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Abstract 

The pharmacoepidemological and socioeconomic studies 

have made significant contributions in understanding the 

risks and benefits associated with current drug therapy. These 

studies have also been instrumental in addressing various 

aspects of drug safety and effectiveness that cannot be readily 

or adequately evaluated using an appropriate experimental 

design and also the risk and health benefits of the drugs and 

its outcomes. In particular, we have evaluated a large array of 

socio-economic and parmacoepidemological parameters in 

understanding the status of disease. Attempts were made to 

investigate the extent of the variables to which they correlate 

with physical and psychological well-being, and with 

treatment satisfaction. Thus, it is possible to study clinically 

relevant outcomes in a timely and cost efficient manner.  The 

studies revealed that the type 2 diabetes disease observational 

studies were correlated with SES measures, which are 

required in particular during addressing to the biasing effect 

of disease duration and progression with its severity. 

Unfortunately, the laboratory parameters are typically 

unavailable in majorities of administrative health databases 

developed in rural and urban hospitals and clinics. The 

understanding of pharmacoepidemological and 

socioeconomical status will provide additional evidence 

associated with the individuals possessing type 2 diabetes. 

We also observed that a continuous monitoring of glycemic 

control not only forecast the progression of the diseases but 

also use of medication for health and wellbeing are the most 

important factors in diabetes. To understand the scenario the 

current study was the present review aimed in assessing the 

health-related quality of life and treatment satisfaction in 

patients with type 2 diabetes.  

Keywords: Pharmacoepidemology, Socioeconomic, Risk 

factors, Diabetes, Quality of life 

Introduction 

The Pharmacocoepidemological and Socio-economic status 

is a suppressed variable in the sense that, like mood or 

wellbeing, it cannot be directly measured [1]. Unlike height 

or weight of the individual, there is no mechanical device(s) 

that permits direct and relatively precise measurement of the 

socioeconomic status. It is a complicated parameter that one 

cannot summarize a person or group’s access to culturally 

relevant resources useful for succeeding, if not moving up the 

social hierarchy system.  

A principal goal of present modern social science has been to 

measure the economic status of persons (or families) and 

estimate how such measures are changed from time to time. 

To be adequate enough to say that until recently the main 
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central focus of such research was on occupational prestige 

and status and the big debate was whether corresponding 

measures should be either subjective or objective. The focus 

on occupational prestige, and its derivatives, is 

understandable since persons (typically males) often had one 

lifetime career and the system was rather a static in nature. 

One’s occupation was often set by the age of twenty five and 

there was little change thereafter. Measuring prestige or 

status resulted in a useful measure of economic status. 

Socioeconomic status measures must be tied to particular 

cultures, eras and even the geographic places on the earth. It 

is hard to imagine a universal measure of the socioeconomic 

status that would be helpful today’s research and 

development activities. The fundamental cause of public 

health in relation to socioeconomic status is clearly depicted 

in Figure-1.  The roots of power may be similar among all 

human in the societies but the gradations of social 

stratification and social mobility seem too different and 

important enough require differentiation in socioeconomic 

status measure for many research problems such as 

healthcare system [2]. 

 
Figure.  1: The Socioeconomic status Fundamental Graph 

and its relation to Public Health.  

Source: http://www.esourceresearch.org 

Everybody is aware that diabetes mellitus is the chronic 

metabolic disorder and it is becoming a global major public 

health problem and epidemic of the twenty first century. It 

has been estimated over time that more than 33 million 

people in India are affected by diabetes mellitus. The increase 

in diabetes is expected to 57.2 million by 2025 [3]. Diabetes 

mellitus is nowadays affects higher percentage of populations 

in many developing countries than western countries. The 

diabetes is rapidly rising all over the world at an alarming 

rate [4] over the past 3 decades.  It is predicted that by 2030, 

India’s diabetes burden will be almost 87 million people (5). 

Additionally, there is an increasing prevalence of 

hypertension in the Indian population, especially in the urban 

areas (6). Elevated blood pressure (BP) has been linked to 

ischemic heart disease, peripheral vascular diseases, stroke, 

myocardial infarction, and renal failure. Increased affluence 

and Westernization have been associated with an increase in 

the prevalence of diabetes in many indigenous populations 

and in developing economies (7). Conversely, in developed 

countries, those in lower socioeconomic groups have a higher 

risk of obesity and consequently of type 2 diabetes (8). 

Surrogates for socioeconomic status, such as level of 

education attained and income (9) are inversely associated 

with diabetes in high-income countries. 

 The status of diabetes has changed from being as a 

mild to major because of morbidity and mortality of the 

youth and middle aged people.  It is prevalence in all six 

inhabited continents of the world [10].  Although there is an 

increase in prevalence of type 1 diabetes, the major driver of 

the epidemic scenario is type 2 diabetes and it accounts for 

more than 90 % of all the diabetes cases in the world.  The 

external barriers and outcomes of the health care system are 

clearly represented by flow diagram (Figure.2). The Diabetes 

is associated with both short and long-term complications. 

Acute complications include the occurrence of varying 

degrees of drug-induced hypoglycemia and diabetic 

ketoacidosis, while long-term complications include the 

development of micro- and macrovascular disease (i.e., small 
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and large vessel disease). According to World Health 

Organization (WHO) reports in India shows that 32 million 

people had diabetes in the year 2000.  A 

pharmacoepidemiological study in several Asian countries 

including India has revealed a high prevalence of type 2 

diabetes among the urban populations, here in India is 

considered as a capital for diabetes, a metabolic endocrinal 

disorder.  

 
Figure 2: The External Barriers to Health Care System and Its 

Outcome. 

* Diabetes Spectrum Volume 14 No.1, pp23, 2001 

Diabetes imposes large economic burdens on national health 

care systems and affects both national economies, individuals 

and their families. Direct medical costs include resources 

used to treat the disease. Indirect costs include lost 

productivity caused by morbidity, disability, and premature 

mortality. Intangible costs refer to the reduced quality of life 

for people with diabetes brought about by stress, pain, and 

anxiety. Good data on the direct medical costs of diabetes are 

not available for most developing countries. In developing 

countries, the indirect costs of diabetes are at least as high, or 

even higher, than the direct medical costs. Because the 

largest predicted rise in the number of people with diabetes in 

the next three decades will be among those in the 

economically productive ages of 20 to 64, the future indirect 

costs of diabetes will be even larger than they are now 

(Figure-3).  

 
Figure: 3. The various Factors affecting the prevalence of 

type 2 diabetes 

Diabetes lowers people‘s quality of life in many ways, 

including their physical and social functioning and their 

perceived physical and mental well-being. To prevent 

Diabetes of Type-2, four major trials—in China, Finland, 

Sweden, and the United States—have demonstrated that 

intensive lifestyle interventions involving a combination of 

diet and physical activity can delay or prevent diabetes 

among people at high risk (11).  

In the largest randomized, controlled trial to date, the 

Diabetes Prevention Program (12) the goals of the intensive 

lifestyle intervention were weight loss of 7 percent of 

baseline bodyweight through a low-calorie diet and moderate 

physical activity for at least 150 minutes per week. 

According to International Diabetes Federation (IDF) the 

total number of diabetic subjects to be around 40.9 million in 

India and this is further set to rise to 69.9 million by the year 

2025 [13]. The prevalence of type 2 diabetes was found only 

to be 5 % [14]. A national rural diabetes survey was done 

between 1989 and 1991 in different parts of the country in 

selected rural populations. This study which used the 1985 

WHO set criteria to diagnose diabetes, reported a crude 

prevalence of only 2.8% [15].  The screening was done in 

about 36,000 individuals above 14 years of age, using 50gm 
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glucose load. Capillary blood glucose level >170 mg/dl was 

used to diagnose diabetes.  

The prevalence was 2.1 % in urban population and 1.5% in 

the rural population while in those above 40 year of age, the 

prevalence was 5 % in urban and 2.8% in rural areas. The 

National Urban Diabetes Survey (NUDS), a population based 

study was conducted in six metropolitan cities across India 

and recruited 11,216 subjects aged 20 year and above 

representative of all socio-economic strata ([16]. The study 

reported that the age standardized prevalence of type 2 

diabetes was found to be 12.1%. This study also revealed that 

the prevalence in the southern part of India is on higher side-

13.6% in Chennai, 12.8% in Bangalore, and 16.9% 

Hyderabad, compared to eastern part of India (Kolkata), 

11.7%; northern India (New Delhi), 11.6%; and western 

India (Mumbai), 9.6%.  Keeping above points in 

consideration a study was formulated for measuring the 

health outcomes of type 2 diabetic patients. The outcomes 

include but not limited to socio-economic status, health and 

lifestyle factors such as self-perceived health status, alcohol 

consumption, smoking status and body mass index (BMI) for 

better understanding the correlation between socioeconomic 

status and disease condition. 

Socioeconomic Status 

In addition to that the relative scarcity of potential data about 

SES and diabetes, there remains a lack of comprehensive 

information about the various biological mediators of any 

potential relationship. Although the factors such as obesity, 

older age, family history of diabetes, hypertension, abnormal 

lipid and other CVD biomarker levels are well linked to the 

development of diabetes (Figure 4).  

 

 
Figure 4: The different risk various Factors associated with 

type 2 diabetes 

We are not in a state to know whether these factors mediate 

any relationship between SES and incident diabetes is not 

known [17].  When one or more of these factors influences a 

physician’s choice of treatment, that factor becomes 

independently associated with both the risk of the outcome 

and the probability of being exposed and as such, introduces 

confounding by the indication bias. Although both type 1 and 

type 2 diabetes cause similar complications, the majority of 

diabetes related health care expenditures is spent on treatment 

of complications in those with type 2 diabetes and majority of 

cases are of type 2 [18].  Indeed, the possibility of residual 

confounding due to unmeasured risk factors can be the most 

important threat to the validity of the modern 

pharmacoepidemiological studies (Figure 5).  

 
Figure 5: Socioeconomic and other responsible determinants 

and their prevalence in Type-2 diabetes 
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Discussions 

The overall observational studies have made significant 

contributions to our understanding of the risks and benefits 

associated with drug therapy. Indeed, 

pharmacoepidemiologic studies have often been the first to 

identify and confirm the presence of important adverse health 

outcomes associated with the use of medications. These 

studies have also been instrumental in addressing various 

aspects of drug safety and effectiveness that cannot be readily 

or adequately evaluated using an experimental design. For 

example, the time-varying nature of the risk and the health 

benefits of drugs are important but rare outcomes are 

observed [19]. As such, pharmacoepidemiologic studies are 

required to compliment the information provided by 

randomized controlled clinical trials both national and 

international level. 

Increasingly, these pharmacoepidemiologic studies are 

conducted using electronic, administrative health databases 

which are being maintained at hospitals and clinics. The large 

size and unselected nature of the populations captured by 

these databases provide results that are both precise and 

generalizable to persons who require treatment in routine 

practice and are sufficiently powered to assess the uncommon 

but important healthcare outcomes. These populations can 

also be followed for extended periods of time in a cost and 

time efficient manner so as to deliver the treatment in an 

effective way. 

 In contrast, the highly selected populations of randomized 

controlled trials are typically younger and healthier than 

those treated in practice owing to the exclusion of common 

co morbidities and the use of concomitant drugs during the 

clinical trials. Furthermore, clinical trials are typically 

powered to assess drug effectiveness and are, therefore, 

underpowered to detect differences in important but less 

common adverse health events which are likely to occur. 

During meta-analyses the data available for estimation do not 

necessarily reflect the adverse event experience of the 

populations treated in routine practice. Despite some 

important advantages, pharmacoepidemiologic database and 

SES studies have been the source of considerable 

controversy, in part due to their limited ability to control 

some potential sources of bias. 

Treatment recommendations for the management of type 2 

diabetes have changed over time. The most significant of 

these changes include the lowering of target glucose levels 

for glycemic control, the corresponding use of more intensive 

therapy, the choice of agent for initial therapy, and the 

increasing use of polypharmacy to achieve glycemic control. 

The implications of these changes are that the probability of 

being exposed to a particular treatment regimen could be 

associated with time. Since time may be associated with both 

the risk of complications and the probability of being 

exposed to a specific treatment and the potentially biasing 

effect of time is need to be accounted during designing and/or 

analyzing the observational studies of antidiabetic 

medications. The choice of treatment for combination therapy 

is complicated by the number of individual agent’s available 

and important variations across physicians’ practices with 

regards to choice of agents to combine and the sequence in 

which they are prescribed to the patient [20]. 

 An important limitation of previously published studies has 

been the lack of power to assess clinically relevant outcomes 

including both SES and epidemiological variables. This is 

due in part to a failure to systematically document events in 

some large studies, and also the recruitment of low-risk 

populations [21]. While the recent meta-analysis by nissen 

[22] addressed that at least in part, the issue of statistical 

power and their findings require confirmation. Typically in 

database studies, researchers provide a qualitative assessment 

of the potential for residual confounding by indication due to 

unmeasured risk factors based on knowledge of prescribing 

trends in general or those specific to the agent(s) under study. 
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For example, we know that, generally speaking, an 

individual’s smoking status is unlikely to be an important 

independent determinant of treatment choice as smoking does 

not affect the benefits or risks associated with the vast 

majority of prescribed medications. Similar reasoning could 

be used to discuss the influence of BMI, and alcohol 

consumption on treatment choice. In addition, under a 

program of universal drug coverage, income would not likely 

be a strong determinant of prescribing choice, particularly 

when choosing amongst agents of similar cost. However, 

some of these qualitative arguments may not be valid for 

observational studies of pharmacological interventions in the 

treatment of type 2 diabetes.  

Various studies drugs effects with observational skills as 

primary motto have made significant contributions in 

improving the public health over the past three decades. The 

pharmacoepidemiologic and SES studies have identified 

previously unknown but potentially life-threatening adverse 

drug effects, [23] while others have refuted the presence of 

suspected adverse effects [24] and also few of them identified 

unexpected beneficial effects. 

 The identification of the risk factors for diabetes has opened 

up the possibilities for early diagnosis of subclinical 

abnormalities, many of which are amenable to modifications. 

It is also possible to identify the high risk group by 

measuring simple parameters or by questioning for the 

presence of the family history of diabetes and by assessing 

the SES variable status of the individual. Subjects with a 

positive family history of diabetes, abdominal adiposity and 

with sedentary lifestyle are usually at a high risk and are 

therefore ideal candidates for primary prevention of diabetes 

[25]. Several prospective studies have shown that measures 

of lifestyle modification help in preventing the onset of major 

disease of the country i.e., diabetes [26]. 

 

 

Conclusion 

In conclusion, we identified several potential sources of 

indication bias that will help in understanding the future 

observational studies of diabetes and its complications. In 

addition, a number of these sources of potential bias were not 

identified as a priori, thereby highlighting the importance of 

incidental exposure-confounder associations. The overall 

impact of these sources of bias on the validity of such studies 

is difficult to assess qualitatively given that individual 

exposure-confounder associations differed in magnitude and 

direction.  

Accordingly, a quantitative assessment of potential sources of 

indication bias will need to be undertaken for authenticating 

the scientific and health care data. Based on the available 

evidence as on date, it is unclear whether the use of 

pharmacoepidemological and SES contribute to the 

magnitude of the increasing rate of morbidity and mortality 

observed in persons with type 2 diabetes condition. More 

research is needed on how race, gender, and SES impact 

health of individuals with DM. Studies showed a larger effect 

of SES on health among men, most previous research on the 

community sample has shown smaller effects of SES on 

health 

However, given the increasing prevalence of type 2 diabetes, 

the routine use of oral hypoglycemic with regular physical 

activity and lifestyle may be significantly contributing in 

decreasing the disease condition. The significant degree of 

uncertainty that exists regarding the SES and the 

epidemiological data is required to be further investigated 

before concluding any outcomes. Further studies using a 

population-based cohort approach is required to reflect the 

use of these SES and epidemiological data in routine practice 

will emphasis on the mode of the pharmacotherapy of 

diabetes. 



 Dr. Buchi Babu, et al. International Journal of Medical Science and Applied Research (IJMSAR) 
 

 
© 2019  IJMSAR, All Rights Reserved 
 
                                

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

Pa
ge

27
 

  

References 

1. Oakes, J. M., and P. H. Rossi.. "The measurement of SES 

in health research: current practice and steps toward a 

new approach." Soc Sci Med, 2003, 56(4):769-84. 

2. Van Leeuwen, M.H.D., and I. Maas. "Historical Studies 

of Social Mobility and Stratification." Annual Review of 

Sociology 2010, 36:429-51. 

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

diabetes 1995-2025: Prevalence, numerical estimates and 

projections. Diabetes Care 1998; 21:1414-31. 

4. Huizinga MM and Rothman RL. Addressing the diabetes 

pandemic: A comprehensive approach. Indian J Med 

Res., 2006; 124: 481-484. 

5. Shaw JE, et al (2010): Global Estimates of the 

Prevalence of Diabetes for 2010 and 2030. Diabetes 

Research and Clinical Practice. Vol. 87. 2010. P.4–14. 

6. Gupta R and Gupta VP (2009): Hypertension 

Epidemiology in India: Lessons from Jaipur Heart 

Watch. Current Science. Vol. 97. 2009. P. 349–355. 

7. Williams, DE, et al (2001): The Effect of Indian or Anglo 

Dietary Preference on the Incidence of Diabetes in Pima 

Indians. Diabetes Care. Vol. 24. No. 5. 2001. P. 811-816. 

8. .Everson, SA, et al (2002): Epidemiologic Evidence for 

the Relation between Socio-economic Status and 

Depression, Obesity, and Diabetes. Journal of 

Psychosomatic Research. Vol. 53. No. 4. 2002. P. 891-

895. 

9. Paeratakul, S, et al (2002): The Relation of Gender, Race, 

and Socioeconomic Status to Obesity and Obesity 

Comorbidities in a Sample of U.S. Adults. International 

Journal of Obesity and Related Metabolic Diorders. Vol. 

26. No. 9. 2002. P. 1205-1210. 

10. 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-

1053. 

11. Tuomilehto J, et al, (2001): Finnish Diabetes Prevention 

Study Group. Prevention of Type 2 diabetes mellitus by 

changes in lifestyle among subjects with impaired 

glucose tolerance. New English Journal of Medicine. 

Vol. 344. 2001. P. 1343-1350. 

12. Knowler, WC, et al, (2002): Reduction in the Incidence 

of Type 2 Diabetes with Lifestyle Intervention or 

Metformin. New England Journal of Medicine. Vol. 346. 

No. 6. 2002. P. 393-403. 

13. Sicree R, Shaw J and Zimmet P. Diabetes and impaired 

glucose tolerance. In: Gan D, editor. Diabetes Atlas. 

International Diabetes Federation. 3rd ed. Belgium: 

International Diabetes Federation; 2006; 2: 15-103. 

14. Ramachandran A, Jali MV, Mohan V, Snehalatha C, 

Viswanathan M. High prevalence of diabetes in an urban 

population in south India. BMJ, 1988; 297: 587-590.   

15. Sridhar GR, Rao PV, Ahuja MS. Epidemiology of 

diabetes and its complications. In: RSSDI textbook of 

diabetes mellitus. Hyderabad: Research Society for the 

Study of Diabetes in India, 2002; 1: 95-112. 

16. Alberti KG, Zimmet PZ. Definition, diagnosis and 

classification of diabetes mellitus and its complications. 

Part 1: diagnosis and classification of diabetes mellitus 

provisional report of a WHO consultation. Diabet Med 

1998; 15(7):539-553. 

17. Wang Y, Beydoun MA, The obesity epidemic in the 

United States– gender, age, socioeconomic, racial/ethnic, 

and geographic characteristics: a systematic review and 

meta-regression analysis. Epidemiol Rev. 2007, pp 296–

28. 

18. Clark CM, Jr. and Perry RC. Type 2 diabetes and 

macrovascular disease: epidemiology and etiology. Am 

Heart J 1999; 138(5 Pt 1):S330-S333. 

19. Levesque LE, Brophy JM, Zhang B. Time variations in 

the risk of myocardial infarction among elderly users of 

COX-2 inhibitors. CMAJ 2006; 174(11):1563-69.  



 Dr. Buchi Babu, et al. International Journal of Medical Science and Applied Research (IJMSAR) 
 

 
© 2019  IJMSAR, All Rights Reserved 
 
                                

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

Pa
ge

28
 

  

20. Grant RW, Wexler DJ, Watson AJ et al. How doctors 

choose medications to treat type 2 diabetes: a national 

survey of specialists and academic generalists. Diabetes 

Care 2007; 30(6):1448-1453. 

21. Home PD, Pocock SJ, Beck-Nielsen H et al. 

Rosiglitazone evaluated for cardiovascular outcomes--an 

interim analysis. N Engl J Med 2007; 357(1):28-38.  

22. Nissen SE and Wolski K. Effect of rosiglitazone on the 

risk of myocardial infarction and death from 

cardiovascular causes. N Engl J Med 2007; 

356(24):2457-2471. 

23. Schade R, Andersohn F, Suissa S, Haverkamp W, Garbe 

E. Dopamine agonists and the risk of cardiac-valve 

regurgitation. N Engl J Med 2007; 356(1):29-38.  

24. Suissa S, Blais L, Ernst P. Patterns of increasing beta-

agonist use and the risk of fatal or near-fatal asthma. Eur 

Respir J 1994; 7(9):1602-1609. 

25. Stern MP, William K and Haffner SM. Identification of 

persons at high risk for type 2 diabetes mellitus: do we 

need the oral glucose tolerance test? Ann Intern Med., 

2002; 136:575-581 

26. Li G, Hu Y, Yang W, Jiang Y, Wang J and Xiao J. 

Effects of insulin resistance and insulin secretion on the 

efficacy of interventions to retard development of type 2 

diabetes mellitus: the DA Qing IGT and Diabetes Study. 

Diabetes Res Clin Pract., 2002; 58: 193-200. 

 

 

 

 


