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ABSTRACT

Background

Diabetes mellitus is a growing global health challenge, with diabetic peripheral neuropathy (DPN) emerging
as one of its serious complications. DPN contributes significantly to morbidity, including debilitating pain, foot
ulcers, and increased risk of amputation, particularly among populations with limited healthcare resources.

Methods

A descriptive, cross-sectional study was conducted at the Government Medical College Hospital in
Rajnandgaon, involving 203 patients aged 21 years and above with type 2 diabetes mellitus (T2DM) diagnosed
for at least one year. The Michigan Neuropathy Screening Instrument (MNSI) was employed to assess DPN,
and socio-demographic along with clinical data were systematically collected. Data analysis using SPSS
revealed associations between DPN and various risk factors.

Results

The prevalence of DPN among the study cohort was substantial. Statistical evaluation indicated significant
correlations between the presence of neuropathy and factors such as prolonged duration of diabetes,
advanced age, and suboptimal glycemic control. These findings highlight the vulnerability of diabetic patients
to nerve damage over time due to sustained metabolic imbalances.

Conclusions

The considerable prevalence of DPN underscores the critical need for routine screening and early intervention
in diabetic care, particularly within resource-constrained settings. Implementing standardized diagnostic
tools like the MNSI can facilitate timely detection and management, thereby reducing complications and
improving quality of life. Tailored healthcare strategies focused on optimal glycemic control are essential to
address the socio-economic and clinical challenges posed by DPN.
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INTRODUCTION

Diabetes is one of the largest global health
emergencies of the 21st century. The effect of
diabetes mellitus includes long-term damage,
dysfunction and failure of various organs. Once
regarded as a single entity, diabetes is now seen as
a heterogeneous group of diseases resulting from
a diversity of aetiologies, environmental and
genetic, acting jointly (2). The incidence of
diabetes mellitus has continued to increase
globally with the resulting burden resting more
heavily on tropical, developing countries(2). The
majority of cases of diabetes mellitus are Type 2,
and the greatest numbers of people with this
disease are aged from 40 to 59 years. More than
80% of diabetes deaths occur in low- and middle-
income countries. WHO projects that diabetes will
be the seventh leading cause of death in 2030(3).
According to the International Diabetes
Federation estimates, around 425 million people
had DM in 2017 and this number is expected to rise
to 629 million by 2045(4). The global prevalence of
diabetes in 2017 was 8.8% (uncertainty interval:
7.2-11.3%) in adults aged 20-79 years (5).
Worldwide, there is a projected increase in the
prevalence of diabetes mellitus to 592 million
(10.1%) by 2035 [a]. India is known as the "Diabetes
Capital of World”, with approximately 5o million
diabetic patients and about 3.4 million deaths
occurring due to diabetes (6) . The number of
diabetic patients is estimated to  increase up
to approximately 7omillion by 2025. InIndia, this
is more important as every fifth person is a
diabetic. Treatment of diabetes mellitus includes
medical management, lifestyle modification and
surgery. The use of medication is thus vital in the
management of diabetes mellitus (DM). However,
the effectiveness of the treatment is largely
dependent on the level of adherence and glycemic
control towards prescribed medication. In India,
limited studies have focused on diabetes care and
provide an insight into the current profile of
patients and their management. More than 50% of
people with diabetes have poor glycemic control,
uncontrolled hypertension and dyslipidemia, and a
large  percentage have diabetic vascular
complications(7),(8).As a result of poor adherence,
patients do not receive optimal benefit from their
drug therapy and this reflects in the form of
uncontrolled  blood sugar among them.
Suboptimal treatment and poor blood sugar
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control can lead to increased use of health care
services (acute care and hospitalizations),
reduction in patient’s quality of life, and increased
health care costs (drug costs and medical
costs)(9),(10). Adherence to treatment is the key
link between treatment outcomes in medical
care.Therefore, this study was carried out to find
the medication adherence and Prevalence of
uncontrolled blood sugar among patients with
type 2 diabetes in a Tertiary Health Care Centre
Rajnandgaon, Chhattisgarh. Observations from
the above study will help physicians to identify the
hindering factors in adherence and addressing
these factors may ensure better control of
diabetes.

Objectives

The principal objective of the research is to find out
the medication adherence and Prevalence of
uncontrolled blood sugar among patients with
type 2 diabetes.

Material and Method

This was a cross-sectional facility based;
prospective, observational study carried out in
Tertiary Care Hospital in the district of
Rajnandgaon, Chhattisgarh and was conducted for
the ICMR Short Term Research Studentship (2018)
program.

Study settings

Department of Community Medicine, Urban
health training centre, rural health training centre
and Department of general medicine Government
Medical College Hospital, Rajnandgaon (C.G)

Study period
Study was undertaken from the month of February
2018 to May 2018 for a period of four months.

Study unit: The study was conducted on diabetic’s
patients attending Government Medical College
and associated Hospitals in Rajnandgaon District
of Chhattisgarh state.

Sample size

The sample size required to be representative of
the study population was calculated using a
sample size calculation formula (11). The sample
size for this study was 109 patients (z score of 1.96,
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95% confidence interval, +10%) in accordance with
World Health Organization (WHO) manual to
assess drug use in individual facilities. (12).
Adjusting for a non-response rate of 4 % gives the
total sample size of 130.1t was a pilot study in which

130 patients of diabetes of age 221 years and
above receiving anti-diabetic therapy for more
than 1 year were randomly selected for
participation after fulfilling inclusion/exclusion
criteria.

Inclusion Criteria

Adults of age >21 years with diabetes, and they
had been on treatment for at least 1 year prior to
the study , who were attending the Government
Medical College and associated Hospitals in
Rajnandgaon and consented to participate in the
study were included.

Exclusion Criteria

Patients diagnosed with gestational diabetes, type
1 diabetes, recent diagnosis of diabetes (<1 year),
acutely ill and debilitated patients and patients
who will not give consent were excluded.

Study tool, Data collection and Procedure

The ethical approval from the ethical committee
was taken prior to start with the study. A
structured  self-administrative  questionnaire
(Annexure 1) was developed with the aid of
available evidence by the researchers for data
collection to fully meet the demands of this
research (13),(14). Pilot study was conducted

RESULTS

SI.No Variables
1 Age (Years) >60

Categorization

50— 60

40— 50

<40
Sex Male

Female

Family Nuclear

Joint
Married

Unmarried

Marital Status
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Table no.1 Socio-demographic details of the Diabetic Patients (N= 130)
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among 10% of total respondents, before
undertaking the major study to test the interview
schedule and to assess any constraints that could
arise and would need to be addressed during this
study. The developed questionnaires are
corrected, revised and validated by public health
experts and clinicians. After that the developed
questionnaire is revised by researchers and then
has been translated into Hindi language. It was
pretested before its use in this study. This tool
containing the Questionnaire includes the
following component- Age, gender and
Anthropometric assessment. The treatment
details had variables like type of morbidity and
duration of treatment. The details of treatment
received were extracted using patient case sheets.
The adherence to medication was captured with
the eight-item Morisky Medication Adherence
Scale (MMAS-8) which has eight questions and
was graded as low adherence, moderate
adherence and good adherence. MMAS-8 s
validated in India and other parts of world in
different languages with reliability value (a) of 0.83

(15)

Statistical analysis:

The relevant data was collected, checked for
completeness and correctness. Each completed
questionnaire was coded on pre- arranged coding
to minimize errors. Data were analysed using
excel, windows 2007 and using a software (epi info
7)26) . The Chi-square test was used, the
significance of the results was computed at the
level of p<o.05.

Frequency Percentages %

10 7.60
36 27.69
bty EER-7A
40 30
93 71.53
37 28.46
48 36.92
82 63.08
83.04
4.62
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Widow
Education lliterate
Primary
Middle
Matriculate
Graduate
Occupation Unemployed
Labourer
Employee
Retired
Housewife
Farmer
Socio-Economic Status Upper class
Upper Middle class
Middle
Lower middle
Lower
Residence Urban
Rural
Co —Morbidities Present
Absent
BMI Underweight
Normal
Overweight
Obese
Adherence Low
Moderate
High
Glycaemic Control Good (HbA1c <7.0%)
Uncontrolled (HbA1c-7.0-8.0%)

Poor (HbA1c>8.0%)

In Table 1 it is seen that the majority of school. The respondents had normal BMI with an
respondents were 5o years  old males living in absence of co morbidity. Majority of them
joint families. Most of them were married residing showed high adherence to treatment and had poor
in rural areas, belonging to lower middle class, glycemic control.

farmers by profession and studied till middle

Table no.2 Association between Uncontrolled & Controlled Diabetic patients
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Variables

Age (Years)

Sex
Family

Marital Status

Education

Occupation

Socio-Economic
Status

Residence
Co —Morbidities

BMI

Adherence

Glycaemic
Control

Categorization

>60

50—60

40— 50

<40

Male

Female
Nuclear

Joint

Married
Unmarried
Widow
lliterate
Primary
Middle
Matriculate
Graduate
Unemployed
Labourer
Employee
Retired
Housewife
Farmer
Upper class
Upper Middle class
Middle
Lower middle
Lower

Urban

Rural

Present
Absent
Underweight
Normal
Overweight
Obese

Low
Moderate
High

Good (HbA1c <7.0%)
Uncontrolled (HbAxc-7.0-
8.0%)

Poor (HbA1c>8.0%)

(P valve less than .o5 is significant)

Table 2 shows significant association between
controlled and uncontrolled diabetics based on
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Uncontrolled
(86)
7

22
33
24
61
25
30
56
77

3

6

8

15
60

their marital status, BMI, adherence to treatment

Controlled (44)

and glycemic control.
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Association between Uncontrolled & Controlled
Diabetic patients

o Poor (HbA1c>8.0%) I
Eo 0
“é*;:' Uncontrolled (HbA1c-7.0-8.0%) IS
>3
© Good (HbA1lc<7.0%) I
g High | s
o
& Moderate IO S
< 4
T
< Low [N
0
Obese HH
_ Overweight  [INEEEEEEGEGE
b=
@ Normal | s —
Underweight NSNS
0 10 20 30 40 50 60 70 80 90 100
B Uncontrolled (86) ® Controlled (44)
The table no 3 shows the average glycaemic respondents were taking treatment for more than
control was high in uncontrolled diabetics and all three years.

Table no.3 Characteristics of patients with type 2 diabetes having controlled or uncontrolled
MeanzSD Controlled (HbAx1c <7) Uncontrolled
(HbAac >7)

glycaemia

Age

46.34 £10.19 45.82 +10.58 46.60 £ 10.03
BMI

22.9975 + 4.08 21.08 +3.36 23.97 + 4.10
HbA1C

7-352 +1.863 6.16 + 0.93 7.96+ 1.92

Years on Medication

3.60 +3.38 3.55+ 3.36 3.63+ 3.41

The table no 4 shows that BMI and adherence to comparison to other tested variables.
treatment showed highly significant relations in

Table no.4 Binary Logistic regression
www.gjmedph.com Vol. 14, No.2, 2025 ISSN# 2277-9604
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Variable

Age > 50 (Yes/No)

Sex — Male (Yes/No)

Education - Graduate & Post
Graduate (Yes/No)

Occupation - (Yes/No)

Family - Joint (Yes/No)

Married - (Yes/No)

Socio Economic Status — Lower
Middle & Lower (Yes/No)

Resident — Rural (Yes/No)

BMI Category — Obese & Overweight
(Yes/No)

Co-Morbidities (Yes/No)

Adherence (Yes/No)

Years On Medication - > 10 Years
(Yes/No)

DISCUSSION

The findings of the study seen in Table 1 suggest
that even though medication adherence was high,
the majority of respondents still had poor glycemic
control. This suggests that other factors may be
responsible for good glycemic control. In our study
most of the respondents were between the age
group of 40 to 5o years. While in a study by Tsehay
et al (27) most respondents were between 5o to 60
years. Men were majority of respondents in our
study, while Awodele et al (28) had more female
respondents in their study. Joint families were
more common among the respondents. Majority
of respondents were married, as similarly seenina
study by Tiv etal.(19). Highest education of middle
school was seen in most respondents while S.
Padmanabha et al found most respondents to
have studied till high school. Farming was the most
common occupation of the respondents.

Lower socioeconomic status was most common
among the respondents, similar to a study by
Muliyil etal (20). Most respondents were from rural
areas. No co morbidities were seen in most
respondents, while in a study by Mishra et al(21),
most respondents had co  morbidities in their
study . Majority of the respondents had normal
BMI, and this was found to be statistically
significant, similar to a study by Medi et. al(22).
High adherence was noticed in most respondents,
while Mishra et al (21) had more non adherent
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Coefficient . Z- P-
Statistics  value
-0.08 . -0.17 0.86
-0.22 -0.45 0.65
0.46 0.33 0.73

0.04 . 0.07 0.94
0.43 . 0.73 0.46
-0.79 -1.13 0.25
-0.76 -0.71 0.47

1.81 1.63 0.10
P o) 3.78 0.0002

0.22 0.42 0.66
WA 2.74 0.006
-0.64 -0.84 0.39

respondents. Good adherence was also noticed in
a study by Olickal et al(23), and this was found to
be statistically significant. Poor glycemic control
was seen in most respondents and this was found
to be statistically significant, while in a study by
Prathyusha Rani T et a(24)l, uncontrolled glycemic
control was commonly seen.

The mean age of respondents seen in Table 3 for
uncontrolled diabetes mellitus was about 46 years.
The average BMI of the respondents was normal.
The mean HbA1C of uncontrolled diabetes mellitus
was around 8 years. The mean year of medication
of respondents was 4 years.Binary logistic
regression seen in Table 4 of the various variables
of our study showed that the variables of BMI and
adherence were found to be statistically
significant. While in a study by Prathyusha et al(24)
BMI was found to be statistically significant in
adherent respondents. In a study by Olickal et
al(23) medication adherence was also found to be
statistically significant.

CONCLUSION

Our study concluded that medication adherence is
a critical determinant in the management of
chronic non-communicable diseases such as
diabetes mellitus. Ensuring that patients follow
their prescribed treatment regimens not only
improves glycemic control but also significantly
reduces the risk of long-term complications such

ISSN# 2277-9604
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as nephropathy, retinopathy, and cardiovascular
disease. Therefore, structured and ongoing health
promotion activities—including patient education,
counseling, and regular follow-up—are essential
components of diabetes care. These interventions
should be tailored to individual patient needs and
integrated into routine clinical practice to enhance
understanding and motivation. Body Mass Index
(BMI) was also found to be a significant factor
influencing glycemic control. Overweight and
obese patients often struggle with insulin
resistance, which worsens diabetes outcomes. As
such, lifestyle modifications aimed at gradual and
sustainable weight reduction should be strongly
advocated. Physicians and diabetes educators
must promote evidence-based strategies such as
regular  physical activity (minimum 150
minutes/week of moderate-intensity exercise),
individualized dietary planning (e.g., low glycemic
index foods, controlled carbohydrate intake), and
behavioral interventions for long-term success.
Furthermore, achieving and maintaining good
glycemic control—as indicated by the HbA1c test—
was identified as a powerful motivator for
continued medication adherence. This highlights
the importance of continuous monitoring and
feedback in diabetes self-management. Patients
who see tangible results are more likely to stay
committed to their treatment plans. From a
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preventive standpoint, early screening and risk
assessment for pre-diabetes and metabolic
syndrome can play a pivotal role in curbing disease
progression. Community-based screening
programs, supported by mobile health
technologies and telemedicine, have shown
promise in identifying high-risk individuals and
initiating early interventions. Recent advances in
diabetes management have further empowered
both patients and healthcare providers. The use of
continuous glucose monitoring (CGM) systems
and flash glucose monitors offers real-time
insights into blood sugar trends, allowing for
timely interventions. Newer classes of ant diabetic
medications such as SGLT2 inhibitors and GLP-1
receptor agonists not only provide effective
glycemic control but also offer added benefits like
weight loss and cardiovascular protection. Digital
health tools, mobile apps for medication
reminders, and Al-driven personalized care models
are also revolutionizing the way diabetes is
monitored and managed.In conclusion, a holistic
approach to diabetes management that combines
pharmacological  treatment  with lifestyle
modification, patient empowerment, and modern
technological tools is essential for improving
outcomes. Health professionals must adopt a
multidisciplinary strategy to address both the
medical and psychosocial aspects of diabetes care.

ISSN# 2277-9604



Rohit David et al.

Original Articles

REFERENCES

1.

Park K. Park’s Textbook of Preventive and Social Medicine
[Internet]. Bhanot Publishers; 2017. Available from:
https://books.google.co.in/books?id=SymHtAEACAA)J
Wild S, Bchir M, Roglic G, Green A, Sicree R, King H. Global
Prevalence of Diabetes. DIABETES CARE. 2004;27(5).
Mathers CD, Loncar D. Projections of Global Mortality and
Burden of Disease from 2002 to 2030. PLoS Med. 2006
Nov;3(11):e442.

IDF Diabetes Atlas: Global estimates of diabetes
prevalence for 2017 and projections for 2045 | Elsevier
Enhanced Reader [Internet]. [cited 2023 Mar 14]. Available
from:
https://reader.elsevier.com/reader/sd/pii/S016882271830
20317token=E4ECB3101077398F6A51591B3939F 5792994
EBE1282F549732D13F3AC3054DD2CE15B9CECA5E12518
35C98023F4BsoDa&originRegion=eu-west-
1&originCreation=20230314100035

Cho NH. IDF Diabetes Atlas: Global estimates of diabetes
prevalence for 2017 and projections for 2045. Diabetes Res
Clin Pract. 2018;

(PDF) The Elevated Susceptibility to Diabetes in India: An
Evolutionary Perspective. ResearchGate [Internet]. [cited
2023 May 27]; Available from:
https://www.researchgate.net/publication/304982979_Th
e_Elevated_Susceptibility_to_Diabetes_in_India_An_Evo
lutionary_Perspective

JN, A B. Quality of diabetes care in the middle- and high-
income group populace: the Delhi Diabetes Community
(DEDICOM) survey. Diabetes Care [Internet]. 2006 Nov
[cited 2023 May 27];29(11). Available  from:
https://pubmed.ncbi.nlm.nih.gov/17065665/

Mohan V, Shah SN, Joshi SR, Seshiah V, Sahay BK,
Banerjee S, et al. Current status of management, control,
complications and psychosocial aspects of patients with
diabetes in India: Results from the DiabCare India 2011
Study. Indian J Endocrinol Metab. 2014 Jun;18(3):370.
Polonsky WH, Henry RR. Poor medication adherence in
type 2 diabetes: recognizing the scope of the problem and
its key contributors. Patient Prefer Adherence.
2016;10:1299.

10.AC, CD, VsRD, SK, A C, RR, et al. Clinical Review of

11.

Antidiabetic Drugs: Implications for Type 2 Diabetes
Mellitus Management. Front Endocrinol [Internet]. 2017
Jan 24 [cited 2023 May 27];8. Available from:
https://pubmed.ncbi.nlm.nih.gov/28167928/

Das S, Mitra K, Mandal M. Sample size calculation: Basic
principles. Indian J Anaesth. 2016 Sep;60(9):652.

12.How to investigate drug use in health facilities: selected

13.

drug use indicators [Internet]. [cited 2023 May 27].
Available from: https://www.who.int/publications-detail-
redirect/who-dap-93.1

STEPwise approach to NCD risk factor surveillance

www.gjmedph.com Vol. 14, No.2, 2025

14.Management  of

15.

(STEPS) [Internet]. [cited 2023 May 27]. Available from:
https://www.who.int/teams/noncommunicable-
diseases/surveillance/systems-tools/steps

diabetes  mellitus  through
teleconsultation during COVID-19 and similar scenarios -
Guidelinesfrom Indian Council of Medical Research (ICMR)
expert group. Diabetes Metab Syndr Clin Res Rev. 2021
Sep 1;15(5):102242.

De M, AA, MKW, HjW. Predictive validity of a medication
adherence measure in an outpatient setting. J Clin
Hypertens Greenwich Conn [Internet]. 2008 May [cited
2023 May 27];20(5). Available from:
https://pubmed.ncbi.nim.nih.gov/18453793/

16.CDCWorks 24/7 [Internet]. Centers for Disease Control and

17.

Prevention. 2023 [cited 2023 May 27]. Available from:
https://www.cdc.gov/index.htm

Tsehay T, Engidawork E, Ahmed A. Assessment of
Antidiabetic Medication Adherence and Its Determinants
among Ambulatory Patients with Type 2 Diabetes at Tikur
Anbessa Specialized Hospital, Addis Ababa, Ethiopia.
2016;

18.Awodele O, Osuolale J. Medication adherence in type 2

diabetes patients: study of patients in Alimosho General
Hospital, Igando, Lagos, Nigeria. Afr Health Sci. 2015 May
28;15(2):513.

19.Tiv M, Viel JF, Fagot-Campagna A, Penfornis A. Medication

20.Muliyil

Adherence in Type 2 Diabetes: The ENTRED Study 2007, a
French Population-Based Study. PLoS ONE. 2012;7(3).

D, Vellaiputhiyavan K, Alex R, Mohan V.
Compliance to treatment among type 2 diabetics
receiving care at peripheral mobile clinics in a rural block
of Vellore District, Southern India. J Fam Med Prim Care.
2017;6(2):330.

21.Mishra R, Sharma SK, Verma R, Kangra P, Dahiya P, Kumari

P, et al. Medication adherence and quality of life among
type-2 diabetes mellitus patients in India. World J
Diabetes. 2021 Oct 15;12(10):1740-9.

22.Medi R, Mateti U, Kanduri K, Konda S. Medication

adherence and determinants of non-adherence among
south Indian diabetes patients. J Soc Health Diabetes.
2015 Jun;03(01):048-51.

23.0lickal JJ, Chinnakali P, Suryanarayana BS, Saya GK,

Ganapathy K, Subrahmanyam DKS. Medication
adherence and glycemic control status among people with
diabetes seeking care from a tertiary care teaching
hospital, south India. Clin Epidemiol Glob Health. 2021
Jul;11:200742.

24.Prathyusha Rani T, Prashanthi B, Ayesha Amreen Fathima,

Ayesha Firdose, Sara Naser, Najma Begum, et al.
MEDICATION ADHERENCE IN PATIENTS WITH TYPE 2
DIABETES MELLITUS - A CROSS-SECTIONAL STUDY.
Asian J Pharm Clin Res. 2019 Aug 19;177-80.

ISSN# 2277-9604



	ABSTRACT

