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INTRODUCTION levels causes generalized vascular damage affecting the
heart, eyes, kidneys and nerves and resulting in various

Diabetes mellitus (DM) desctibes a group of metabolic ~ complications.”

disorders characterized by high blood glucose levels.

People with diabetes have an increased risk of developing ~ According to the estimates of DM burden, approximately

a number of serious life-threatening health problems  in year 2019, it is estimated that 463 million people have

resulting in higher medical care costs, reduced quality of ~ diabetes and this number is projected to reach 578 million

life and increased mortality." Persistently high blood glucose by 2030, and 700 million by 2045. Two-thirds of people
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with diabetes live in urban areas and three out of four
are of working age. Over four million people aged 20-79
yeats are estimated to die from diabetes-related causes in
2019. As per estimates for 2019 in South East Asia Region,
8.8% of the adult population aged 20—79 years has diabetes
which is equivalent to 87.6 million people, of whom 56.7%
are undiagnosed. Most people (98.2%) in the SEA Region
live in middle-income countries and, as a result, 99.2% of
adults with diabetes are in such countries. India is home
to the second largest number (77 million) of adults with
diabetes worldwide. Adults aged 50—70 years have the
highest diabetes prevalence among all age groups.’

Apart from being a chronic debilitating disease the high
prevalence of co-existing chronic medical conditions or
“co morbidities” make diabetes management an arduous
task for the patient and for health care providers. Prior
studies have proved that most adults with diabetes have
at least one co morbid condition and 40% have three or
more co morbid conditions; yet the perspective of the
healthcare providers and treatment strategies are more
oriented on management of diabetes alone.*” For optimal
health care delivery and developing strategies that support
self-management among the ever growing population
of diabetes patients, we need to understand that what
the pattern is; number and type of co morbidities as it
influence management of diabetes. These co morbid
conditions may shift the providers’ focus away from the
diabetes.*” Comorbidities may also serve as competing
demands on patients’ self-management resources, and
potentially reduce the amount of time and energy left for
diabetes self-care.'”" Various studies carried out in many
parts of India focused solely on single co morbidities like
depression or hypertension.'*"™ However a study on the
prevalence of micro and macro vascular complications
among type 2 diabetics was conducted by Ramachandra et
al had concentrated on this fact on broader aspect.'” Also a
study conducted by Yadav et al described about Prevalence
of hypertension and dyslipidemia among type 2 diabetics.
Similarly various studies have reported the prevalence of
dyslipidemia and hypertension among type 2 diabetics with
focus on metabolic syndrome.”"*

Knowledge of the prevalence about coexisting medical
conditions in specific population groups helps healthcare
providers and policymakers to allocate health resources
efficiently and tailor diabetic care management to effectively
utilize healthcare programs while decreasing healthcare
expenditure.”” Detailed study on the other possible co-
existing conditions will also help the healthcare providers
to be more observant and be prepared accordingly for the
multiple demands of the co morbidities and the outcomes
which can be extrapolated to other parts of the country.
However, it might differ due to geographical variations in
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the country. Our study will generate baseline data about
the presence & pattern of co morbidity by revealing its
variation with socio-demographic characteristics among
diabetes patients attending Tertiary health care settings
situated in such a deep-seated rural area of Haryana.

AIM AND OBJECTIVE

To find out the pattern of co morbidity burden among
Type-11 diabetes mellitus patients attending outpatient
department of a rural tertiary care institute of Haryana

MATERIALS AND METHODS

Study setting
Outpatient department (OPD) of General Medicine of
Rural Tertiary Care Institute in North India.

Study design
Descriptive, cross-sectional

Study population

Patients who had already been diagnosed by a physician
of having Type 2 diabetes mellitus (T2DM) and attended
OPD for follow-up during study period i.e. 1** November
2019 to 31*January 2020.

Exclusion criteria

Patients too ill to participate or with emergency health
conditions or referred by Physician for further interventions
were excluded from the study.

Study tool
The participating patients were interviewed using a
predesigned and pretested semi-structured schedule.

Study variables

The study variables included questions about the time since
existence of co-morbid conditions, eliciting information
on whether the patient had any other chronic problems,
family history and socio-demographic details (age, sex,
place of birth, residence, ethnicity (general, scheduled caste
and tribe, other backward classes) religion, educational
level, marital status and type of family. The self reported
conditions were ascertained by asking if it had been
diagnosed by a doctor, and whether they were prescribed
any medicines for the conditions from follow-up card.

Study analysis

Master chart was prepared. Co-morbidity pattern was
analyzed in terms of the frequency of occurrence of each
of the chronic diseases. Statistical analysis was done using
SPSS version 22.0.
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ETHICS

All study participants were explained about the study
purpose and written informed consent was obtained prior to
the interview. The procedures followed were in accordance
with the ethical standards of the responsible committee on
human experimentation (institutional or regional) and with
the Helsinki Declaration of 1975, as revised in 1983,

RESULTS

The present descriptive cross-sectional study was carried
out among patients attended a tertiary health care Institute
who had been already diagnosed by a physician of having
Type 2 diabetes mellitus (T2DM).

Table 1 shows the socio-demographic attributes of
the patients. 36(44%) males and 46(56%) females were
included in the study.56(66%) patients belonged to the rural
background while 28(34%) patients belonged to the urban
background. 18(22%) patients were not literate, 23(28%)
studied up to primary, 28(34%) patients up to high school
while 13(16%) patients studied between senior secondary
to postgraduate.74(90%) of the patients were married while
8(10%) patients were unmarried. 31(38%) were having
nuclear family while 51(62%) patients lived in joint family.

Table 2 shows family history of diabetes mellitus in study
participants. 20 (24%) patients had positive family history
of diabetes mellitus while 62(76%) patients, there was no
family history of diabetes mellitus.

Table 3 shows the profile of co-morbidities among study
participants.31(47%) patients had cardiovascular disease in
form of hypertension, coronary artery disease etc., 18(27%)
patients had neuropathy,8(12%) were having tuberculosis,
6(9%) patients were suffering from some mental health
disorders. 3(5%) patients had other co-morbidities.

Table 4 shows adherence to treatment among the study
participants. 46(56%) patients were adherent to treatment
while 36(44%) of patients were non adherent to the
treatment.

Table 5 shows the pattern of dietary advice followed by
the patients. 42(51%) patients were following the dietary
advice given by physician/ dietician while 40(49%) patients
were not following the dietary advice.

DISCUSSION

The present cross-sectional descriptive study was
conducted among patients attended out-patient department
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Attribute N (%)
Gender

Males 36 (44)

Females 46 (56)
Residence

Rural 54 (66)

Urban 28 (34)
Literacy status

Not literate 18 (22)

Up-to Primary 23 (28)

Up-to High school 28 (34)

Senior Secondary to Graduate & Postgraduate 13 (16)
Religion

Hindu 72 (88)

Others 10 (12)
Marital status

Married 74 (90)

Unmarried 08 (10)
Caste

SC/ST/OBCs 39 (48)

Others 43 (52)
Type of family

Nuclear 31 (38)

Joint 51 (62)

Attribute Study participants’ n (%)
Family history of diabetes found 20 (24)

Family history of diabetes not 62 (76)
observed

Total 82 (100)

Co-morbidity Study participants’ n (%)
Cardiovascular diseases 31 (47)
(Hypertension, coronary artery ds. etc)

Neuropathy 18 (27)
Tuberculosis 8 (12)

Mental health disorders 6 (9)

Others (retinopathy, nephropathy, 3(5)
osteoarthritis)

Total 66 (100)

Attribute Study participants’ n (%)
Adherence to treatment found 46 (56)
Adherence to treatment not found 36 (44)
Total 82 (100)

of General Medicine of a rural tertiary care institute during
study period. The study recorded socio-demographic
profile and pattern of co-morbidities among study
participants. Among 82 study participants, 36 were males
and 46 females. In this present study 54 study participants
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Attribute Study participants’ n (%)
Advice as per dietary chart followed 42 (51)

Advice as per dietary chart not 40 (49)

followed

Total 82 (100)

belonged to rural area and 28 were from urban settings.
Mean age of study participants was 47 + 15 years.

A total of sixty-six study participants had co-morbidity
along with diabetes mellitus. Most common co-morbidity
recorded was Cardiovascular morbidities i.e. among 31
(47%) of study participants while neuropathies among 18
(27%). Tuberculosis was found among 8 (12%), mental
health disorders6 (9%) and other co-morbidities likewise
retinopathy, nephropathy and osteoarthritis were found
among 3 (5%) of study participants.

The population of diabetic group had an increased risk
of cardiovascular comorbidities likewise hypertension,
dyslipidemia, and other ocular diseases compared with
prediabetic group. A study conducted by Contreras F et al
reported that hypertension is three times more prevalent
in diabetics as compared with the nondiabetics.”® However
Tripathy et al investigating the prevalence of diabetic
comorbidities in a North Indian population found frequent
coexistence of DM, cardiovascular morbidity which is
consistent with our findings.”’

In this present study adherence to treatment was followed
by 46 (56%) of the study participants and dietary advice by
42 (51%) study participants. Here it is worth mentioning
here that all the patients were provided the medications and
advice by the Dietician from the institute free of cost. Still
there is lack of compliance to the treatment and restriction
to dietary advice. It might be due to approachability to such
a deep-seated rural area or might be lack of awareness
about the co-morbidity and complications precipitated due
to irregular/inadequate treatment.

Various studies reported treatment adherence has been
with varying compliance rates ranging from 40% to 70%,
respectively among co-morbidities likewise diabetes and
hypertension.”** While in contrary to it small proportions
of diabetic patients are adherent to their treatment in
other studies.”* Also, Laskar A et al conducted a study on
Lifestyle disease risk factors in a North Indian community
in Delhi in year 2010. The authors reported higher
compliance rate of 91.5% to anti-diabetic treatment as
against 47% to antihypertensive treatment.” The study
findings are not in congruence with the present study
findings. Approachability due to remote area, lower literacy
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status, rural background and lack of awareness might be
the causes of dietary restriction and treatment compliance.

CONCLUSION AND RECOMMENDATIONS

In light of the chronicity of the disease and increasing
prevalence of diabetes with associated comorbid conditions,
there is a need for clearcut guidelines to address health risks
of diabetes with other comorbid conditions. Otherwise,
the presence of coexisting medical conditions make its
management complex for the patient and for the healthcare
providers alike and may deteriorate health and quality of life.
Additionally, such conditions may impair diabetes self-care
management and adherence to medical treatment leading
to adverse health outcomes. Additionally, this can impose
excessive health expenditure and impose a huge financial
burden on patients, their families, and the government.

There should be provision in the form of regular formal
health education sessions by initiating diabetic clinic for
awareness about adherence to treatment and dietary chart
for patients and addressing co-morbidities, complications
due to diabetes. Separate screening mechanism of
complications due to diabetes mellitus should be placed in
the institute. Further factors need to be explored through
qualitative studies by focus group discussions for adherence
to dietary advice and treatment compliance to address
diabetes with other co-morbidities.

ACKNOWLEDGEMENT

Our sincere thanks to study participants who had given
their valuable time for study and the staff members posted
in Medicine department for their every possible help in
data collection.

REFERENCES

1. Baena-Drez JM, Penafiel J, Subirana I, Ramos R, Elosua R,
Marin-lbanez A, et al. Risk of causespecific death in individuals
with diabetes: a competing risks analysis. Diabetes Care.
2016;39(11):1987-1995.
https://doi.org/10.2337/dc16-0614

2. World Health Organization. Global health risks: mortality and
burden of disease attributable to selected major risks. Geneva:
Switzerland; 2009. Available at:Available from: <http://www.
who.int/healthinfo/global_burden_disease/ GlobalHealthRisks_
report_full.pdf>.

3. International Diabetes Federation. IDF Diabetes Atlas, 9th edn.
Brussels, Belgium: International Diabetes Federation, 2019.

4. Benjamin DG, Steven MC, Mark O, Terri T, Lynn E and Harold
Alan P. Comparing The National Economic Burden Of Five
Chronic Conditions. Health Affairs. 2001; 20(6): 233-241.
https://doi.org/10.1377/hlthaff.20.6.233

5. Wolff JL, Starfield B and Anderson G. Prevalence, expenditures,

Asian Journal of Medical Sciences | Jul 2021 | Vol 12 | Issue 7



10.

1.

12.

13.

14.

15.

16.

17.

Pal, et al.: Co-morbidity pattern among type-II diabetes mellitus patients

and complications of multiple chronic conditions in the elderly.
Arch Intern Med. 2002; 162:2269-2276.

https://doi.org/10.1001/archinte.162.20.2269

Kerr EA, Heisler M, Krein SL, Kabeto M, Langa KM, Weir D,
et al. Beyond comorbidity counts: how do comorbidity type and
severity influence diabetes patients’ treatment priorities and
self-management? Journal of General Internal Medicine. 2007;
22:1635-1640.

https://doi.org/10.1007/s11606-007-0313-2

Tinetti ME, Bogardus ST Jr and Agostini JV. Potential pitfalls of
disease-specific guidelines for patients with multiple conditions.
N Engl J Med. 2004; 351:2870-2874.

https://doi.org/10.1056/NEJMsb042458

Piette JD and Kerr EA. The impact of comorbid chronic conditions
on diabetes care. Diabetes Care.2006; 29:725-731.

https://doi.org/10.2337/diacare.29.03.06.dc05-2078

Lkhagva D, Kuwabara K, Matsuda S, Gao Y and Babazono A.
Assessing the impact of diabetes-related comorbidities and
care on the hospitalization costs for patients with diabetes
mellitus in Japan. Journal of Diabetes and its Complications.
2012; 26:129-136.

https://doi.org/10.1016/j.jdiacomp.2011.12.004

Jacob R, Arnold LD, Hunleth J, Greiner KA and James AS. Daily
Hassles’ Role in Health Seeking Behavior among Low-income
Populations. Am J Health Behavior. 2014; 38:297-306.

https://doi.org/10.5993/AJHB.38.2.15

Cheraghi-Sohi S, Morden A, Bower P, Kennedy A, Rogers A,
Richardson J, et al. Exploring patient priorities among long-term
conditions in multimorbidity: A qualitative secondary analysis.
SAGE open medicine. 2013;1:2050312113503955.

https://doi.org/10.1177/2050312113503955

Schoenberg NE, Leach C and Edwards W. It's a toss up
between my hearing, my heart, and my hip: Prioritizing and
Accommodating Multiple Morbidities by Vulnerable Older Adults.
Journal of health care for the poor and underserved. 2009;
20:134-151.

https://doi.org/10.1353/hpu.0.0115

Bratzke LC, Muehrer RJ, Kehl KA, Lee KS, Ward EC and
Kwekkeboom KL. Self-management priority setting and
decision-making in adults with multimorbidity: A narrative review
of literature. Int J Nursing Studies. 2015; 52:744-755.

https://doi.org/10.1016/j.ijnurstu.2014.10.010

Guruprasad KG, Niranjan MR and Ashwin S. A study of
association of depressive symptoms among the type 2 diabetic
outpatients presenting to a tertiary care hospital. Indian Journal
of Psychological Medicine. 2012; 34:30.

https://doi.org/10.4103/0253-7176.96153

Siddiqui S, Jha S, Waghdhare S, Agarwal NB and Singh K.
Prevalence of depression in patients with type 2 diabetes
attending an outpatient clinic in India. Postgraduate Medical
Journal. 2014; 90:552-556.

https://doi.org/10.1136/postgradmedj-2014-132593

Poongothai S, Anjana RM, Pradeepa R, Ganesan A, Umapathy
N and Mohan V. Prevalence of depression in relation to glucose
intolerance in urban south Indians-the Chennai Urban Rural
Epidemiology Study (CURES-76). Diabetes Technology &
Therapeutics. 2010; 12:989-994.
https://doi.org/10.1089/dia.2010.0081

Singh RB, Bajaj S, Niaz MA, Rastogi SS and Moshiri M.
Prevalence of type 2 diabetes mellitus and risk of hypertension
and coronary artery disease in rural and urban population with

low rates of obesity. International Journal of Cardiology. 1998;
66:65-72.

Asian Journal of Medical Sciences | Jul 2021 | Vol 12 | Issue 7

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

https://doi.org/10.1016/S0167-5273(98)00141-7

Joshi SR, Saboo B, Vadivale M, Dani Sl, Mithal A, Kaul U,
et al. Prevalence of diagnosed and undiagnosed diabetes and
hypertension in India-results from the Screening India’s Twin
Epidemic (SITE) study. Diabetes Technology & Therapeutics.
2012; 14:8-15.

https://doi.org/10.1089/dia.2011.0243

Ramachandran A, Snehalatha C, Satyavani K, Latha E,
Sasikala R and Vijay V. Prevalence of vascular complications
and their risk factors in type 2 diabetes. The Journal of the
Association of Physicians of India.1999; 47:1152.

Yadav D, Mishra M, Tiwari A, Bisen PS, Goswamy HM and
Prasad GB. Prevalence of dyslipidemia and hypertension in
Indian type 2 diabetic patients with metabolic syndrome. and
its clinical significance. Osong public health and research
perspectives. 2014; 5:169-175.

https://doi.org/10.1016/j.phrp.2014.04.009

Jacob B, George AT, Jose R, Antony TP and Sebastain SR.
Prevalence of Metabolic Syndrome in Newly Detected Type 2
Diabetes Mellitus. Academic Medical Journal of India. 2015; 3:8-12.

Vijayakumar G, Arun R and Kutty VR. High prevalence of type 2
diabetes mellitus and other metabolic disorders in rural Central
Kerala. J Assoc Physicians India. 2009; 57:563-567.

Bhojani U, Devedasan N, Mishra A, De Henauw S, Kolsteren P
and Criel B. Health system challenges in organizing quality
diabetes care for urban poor in south India. PloS One. 2014; 9:
e106522.

https://doi.org/10.1371/journal.pone.0106522

Bhojani U, Mishra A, Amruthavalli S, Devadasan N, Kolsteren P,
De Henauw S, et al. Constraints faced by urban poor in managing
diabetes care: patients’ perspectives from South India. Global
Health Action. 2013; 6.

https://doi.org/10.3402/gha.v6i0.22258

Agrawal S and Ebrahim S. Prevalence and risk factors for
self-reported diabetes among adult men and women in India:

findings from a national cross-sectional survey. Public Health
Nutrition. 2012;15: 1065-1077.
https://doi.org/10.1017/S1368980011002813

Bai PV, Krishnaswami CV and Chellamariappan M. Prevalence
and incidence of type-2 diabetes and impaired glucose tolerance
in a selected Indian urban population. J Assoc Physicians India.
1999; 47:1060-1064.

Yesudian CA, Grepstad M, Visintin E and Ferrario A. The
economic burden of diabetes in India: a review of the literature.
Global Health. 2014;10(01):80.
https://doi.org/10.1186/s12992-014-0080-x

Contreras F, Rivera M, Vasquez J, De la Parte MA and Velasco M.
Diabetes and hypertension physiopathology and therapeutics. J
Hum Hypertens. 2000;14 01: S26-S31.
https://doi.org/10.1038/sj.jhh.1000983

Tripathy JP, Thakur JS, Jeet G and Jain S. Prevalence and
determinants of comorbid diabetes and hypertension: evidence
from noncommunicable disease risk factor STEPS survey, India.
Diabetes Metab Syndr. 2017;11 01: S459-S465.

https://doi.org/10.1016/j.dsx.2017.03.036

Sweileh WM, Aker O and Hamooz S. Rate of compliance among
patients with diabetes mellitus and hypertension. An-Najah Univ
J Research-A-(Natural Sciences). 2005; 19:1-12.

Kumar PN and Halesh LH. Antihypertensive treatment: A study
on correlates of non adherence in a tertiary care facility. Int J Biol
Med Res. 2010; 1:248-252.

Kabir M, lliyasu Z, Abubakar IS and Jibril M. Compliance to
medication among hypertensive patients in Murtala Mohammed

73



Pal, et al.: Co-morbidity pattern among type-II diabetes mellitus patients

Specialist Hospital, Kano, Nigeria. J Community Med Prim 34. Upadhyay DK, Palaian S, Shankar PR and Mishra P. Knowledge,

Health Care. 2004; 16:16-20. attitude and practice about diabetes among diabetes patients in
https://doi.org/10.4314/jcmphc.v16i1.32401 Western Nepal. Rawal Med J. 2008; 33:8-11.

33. Shah JH, Murata GH, Duckworth WC, Hoffman RM and 35. LaskarA, Sharma N and Bhagat N. Lifestyle disease risk factors
Wendel CS. Factors affecting compliance in type 2 diabetic in a north Indian community in Delhi. Indian J Community Med.
patients: Experience from the diabetes outcomes in veterans 2010; 35:426-428.
study (DOVES) Int J Diab Dev Ctries. 2003; 23:75-82. https://doi.org/10.4103/0970-0218.69279

Author’s contribution:

RP- Conceptual framework for the article; RKV- Design and draft the article; NS-Critical revision for intellectual content; Ta-Analysis and interpretation of data,
revised the article and final approval for publication.

Work attributed to:
B.P.S. Government Medical College for Women, Khanpur Kalan, Sonepat, Haryana (India).

Orcid ID:

Dr Ravinder Pal- = http://orcid.org/0000-0001-9691-156X

Dr Ramesh Kumar Verma- = http://orcid.org/0000-0001-9448-5552
Dr Navtej Singh- = http://orcid.org/0000-0002-0348-6822

Dr Tarun- = http://orcid.org/0000-0003-1201-5990

Source of funding: None, Conflict of Interest - None.

74 Asian Journal of Medical Sciences | Jul 2021 | Vol 12 | Issue 7


https://doi.org/10.4103/0970-0218.69279
https://doi.org/10.4103/0970-0218.69279

