications of diabetes and 

diabetic dyslipidemia. Diabetic dyslipidemia accounts for 

80% deaths due to cardiovascular complications. There is a 

growing body of evidence to show that hyperglycemia and 

dyslipidemia are associated with excess of cardiovascular risk 
[12]. A meta – analysis of 17 population based prospective 

studies found that for each 1m mol/L increase in plasma 

triglycerides there is a 32% increase in coronary disease risk 

for men and 76% increase risk for women [13]. In a 

multivariate analysis adjusting for age, smoking, exercise 

levels, dietary factors and other covariates, each 2-hours/day 

increment in TV watching was associated with a 23% 

increase in obesity and a 14% increase in risk of diabetes; 

whereas each 2-hours/day increment in sitting at work was 

associated with a 5% increase in obesity and a 7% increase in 

diabetes. In contrast, standing or walking around at home 2-

hours/day was associated with a 9% reduction in obesity and a 

12% reduction in diabetes [15]. Quality and Quantity of sleep 

consistently and significantly predict the risk of the 

development of Type 2 Diabetes. Sleep patterns of quantity 

and quality are affected by a variety of cultural, social, 

psychological, behavioral, patho-physiological and 

environmental influences. Changes in modern society include 

longer working hours, 24*7 availability. Short and long sleep 

durations increase the risk of developing diabetes, 

independent of confounding factors sleep duration may 

represent a novel risk factor for diabetes. 7 hours of sleep 

served as the reference group [17]. In a study done by 

Francesco et al. which included 10 studies (1,07, 756 males 

and females participants and 3,586 incident cases of type II 

diabetes) through which association between measures of 

quantity of habitual sleep and the incidence of Type II 

Diabetes was provided. An unambiguous and consistent 

pattern of increased risk of developing Type II Diabetes was 

seen at either end of the distribution of sleep duration, and 

with qualitative disturbances of sleep. Risk of 28% was 

reported in people who slept for less than 5-6 hours/ sleep and 

84% in those with difficulties in maintaining their sleep. Long 

duration of sleep was also associated with a greater risk of 

type II diabetes. The relative risk of diabetes increments per 

year of follow-up were estimated at 2% for short sleep and 

7% for long sleep [19]. In a study done to access the quality of 

life of type 2 diabetic patients by Redekop et al. it was found 

that older age female, female, insulin therapy, presence of 

complications and obesity were associated with a lower 

quality of life. It was also observed that patients treated with 

insulin reported a lower quality of life than patients using oral 

therapy [16]. In a study done by UKPDS, it was noted that 

many patients with Type 2 Diabetes facing the possibility of 

insulin being added to their treatment were concerned and 

worried about its effect on Quality of Life they were anxious 

about the pains of injections and concerned about proper 

technique. The findings suggested that the injectable therapy 

improved the Quality of Life relatively higher than the oral 

therapy even when similar levels of glycemic control were 

achieved [18].  

To fully understand the patients perceptions of the impact of 

treatment on functioning and well-being must be accurately 

assessed. Thus, keeping this view in mind, the study was to 

assess, analyse, compare the productivity among Type 2 

Diabetics taking medication orally, injectably and through 

both the modes, and to assess and compare the demographic, 

biochemical and lifestyle parameters.  
 

Materials and methods 

The current study was conducted on a sample of 400 type 2 

diabetic patients which constituted of 200 males and 200 

female patients. The sample size was calculated using power 

of study which is a function of the possible distribution of the 

sample in the area. The study was conducted on consecutive 

patients presenting with type 2 diabetes, visiting the O.P.D., 

Endocrinology Department, of Post Graduate Institute of 

Medical Research, Sector 12, and Chandigarh, India. 
 

Self designed questionnaire 

For studying all the parameters and to get maximum 

information from the patients, both open ended and closed 

ended questions were included. The questions were kept 

simple, unambiguous, and free from any kind of religious or 

cultural bias. The questions were kept suitable to Indian 

context. They were framed in such a manner such that the 

patients could answer them with free mind. Some questions 

were put to them in different manners so that accurate 

information could be obtained from them in a polite manner. 

A pilot study was carried out to test the practicality and 

feasibility of the questionnaire. On this basis, appropriate 

changes were made in the questions to get clarity of response. 

After refining the questionnaire, structured interview was 

carried out with each of the study subjects. 

The questionnaires comprised of a self-designed questionnaire 

for filling mode of medication, demographic, biochemical and 

lifestyle parameters which included name, age, gender, 

educational qualifications, occupation, total lipid profile, 

television viewing and sleeping hours and a Diabetes Specific 

standardized questionnaire- Diabetes Productivity Measure, a 

five point response with 16 item (higher higher the value, 

lower the productivity) was used for the study.  
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The demographic information of every sample was written 

down carefully. The name, age, sex, address, rural/urban 

status, contact numbers, educational qualifications and 

occupation of every respondent were noted.  

Every respondents’ biochemical information was assessed. 

The reports of their lipid profile, were noted. The reports of 

the lipid profile which were noted were recent, that is, in 

between the period of 6 months from the date when the 

samples were asked questions. 

According to the Expected Panel on Detection, Evaluation 

and Treatment of high blood cholesterol in adults, executive 

summary of the Third Report of the National Cholesterol 

Education Programme (NCEP) Expert Panel- on Detection, 

Evaluation and Treatment of High Blood Cholesterol in 

Adults (Adult Treatment Panel III) the classification of LDL, 

total, HDL cholesterol is as follows[14]: 

 

Total Cholesterol (mg/dL) 

<200 desirable 

200-239 – borderline high 

≥ 240- high 

 

Triglycerides (mg/dL) 

<150- normal 

150-199- borderline high 

200-499- high 

>500- very high 

 

LDL cholesterol (mg/dL) 

<100- optimal 

100-129  or above optimal 

130-159- Borderline high 

160-189- high 

≥ 190- very high 

 

HDL (mg/dL) 

≤ 40 low 

≥ 60 high 

Information on lifestyle was assessed by knowing the 

patients’ television viewing hours as well as sleep hours. To 

enquire about their sleep hours, they were asked simple 

questions like, “how many hours do you sleep in the whole 

day?” The question was also broken up as “how many hours 

do you sleep during the afternoon and at night?”, so as to get 

the accurate figure of hours of sleep. Those samples reported 

with seven hours of sleep per day served as the reference 

group [17]. 

Similarly, questions related to television viewing like, “how 

many hours of television do you watch in the whole day?”; 

“how many serials do you watch in the whole day?”; “do you 

watch news on television? For how long?”, were asked. The 

guidelines for television viewing hours have been set as not 

more than 2 hours by the World Health Organization [15]. 

 

Diabetes Productivity Measure  

The DPM i.e. the Diabetes Productivity Measure 

questionnaire comprised on questions about how diabetes 

influences the ability of a patient to be productive or 

accomplish as much as he or she would like in his or her daily 

life. This questionnaire comprised of 16, five point questions 

focusing on the accomplishments in daily life. 

 

Statistical Method 

The data taken from every patient was recorded on a pre 

designed performa as well as on the validated questionnaires. 

Before entering the data on an excel spread sheet, the 

performa and the validated questionnaires were reviewed for 

any incomplete information. After filling the entries on the 

excel sheet, the data was checked again for any possible 

keyboard error. 

The statistical analysis was carried out using Statistical 

Package for Social Sciences (SPSS Inc., Chicago, version 20). 

All quantitative variables were estimated using measures of 

central location (mean, median) and measures of dispersion 

(standard deviation and standard error). Means were 

compared using one-way ANOVA (analysis of variance) for 

more than two groups. For two groups t-test was applied. 

Qualitative or categorical variables were described as 

frequencies and proportions. Proportions were compared 

using Chi square or 

Fisher‟s exact test whichever was applicable. All statistical 

tests were two-sided and performed at a significance level of 

α=.05. 

 

Results and Discussion 

The study was conducted on 400 type 2 diabetics samples 

were taken which comprised of 200 males and 200 females, 

who had been visiting the endocrinology OPD of PGIMER, 

Chandigarh. The data was collected with the help of a self 

designed questionnaire and Validated Questionnaire- Diabetes 

Productivity Measure. 

The diabetes productivity questionnaire revolved around 

questions related to prevention of accomplishing the things 

and daily activities that are important to diabetics, 

concentrating on what they need to do. Questions related to 

trouble in completing tasks, getting up and being active in the 

morning, tiredness to accomplish as much as they would like 

to, difficulty performing your work duties, interference due to 

low blood sugar in ability to perform daily chores, missing 

work were asked as well. In the end the respondents were also 

asked whether they felt that diabetes prevented them from 

reaching your short term and long term goals.  

 

Diabetes Productivity Measure 

 

 
 

Fig 1: Diabetes Productivity Measure 

 

80 points questions 

Higher the mean, lower was the productivity of the 

respondents to accomplish their tasks as they intended to. In 

the questionnaire Diabetes Productivity Measure, the 

accomplishments in the daily life of the type 2 diabetic 

samples were assessed. The respondents taking medication 

injectably were assessed to have lowest productivity. 
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Diabetes Productivity Measure and Gender 

 

 

Table 1: Diabetes Productivity Measure and Gender 
 

Medication Sex Mean ± Standard Deviation Significance 

Oral 
Males 28.23 ±11.94 

0.024* 
Females 32.38 ±12.50 

Injection 
Males 31.09 ±11.80 

0.117 
Females 35.02 ±12.88 

Both 
Males 29.31 ±10.99 

0.037* 
Females 33.91 ±12.49 

* significant at 0.05 level 
 

Statistical significance related to accomplishment of tasks was 

seen between males and females taking medication orally and 

through both the modes. Females were not able to accomplish 

their tasks which they intended to when compared to males in 

all categories of medication.  

 

Diabetes Productivity Measure and Occupation 

 

 
 

Fig 2: Diabetes Productivity Measure and Occupation 
 

Irrespective of the mode of medication, the housewives and 

labourers/farmers felt least productive in carrying out their 

tasks and were not able to accomplish work as they wished to. 

Thus, females especially housewives felt minimum 

productivity as compared to the rest. 

 

Diabetes Productivity Measure and Educational Levels 

 

Table 2: Diabetes Productivity Measure and Educational Levels 
 

Medication Education Mean ± Standard Deviation Significance 

Oral Illiterate 18.54 ±3.50 0.002** 

 
Primary 17.50 ±4.03 

  
Middle&Matric 18.19 ±5.32 

 
diploma and +2 19.66 ±2.95 

 
Graduate 16.34 ±5.82 

 
Higher than Graduate 15.40 ±5.85 0.002** 

 Total 17.30 ±5.23  

Injection Illiterate 34.72 ±12.32  

 Primary 46.00 ±12.36 0.015* 

 Middle&Matric 37.57 ±11.39 
 

 diploma and +2 28.22 ±10.18 

 Graduate 28.43 ±10.99 0.015* 

 Higher than Graduate 30.93 ±13.35 
 

 Total 32.95 ±12.42 

Both Illiterate 36.55 ±11.30 

0.660 

 Primary 33.20 ±11.21 

 Middle&Matric 30.93 ±12.63 

 diploma and +2 29.23 ±12.02 

 Graduate 32.56 ±11.35 

 Higher than Graduate 28.78 ±13.42 

 Total 31.63 ±11.95 

** highly significant at 0.01 level *significant at 0.05 level 



 

~ 346 ~ 

International Journal of Physiology, Nutrition and Physical Education 
Lower the education among respondents, lower was ability to 

complete tasks, thus the productivity. Educating the diabetics 

about the ailment, its symptoms, medication and 

complications and accepting the challenge of dealing with it 

with a happy forefront is essential. Statistical significance 

among respondents with education between illiterate with 

higher than graduation levels who were taking medication 

orally and between primary with graduation levels among 

those who were taking medication through injections was 

seen.  

 

Diabetes Productivity Measure and Biochemical 

Parameters 

 

 

 
 

Fig 3: Diabetes Productivity Measure 
 

 
 

Fig 4: Diabetes Productivity Measure and Cholesterol Levels and Triglcerides levels 
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Fig 5: Diabetes Productivity Measure and HDL levels  

 

 
 

Fig 6: Diabetes Productivity Measure and LDL Levels    
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It was seen that oral medication and cholesterol, triglycerides, 

LDL and HDL levels within desirable range did not deter 

productivity and accomplishment of tasks among respondents. 

On the other hand, high cholesterol, triglycerides and LDL 

levels among those taking medication through both the modes 

with felt lowest accomplishments. Hence, maintenance of the 

total cholesterol levels in range aids in keeping up the 

productivity. Among cholesterol levels, the difference was 

observed to be statistically significant among those falling 

between below 200 mg/dL with above 240 md/dL and 200- 

239 mg/dL with above 240 mg/dL levels of cholesterol, 

taking medication through both the modes High statistical 

significance was seen in triglycerides levels among 

respondents between below 150 mg/dL with 150-199 mg/dL 

and below 150 with 200-499 mg/dL levels, taking medication 

orally. The difference was observed to be statistically 

significant among respondents between below 40 mg/dL and 

normal ranges of HDL, who were taking medication orally.  

 

Diabetes Productivity Measure and Lifestyle Factors 

 
 

 
 

Fig 7: Diabetes Productivity Measure  
 

 
 

Fig 8: Diabetes Productivity Measure and Television Viewing Hours 
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Respondents taking medication injectably who slept for >7 

hours and watched television for >2 hours showed least 

productivity. a lifestyle change helps in keeping diabetics at 

bay with hassles in handling the disease. Statistical 

significance was seen between respondents with sleep hours 

between 7 hours with more than 7 hours who were taking 

medication through both the modes. Among television 

viewers, statistical significance among respondents taking 

medication orally was seen.  

 

Conclusion 

Diabetes is a debilitating common illness which requires 

lifelong management, which often includes administration of 

medication orally or injectably or through both the modes to 

control blood glucose as well as administration of 

hypoglycemic agents or insulin anti- diabetic agents.  

Since the study was done on diabetics, the questionnaire taken 

was a diabetes specific standardized questionnaire. The 

diabetes productivity measure assesses the effectiveness of 

diabetics in completing tasks such as shopping, cooking, 

running errands and other daily activities. The respondents 

were also asked whether they felt that diabetes prevented 

them from reaching your short term and long term goals. 

Injectable medication deteriorated the productivity. The fear 

of injections makes the diabetics feel diseased and unhappy 

leading to low productivity paving way for comprehensive 

care. Respondents on oral therapy had higher productivity. 

Females especially housewives felt minimum 

accomplishments. The findings reiterated the findings of 

Redekop et al. in 2002, wherein females were observed to be 

more impacted as compared to the males. High levels of total 

cholesterol and excessive television and sleeping hours 

deterred the quality of life. Thus, diabetes requires wholesome 

lifestyle alteration. The fear of injections among them needs 

to be dealt with so that the condition is not considered as a 

punishment. Oral medication maybe prescribed to them 

instead of injections unless their medical conditions demands 

so. It is also important to maintain biochemical and lifestyle 

parameters within range, and keep a positive attitude in 

attaining optimum quality of life.  

 

References 

1. Available from: http://www.diabetesatlas.org/ 

2. Anjana RM, Pradeepa R, Deepa M, Datta M, Sudha V, 

Unnikrishnan R et al. Prevalence of diabetes and 

prediabetes (impaired fasting glucose and/or impaired 

glucose tolerance) in urban and rural India: Phase I 

results of the Indian Council of Medical Research–INdia 

DIABetes (ICMR–INDIAB) study. Diabetologia. 2011; 

54(12):3022-7. 

3. Alberti KG, Zimmet PF. Definition, diagnosis and 

classification of diabetes mellitus and its complications. 

Part 1: diagnosis and classification of diabetes mellitus. 

Provisional report of a WHO consultation. Diabetic 

medicine. 1998; 15(7):539-53. 

4. Wexler DJ, Grant RW, Wittenberg E, Bosch JL, Cagliero 

E, Delahanty L et al. Correlates of health-related quality 

of life in type 2 diabetes. Diabetologia. 2006; 49(7):1489-

97. 

5. Available from:  

http://www.who.int/healthinfo/survey/whoqol-

qualityoflife/en/. 

6. World Health Organization. The World health report: 

1998: Life in the 21st century: a vision for all: executive 

summary. Geneva: World Health Organization; 1998. 

7.  Wild S, Roglic G, Green A, Sicree R, King H. Global 

prevalence of diabetes: estimates for the year 2000 and 

projections for 2030. Diabetes care. 2004; 27(5):1047-53. 

8.  King H, Aubert RE, Herman WH. Global burden of 

diabetes, 1995–2025: prevalence, numerical estimates, 

and projections. Diabetes care. 1998; 21(9):1414-31. 

9. Eljedi A, Mikolajczyk RT, Kraemer A, Laaser U. Health-

related quality of life in diabetic patients and controls 

without diabetes in refugee camps in the Gaza strip: a 

cross-sectional study. BMC Public Health. 2006; 

6(1):268. 

10. Grundy SM, Benjamin IJ, Burke GL, Chait A, Eckel RH, 

Howard BV et al. Diabetes and cardiovascular disease: a 

statement for healthcare professionals from the American 

Heart Association. Circulation. 1999; 100(10):1134-46. 

11.  Laffel LM, Connell A, Vangsness L, Goebel-Fabbri A, 

Mansfield A, Anderson BJ. General quality of life in 

youth with type 1 diabetes: relationship to patient 

management and diabetes-specific family conflict. 

Diabetes care. 2003; 26(11):3067-73. 

12. Taskinen MR. Strategies for the management of diabetic 

dyslipidaemia. Drugs. 1999; 58(1):47-51. 

13. Hokanson JE, Austin MA. Plasma triglyceride level is a 

risk factor for cardiovascular disease independent of 

high-density lipoprotein cholesterol level: a metaanalysis 

of population-based prospective studies. Journal of 

cardiovascular risk. 1996; 3(2):213-9. 

14. Expert Panel on Detection E. Executive summary of the 

third report of the National Cholesterol Education 

Program (NCEP) expert panel on detection, evaluation, 

and treatment of high blood cholesterol in adults (Adult 

Treatment Panel III). Jama. 2001; 285(19):2486. 

15. Hu FB, Leitzmann MF, Stampfer MJ, Colditz GA, 

Willett WC, Rimm EB. Physical activity and television 

watching in relation to risk for type 2 diabetes mellitus in 

men. Archives of internal medicine. 2001; 161(12):1542-

8. 

16. Redekop WK, Koopmanschap MA, Stolk RP, Rutten GE, 

Wolffenbuttel BH, Niessen LW. Health-related quality of 

life and treatment satisfaction in Dutch patients with type 

2 diabetes. Diabetes care. 2002; 25(3):458-63. 

17. Yaggi HK, Araujo AB, McKinlay JB. Sleep duration as a 

risk factor for the development of type 2 diabetes. 

Diabetes care. 2006; 29(3):657-61. 

18. American Diabetes Association. Quality of life in type 2 

diabetic patients is affected by complications but not by 

intensive policies to improve blood glucose or blood 

pressure control (UKPDS 37). UK Prospective Diabetes 

Study Group. Diabetes care. 1999; 22(7):1125-36. 

19. Cappuccio FP, D'elia L, Strazzullo P, Miller MA. 

Quantity and quality of sleep and incidence of type 2 

diabetes: a systematic review and meta-analysis. Diabetes 

care. 2009. 


