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ABSTRACT

Context: Diabetes is the largest health emergency of the 21st century. Among the diagnosed patients, a
large number do not adhere to treatment. Non-adherence leads to increase of morbidity and mortality
due to a compromise in the safety and effectiveness of the treatment. This study aimed to determine the
prevalence of Type 2 Diabetes Mellitus (t2DM) among adults = 30 years old in an urban community in
Imphal West and to assess the adherence to anti diabetic treatment.

Methodology: This study was conducted in an urban area in Imphal between 2016 -2018 among adults
> 30 years. Data was collected using an interview schedule and analysed using IBM SPSS for Windows,
Version 21.0.

Results: The prevalence of t2DM among the participants was 14.4% while pre-diabetes was 30.8%. Dia-
betes was associated with males, increase in age, smoking, tobacco use, alcohol use and family history of
diabetes. Adherence to exercise (0%), diet (11.1%), foot-care (0%), RBS monitoring (3.7%), medication
(85.2%), no smoking (100%).

Conclusions: The prevalence of t2DM in Imphal is 1.6 times more than the national average while the
prevalence of pre-diabetes was even higher. All of the previously diagnosed diabetic patients had little or
no adherence to lifestyle modifications.
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INTRODUCTION

Diabetes is the largest health emergency of the 21st
century. In addition to the 415 million adults who are
estimated to currently have diabetes, there are 318
million adults with impaired glucose tolerance, which
puts them at high risk of developing the disease in the
future.! Anticipating an epidemic like increase in the
number of diabetic patients, India has been chris-
tened as the ‘diabetic capital of the world’ which leads
the world with over 32 million diabetic patients and
this number is projected to increase to 79.4 million by
the year 2030.2 Moreover, it is reported that 1 out of
4 individuals will be an Indian diabetic in the world. 3

Type 2 is the most common type of diabetes which
occurs due to insulin resistance even though the body

is producing enough insulin. In spite of the increasing
number of diabetics, a large proportion of the popula-
tion remained undiagnosed because the symptoms of
Type 2 diabetes are less marked as compared to Type
1. When the disease is detected, it is usually already
associated with complications.

Pre-diabetes is an indicator of future diabetes. Im-
paired glucose tolerance (IGT) and impaired fasting
glucose (IFG) are collectively called as pre-diabetic
states. They have a high risk of conversion to diabe-
tes.* Global estimates of the burden of IFG and IGT are
not available, but number of people with IGT is likely
to be even greater than the number with diabetes.>

Among the diagnosed patients, a large number do not
adhere to treatment. According to the World Health
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Organization (WHO), adherence is the extent to which
a person’s behaviour- taking medication, following a
diet, and/or executing lifestyle changes-corresponds
with agreed recommendations from the health care
provider.6 Non-adherence leads to increase of mor-
bidity and mortality due to a compromise in the
safety and effectiveness of the treatment which ulti-
mately translates into significant direct and indirect
costs to the healthcare system.® More health benefits
will be derived if adherence to existing treatments is
improved rather than by developing new medical
treatments.

A few studies have been conducted in Manipur with
regards to diabetes mellitus however, repeated epi-
demiology studies need to be carried out to enable us
to analyse the trend in diabetes prevalence, focus on
whether our interventions are working and detect the
large pool of undiagnosed diabetics who would oth-
erwise be left untreated. The present study was con-
ducted not only to meet these demands but also to
guide interventions for improving drug adherence
and optimal glycaemic control among patients with
diabetes. To determine the prevalence of Type 2 Dia-
betes Mellitus among adults = 30 years old and its as-
sociated risk factors in an urban community in Im-
phal West and to assess the adherence to anti diabetic
treatment and its associated factors were the objec-
tives of our study.

SUBJECTS AND METHODS

This cross-sectional study was conducted at the ur-
ban field practice area of Community Medicine De-
partment, Regional Institute of Medical Sciences, Im-
phal between July 2016-October 2018 among adult’s
230 years of age. The area is situated about three kms
from the Institute. The study covered three Leikais
namely Tarung, Neikanlong and Sinam Leikai with a
population of 1535, 458 and 1191 respectively. The
population consists of mainly of Hindus and Chris-
tians. Those who refused to take part in the study,
could not be contacted even after 2 visits, were very
ill, pregnant or lactating women up to 12 weeks post-
partum, with thyroid disorder, with Polycystic Ovar-
ian Syndrome (PCOS) were excluded from the study.

Using the prevalence of diabetes as 10% from a study
conducted by Anjala et al’, absolute allowable error
as 10%, assuming a design effect of 1.5 and a non-
response rate of 10%, sample size was calculated to
be around 250. Stratified Random Sampling was done
from the three Leikais proportional to their popula-
tion sizes.

Operational definitions:

American Diabetes Association (ADA) guidelines was
followed for the diagnosis of diabetes as follows:

Normal: A person was considered to have normal
blood sugar if his/her Random Blood Sugar (RBS) is
between 79-140 mg/dlL.8

Pre-diabetes: A person was considered to be pre-
diabetic if his/her RBS is 140-199 mg/dl.8

Diabetic: A person was considered to be diabetic if
he/she is diagnosed by a physician and on anti-
diabetic medication (self-reported) or his/her RBS is
>200mg/dl.8

The diagnosis of hypertension, generalized obesity
and abdominal obesity was made using WHO guide-
lines (®19) as under:

Hypertension: A reading of 2140 mm Hg for systolic
blood pressure (SBP) and = 90 mm Hg for diastolic
blood pressure (DBP) was categorized as Hyperten-
sion.

Obesity: Generalized obesity (BMI 225 kg/m?2) and
abdominal obesity (WC=90cm in males and 280 cm in
females; WHR> 0.9 in males and >0.85 in females).

Good Adherence: If a patient’s calculated adherence
was more than 80% of the expected number of days,
it was categorized as good adherence.

Survey Instruments: Semi-structured Interview
schedule was used to collect information about the
socio-demographic characteristics, personal history,
dietary history and family history.

A validated questionnaire on the Summary of Diabe-
tes Self-Care Activities (SDSCA)!! was also used. Only
those respondents who have already been diagnosed
with Type 2 Diabetes Mellitus was assessed by this
questionnaire. It is a brief self-report questionnaire of
diabetes self-management that includes items assess-
ing the following aspects of the diabetes regimen:
diet, exercise, blood-glucose testing, foot care, medi-
cation and smoking. The number of days used to as-
sess each item was 7 days.

Scoring scales:

Diet: The mean number of days was taken for the
first three items but for the last item, mean number of
days after reversing the scale (0=7, 1=6, 2=5, 3=4,
4=3,5=2, 6=1, 7=0).

Exercise: The mean number of days for both items.

Blood-Glucose Testing: Mean number of days for
both items.

Foot-Care: Mean number of days for both items.
Medication: Mean number of days for all three items.

Smoking Status: for item one (0=non-smokKer,
1=smoker) and number of cigarettes smoked per day.

A glucometer (One Touch, Johnson & Johnson, USA), a
mercury sphygmomanometer (Model: Diamond de-
luxe BP apparatus, Pune, India) and a weighing scale
(Model: Omron, Osaka, Japan) was used to measure
the Random Blood Glucose (RBS), the blood pressure
and the weight respectively. A non-stretchable meas-
uring tape was used to measure the height, waist cir-
cumference and hip circumference.
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Data Collection: A house to house survey was con-
ducted identifying all adults = 30 years of age residing
in the 3 leikais under the urban field practice area of
Community Medicine Department, Regional Institute
of Medical Sciences, Imphal. Informed consent was
taken from all the participants. Interview was con-
ducted using interview guide following which an-
thropometric measurements and Random Blood Glu-
cose level was assessed. Patients already diagnosed
with Type 2 Diabetes Mellitus were subjected to fur-
ther questioning using SDSCA.11

Data Handling and Analysis: Data collected was
checked for completeness and consistency. Data was
entered in IBM SPSS Statistics 21 for Windows (IBM
Corp. 1995, 2012). Chi square test was used for com-
paring two proportions. A p-value of <0.05 was con-
sidered as significant.

Ethical approval: Ethical approval was obtained
from the Research Ethics Board in RIMS. Informed
written consent was obtained from the respondents.

RESULTS

The mean age of the participants was 46.96+13.78
years. The maximum age was 85 years and the mini-
mum age was 30 years. Table 1 shows that majority
of the participants (61.6%) were female, were in the
age group of 30-45 years (54.0%) and were house-
wife by occupation (40.4%). More than two-thirds of
the participants were currently married (87.6%),
have more than 4 family members (64.8%) while
more than half (52.8%) have more than 2 children.
More than half (58.4%) of the participants were from
Christian faith. Nearly one-third (32.0%) of the par-
ticipants were under matriculation. Almost all of the
participants (98.8%) were non-vegetarians and in-
come range was equally divided among all the par-
ticipants. It was found that only 12.8% of the respon-
dents are smokers, 39.2% use tobacco, 21.2% use
alcohol, 16.4% had a family history of diabetes, 10%
had a history of chronic diseases in their family.
Chronic diseases included here were hypertension,
kidney disease, cervical spondolysis, heart diseases,
cirrhosis, stroke, etc. Table 2 shows the mean and
standard deviation of the quantitative measurements.

Table 3 shows that the prevalence of Type 2 Diabetes
Mellitus among the participants was 14.4% while that
of pre-diabetes was 30.8%. The prevalence of previ-
ously diagnosed diabetic patients were more in fe-
males (51.9%) while males were more among newly
diagnosed diabetic patients (66.7%). For pre-
diabetics, males were also more in number (51.9%).

Among those with participants with generalised obe-
sity, 56.3% were females. For abdominal obesity
based on waist circumference and abdominal obesity
based on waist hip ratio, majority of the participants
were also female (72.2% and 65.0% respectively). It
was the opposite for hypertension where 64.4% of
the participants were male.

Table 1: Socio-demographic characteristics of the
respondents (N=250)

Characteristics Frequency (%)
Age (in years)

30-45 135 (54)

46-60 70 (28)

261 45 (18)
Gender

Female 154 (61.6)

Male 96 (38.4)
Religion

Hindu 85 (34)

Christian 146 (58.4)

Meitei 15 (6)

Muslim 4 (1.6)
Education

Illiterate 27 (10.8)

Under matriculation 80 (32)

Matric passed 46 (18.4)

Higher Secondary 41 (16.4)

Graduate and above 56 (22.4)
Marital status

Single 8(3.2)

Married 219 (87.6)

Widowed 21(8.4)

Divorced 2(0.8)
Occupation

Government employed 50 (20)

Private employed 29 (11.6)

Self employed 57 (22.8)

Housewife 101 (40.4)

Unemployed 13 (5.2)
Family income (in Rs)

<12000 65 (26)

12001-21000 61 (24.4)

1001-40000 67 (26.8)

>40000 57 (22.8)
Number of family members

<4 88 (35.2)

>4 162 (64.8)
Number of children

<2 118 (47.2)

>2 132 (52.8)
Food preference

Non-vegetarian 247 (98.8)

Vegetarian 3(1.2)
Smoking status

Smokers 32 (12.8)

Non-smokers 218 (87.2)
Tobacco use

Yes 98 (39.2)

No 152 (60.8)
Alcohol use

Yes 53(21.2)

No 197 (78.8)
Family history of DM

Yes 41 (16.4)

No 209 (83.6)
Family history of chronic illness

Yes 25(10)

No 225 (90)

Table 4 shows the adherence of the previously diag-
nosed diabetic patients to anti diabetic treatment. It
can be seen that all the respondents (100%) had no
adherence to either exercise or foot-care while all of
them have adherence to no smoking.
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Table 2: Mean and standard deviation of the
measurements (N=250)

Measurements (units) Mean * SD
Weight (in kg) 60.63+£8.8
Height (in m) 1.56+0.08
BMI (kg/m?) 24.98+3.63
SBP (mm Hg) 125.25+16.94
DBP (mm Hg) 82.4+10.59
WC (cm) 89.87+8.96
HC (cm) 95.88+7.21
RBS (mg/dl) 152+66.80

Table 3: Prevalence of obesity, hypertension and
diabetes (N=250)

Characteristic Male (%) Female (%)
Generalised obesity

Present 40 (43.8) 82(56.2)

Absent 56 (32.8) 72(67.2)
Abdominal obesity (based on waist circumference)

Present 52 (27.8) 135(72.2)

Absent 44 (69.8) 19(30.2)
Abdominal obesity (based on Waist Hip Ratio)

Present 75(35.0) 139 (65.0)

Absent 21(58.3) 15 (41.7)
Hypertension

Present 29 (64.4) 16 (35.6)

Absent 67 (32.7) 138(67.3)
Diabetes status

Normal 37 (27.0) 100 (73.0)

Pre-diabetic 40 (51.9) 37 (48.1)

Earlier diagnosed with diabetes 13 (48.1) 14 (51.9)

Newly diagnosed with diabetes 6 (66.7) 3(33.3)

Table 4: Adherence to anti-diabetic treatment
(N=27)

Items Adherence  Non-Adherence
Diet 3(11.1) 24 (88.9)
Exercise 0 27 (100)

Blood sugar testing 1(3.7) 26 (96.3)
Foot-care 0 27 (100)

No smoking 27 (100) 0

Medication 23 (85.2) 4(14.8)

Figures in parenthesis indicate Percentage from row total.

All but one (96.3%) had no adherence to RBS moni-
toring. Out of the 27 respondents, only 14.8% of them
had no adherence to medication. For diet, more than
one third (88.9%) had no adherence.

Table 5 shows that males are more likely to be pre-
diabetic and diabetic than females, the chance of hav-
ing pre-diabetes as well as diabetes increases as the
age increases, smokers, tobacco users, those consum-
ing alcohol, those who had history of diabetes in the
family were more likely to be diabetic than others.

DISCUSSION

The prevalence of diabetes in this study was found to
be 14.4 % with previously diagnosed and newly diag-
nosed diabetic patients to be 10.8% and 3.6% respec-
tively. The International Diabetes Federation re-
ported that the prevalence of diabetes in India as
8.8%. The Indian Council of Medical Research-India

Diabetes (ICMR-INDIAB) study which was a commu-
nity-based survey conducted by Anjana et al'? cover-
ing all 28 states, Delhi, and two of the union territo-
ries in the mainland of India recorded the prevalence
in Manipur as 5.1%. As such, this study is recording a
much higher prevalence than both the national and
state figures. Self-reported and newly diagnosed dia-
betes was found to be 3.3% and 1.8% respectively in
the ICMR study. Prevalence of pre-diabetic partici-
pants was also found to be on the higher side (30.8%)
while the aforesaid study reported a prevalence of
10.0%. However, like this study, the prevalence of
pre-diabetes was also found more than that of diabe-
tes.

The prevalence for generalised obesity was found to
be 48.8% which is comparatively lesser as compared
to a study conducted by Tripathy at al'3 which was
74.69%. Abdominal obesity based on waist circum-
ference and waist hip ratio was found to be 74.8%
and 85.6% respectively. This is in contrast with the
aforementioned study which recorded a prevalence of
abdominal obesity based on waist circumference as
56.71%. Hypertension was seen in 18.0 % of the
study participants. This was found to be lower as
compared to 30.0% seen in Tripathy’s study. Almost
all of the participants were non-vegetarians. As meat
consumption has been linked with obesity and hyper-
tension, this could explain the finding.

The previously diagnosed diabetic participants were
non-adherent to exercise and foot-care (100.0% for
both items) and were adherent to no smoking
(100%). This is in contrast to a study conducted by
Inbaraj et al'* where only 41.0% were non-adherent
to exercise. Non-adherence to diet was found to be
88.9% which is also different from 49.0% reported by
Inbaraj. This might be due to the difference in the
scales used with our study. Adherence to medication
was found to be 85.2% among the participants which
is a positive finding compared with 59.7% and 21.0%
reported by Aghoja et al’> and Imran et al'¢ respec-
tively. However, both these studies did not use the
Summary of Self-Care Diabetes Activities which could
explain the big difference and limits the comparison.
For blood sugar testing, only 3.7% of the diabetic par-
ticipants were adherent.

In this study, men were more likely to be pre-diabetic
and diabetic than women. This is a similar finding re-
ported by Anjana et al'2 where the male gender was
associated with development of diabetes. However,
there was no association between gender and pre-
diabetes in the same study. Another study conducted
by Shah et al also reported that the prevalence of dia-
betes to be more in men. Both these two studies were
also conducted in Manipur.

As the age increases the chance of having pre-
diabetes and diabetes also increases and it was found
to be more in those individuals who were above 60
years of age. In contrast, Anjana et al!? reported the
prevalence of diabetes to be more between the ages
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of 35 and 65 years of age. Tripathy et al'3 also re-

ported a higher prevalence in the 45 to 69 age group.

Table 5: Association between patient characteristics and diabetes status (N=250)

Variables Diabetes status p-value*
No diabetes (%) Pre-diabetes (%) Diabetes (%)

Gender
Male 37(38.5) 40(41.7) 19(19.8) 0.000
Female 100(64.9) 37(24.0) 17(11.0)

Age- group
30-45 90(66.7) 38(28.1) 7(5.2) 0.000
46-60 33(97.1) 22(31.4) 15(21.4)
=60 14(31.1) 17(37.8) 14(31.1)

Educational qualifications
[lliterate 12(44.4) 9(33.3) 6(22.2) 0.493
Under matriculation 39(48.8) 30(37.5) 11(13.8)
Matric passed 25(54.3) 14(30.4) 7(15.2)
Higher Secondary 24(58.5) 10(24.4) 7(17.1)
Graduate and above 37(66.1) 14(25.0) 5(8.9)

Smoking status
Smoker 10(31.3) 10(31.3) 12(37.5) 0.000
Non-smoker 127(58.3) 67(30.7) 24(11.0)

Tobacco use
Present 49(50.0) 28(28.6) 21(21.4) 0.039
Absent 88(57.9) 49(32.2) 15(9.9)

Alcohol history
Present 17(32.1) 23(43.4) 13(24.5) 0.001
Absent 120(60.9) 54(27.4) 23(11.7)

Family history of diabetes
Present 19(46.3) 10(24.4) 12(29.3) 0.012
Absent 118(56.5) 67(32.1) 24(11.5)

Family history of chronic illness
Present 12(48.0) 10(40.0) 3(12.0) 0.574
Absent 125(55.6) 67(29.8) 33(14.7)

Generalised obesity
Present 74(57.8) 39(30.5) 15(11.7) 0.416
Absent 63(51.6) 38(31.1) 21(17.2)

Abdominal obesity
Present 101(54.0) 56(29.9) 30(16.0) 0.438
Absent 36(57.1) 21(33.3) 6(9.5)

Abdominal obesity based on waist hip ratio
Present 114(53.3) 66(30.8) 34(15.9) 0.232
Absent 23(63.9) 11(30.6) 21(5.6)

Hypertension
Present 19(42.2) 17(37.8) 9(20.0) 0.161
Absent 118(57.6) 60(29.3) 27(13.2)

Smoking, tobacco use and alcohol use were found to
be risk factors in the development of diabetes. This
finding is varied across the different studies. Anjana
et al3 and Tripathy et all* reported no such associa-
tion. On the other hand, Liu et al*7 found that a higher
prevalence of diabetes was seen among alcohol users.
There was also a significant association between
those individuals with family history of diabetes and
diabetes status. This finding is consistent with other
studies.

CONCLUSION

The prevalence of type 2 diabetes mellitus in Imphal
is 1.6 times more than the national average at 14.4%
while that of pre-diabetes was even higher at 30.8%.
Diabetes was found to be associated with male gen-
der, increase in age, smoking, tobacco use, alcohol use
and family history of diabetes. The main limitation of

this study is the fact that only Random Blood Sugar
was used for identifying diabetics and these people
were advised for Oral Glucose Tolerance Test for con-
firmation of diagnosis.

All of the previously diagnosed diabetic patients had
no adherence to either exercise or foot-care while all
of them have adherence to no smoking. All but one
had no adherence to RBS monitoring. A little less than
one-fifth of them had no adherence to medication
while more than one third had no adherence to diet.
Awareness programs should be initiated to empha-
sise the importance of lifestyle modifications as this is
as important as the medications prescribed against
diabetes.

REFERENCES

1. IDF Diabetes Atlas. 2015 7t edition;[146 screens]. Available at:
www.diabetesatlas.org. Accessed June 29, 2016.

National Journal of Community Medicine | Volume 12 | Issue 04 | April 2021

Page 86



www.njcmindia.org

Lyngdoh M, Romola P

2.

10.

D'Souza AMP, Kundapur R, Kiran NU. A cross sectional study to
determine the prevalence of diabetes mellitus and its house-
hold awareness in the rural field practice areas of a medical
college in Mangalore -A pilot study. NITTE University journal of
health science 2015 Sep;5(8):45-8.

Shah A, Afzal M. Risk factor for diabetes in different popula-
tions of Manipur. Biol Med (Aligarh) [serial online]
2015;7(2):[5 screens]. Available from: http://dx.doi.org/
10.4172/ 0974-8369.1000233. Accessed July 4, 2016.

Mohan V, Sandeep S, Deepa R, Shah B, Varghese C. Epidemiol-
ogy of type 2 diabetes: Indian scenario. Indian ] Med Res
2007;125(3):217-30.

World Health Organization. Screening for Type 2 Diabetes Re-
port of a World Health Organization and International Diabetes
Federation meeting. 2003;[54 screens]. Available at:
http://www.who.int/iris/handle/10665/68614. Accessed June
29,2016.

Tiv M, Viel JF, Mauny F, Eschwege E, Weill A, Fournier C, et al.
Medication adherence in type 2 diabetes: The Entred study
2007, a French population-based study. PLoS One [serial
online] 2012;7(3):[8 screens]. Available from: http://dx.doi.org
/10.1371/ journal. pone.0032412. Accessed July 1, 2016.

Anjana RM, Pradeepa R, Deepa M, Datta M, Sudha V, Unnikrish-
nan R, et al. The Indian Council of Medical Research-India Dia-
betes (ICMR-INDIAB) Study: Methodological Details [ICMR-
INDIAB-1].] Diabetes Sci Technol 2011;5:906-14.

American Diabetes Association: Standards of medical care in
diabetes. Diabetes care 2016;[46 screens]. Available at:
http://care.diabetesjournals.org/content/35/Supplement_1/S
11. Accessed July 13, 2016.

World Health Organization. International Society of Hyperten-
sion statement on management of hypertension. ] Hypertens
2003;21:1983-92.

World Health Organization. The Asia perspective: Redefining
obesity and its treatment 2000;[56 screens]. Available at:

11.

12.

13.

14.

15.

16.

17.

http://www.who.int/iris/handle/10665/206936. Accessed

July 13, 2016.

Toobert D], Hampson SE, Glasgow RE. The Summary of Diabe-
tes Self-Care Activities Measure. Diabetes Care 2000;23(7):
943-50.

Anjana RM, Deepa M, Pradeepa R, Mahanta ], Kanwar N, Das
HK, et al. Prevalence of diabetes and prediabetes in 15 states of
India: results from the ICMR-INDIAB population-based cross-
sectional study. Lancet Diabetes Endocrinol [serial online]
2017:[12 screens]. Available from: http://dx.doi.org/10.1016/
$2213-8587(17)30174-2. Accessed June 1, 2018.

Tripathy JP, Thakur JS, Jeet G, Chawla S, Jain S, Pal A, et al.
Prevalence and risk factors of diabetes in a large community-
based study in North India: results from a STEPS survey in
Punjab, India. Diabetol Metab Syndr [serial online]
2017;9(8):[8 screens]. Available from: https://dx.doi.org/
10.1186 %2Fs13098-017-0207-3. Accessed Nov 15, 2017.

Inbaraj LR, Georg CE, Kham NL, Norman G. Prevalence, percep-
tions and practices associated with non-adherence to diabetes
medications in primary care setting: A cross sectional study in
urban Bangalore. Asian ] Med Sci 2016;7(6):106-9.

Aghoja OC, Avwenaghagha HO, Ogba ER. Medication adherence
and its correlates among diabetic patients in Central Hospital,
Warri, Nigeria. IOSR ] Pharm 2016;6(7):96-103.

Imran M, Plathottam JJ. A study on treatment adherence among
patients with type 2 diabetes mellitus attending diabetic clinic.
Int ] Community Med Public Health 2017;4(5):1701-3.

Liu X, Li Y, Li L, Zhang L, Ren Y, Zhou H, et al. Prevalence,
awareness, treatment, control of type 2 diabetes mellitus and
risk factors in Chinese rural population: the RuralDiab study.
Sci Rep [serial online] 2016;6:[9 screens]. Available from:
https://www.nature.com/articles/srep31426. Accessed May
24,2017.

National Journal of Community Medicine | Volume 12 | Issue 04 | April 2021

Page 87



