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Objectives: DiabCare India 2011 was a cross-sectional study in patients with diabetes mellitus, undertaken to investigate the relationship
between diabetes control, management and complications in a subset of urban Indian diabetes patients treated at referral diabetes care
centres in India. Materials and Methods: This was a cross-sectional, multicentre (330 centres) survey in 6168 diabetes patients treated
at general hospitals, diabetes clinics and referral clinics across India. Patient data, including medical and clinical examination reports
during the past year were collected during their routine visit. The patients’ and physicians’ perceptions about diabetes management were
recorded using a questionnaire. Results: A total of 6168 subjects with diabetes (95.8% type 2), mean age 51.9 + 12.4 years and mean
duration of diabetes, 6.9 + 6.4 years were included. Mean HbA1c was 8.9 + 2.1% and the mean fasting (FPG), post prandial (PPG) and
random (RBG) plasma glucose levels were 148 + 50 mg/dl 205 + 66 mg/dl and 193 + 68mg/dI respectively. Neuropathy was the most
common complication (41.4%); other complications were: Foot (32.7%), eye (19.7%), cardiovascular (6.8%) and nephropathy (6.2%).
The number of diabetic complications increased with mean duration of diabetes. Most (93.2%) of the patients were on oral anti-diabetic
drugs (OADs) and 35.2% were on insulin (+OADs). More than 15% physicians felt that the greatest barrier to insulin therapy from
patient’s perspective were pain and fear of using injectable modality; 5.2% felt that the greatest barrier to insulin therapy from physician’s
perspective was the treatment cost; 4.8% felt that the major barriers to achieve optimum diabetic care in practice was loss to follow-up
followed by lack of counselling (3.9%) and treatment compliance (3.6%). Conclusion: DiabCare India 2011 has shown that type 2
diabetes sets in early in Indians and glycaemic control is often sub-optimal in these patients. These results indicate a need for more
structured intervention at an early stage of the disease and need for increased awareness on benefits of good glycaemic control. It cannot
be overemphasized that the status of diabetes care in India needs to be further improved. (ClinTrials.gov identifier: NCT01351922)
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to the International Diabetes Federation (IDF) Diabetes
Atlas 2011, the number of people living with diabetes
is expected to rise from 366 million in 2011 to 552
million by 2030 if preventive programmes are not put in
place.” This dramatic rise in the prevalence of diabetes
has been associated with fast population growth, ageing
and urbanization leading to altered lifestyle. Apart from
age, multiple risk factors like family history of diabetes,
obesity, hypertension, are also significantly associated with
diabetes.”! A high proportion of people with diabetes in
the age group of 45-64 years has been reported from the
developing countries and by the year 2025, it is expected
that 75% of all people with diabetes would reside in the
developing countries like India, which already has the
second highest number of people with diabetes in the
wortld. The Indian Council of Medical Research-India
Diabetes ICMR-INDIAB) study estimates the number
of people with diabetes in India as approximately 62.4
million.’! A decrease in the prevalence of diabetes has
been observed after 65 years of age which may be due
to deaths at early age due to diabetes complications.”
Therefore, surveillance of diabetes and its risk factors
is the first step towards its management, which includes
prevention and control of diabetes.

“DiabCare” is a generalized clinical database which gathers
information from thousands of diabetes patients and
monitors their improvement and potentially involves
participation of many physicians. The details of this model
have been desctibed elsewhere.P! The DiabCare project was
initially started in Europe in 1990s and after the success
of this project, the DiabCare Asia and DiabCare India
projects were designed similar to the Europe DiabCare
project in collaboration with Novo Nordisk (NN) and the
participating Asian countries and regions, mostly working
through their national diabetes associations.”) The objective
was to provide large-scale, yet simple, standardized
information about patient characteristics and care received
from multiple centres across the country. This project was
initiated in 1997 in 6 countries and subsequently extended
to 11 countries in 1998.17 In 2001, DiabCare India was first
published which involved patients from primary health care
sectors,® and in 2003, DiabCare Asia collected information
of patients managed by specialist’s care.”) DiabCare India
2011 was initiated with the aim to evaluate the current Status
of diabetes management, its control and complication ten
years after the completion of the last DiabCare study in
India. In the present survey, both physician and patient
perceptions of diabetes management were also explored
using specific questionnaires. We expect that the DiabCare
India 2011 findings will act as an incentive to initiate
and improve local diabetes monitoring, prevention and
management strategies.

MATERIALS AND METHODS

The DiabCare India 2011 was a cross-sectional survey
in patients with type 1 and type 2 diabetes mellitus being
treated at general hospitals, diabetes clinics and referral
clinics in India. Centres across the country were identified
to participate in the study. The investigators from these
centres were trained by an advisory board, an expert
panel and Novo Nordisk representatives. The primary
objective of the study was to evaluate the disease pattern,
its management, control status and complication profiles
in Indian patients with diabetes. The secondary objectives
of the study were to evaluate: (1) the association between
the physician and patient perceptions and current treatment
practices; (2) the relationship between duration of diabetes
and diabetes complications; (3) the relationship between
duration of diabetes and quality of life of a patient;
(4) psychosocial aspects of diabetes; and (5) areas for
possible improvement. Only those patients with diabetes
who visited the study centre at least once in the last
3-6 months apart from first visit (to the clinic) and were
willing to sign the informed consent form were eligible to
participate in this study. All patients, >18 years of age, men
or women and willing to participate and comply with the
study requirements were enrolled in the study. The patients
were allowed to withdraw at will at any point of time
during the study. The survey was conducted over a period
of eight months and for an individual patient, duration of
the study was one day. There were no study specific visit
and the data was recorded during their routine visit to the
clinic. The study was conducted in accordance with good
pharmaco-epidemiological practices and the Declaration
of Helsinki.

Data collection

The data was collected by reviewing patient’s medical
records and clinical examination reports for the past one
year and by personal interviews for further information.
Patient data included demographic parameters like age,
sex, educational status, marital status and ethnicity; baseline
medical history included information regarding previous
and current treatment; glycaemic parameters (fasting plasma
glucose [FPG], postprandial plasma glucose [PPG], random
blood glucose [RBG] glycosylated haemoglobin [HbAlc])
and other parameters including (blood pressure [BP], total
cholesterol, high density lipoprotein [HDL]-cholesterol,
low density lipoprotein [LDL]-cholesterol and serum
triglycerides); status of having type 1 and type 2 diabetes
mellitus, duration of diabetes, concomitant diseases,
risk factors, self-monitoring data, diabetes education,
complications, including eye and foot examinations and
diabetes management. These parameters were accessed
from patients’ records and interviews at the participating
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physicians’ clinics. The HbAlc assessment was done in a
central lab as per National Glycosylated Standardisation
Programme (www.ngsp.org/docs/Protocol). Data obtained
from these patients were systematically recorded into a case
report form designed for the study.

Patient questionnaire

The patient questionnaire was adapted from the Diabetes
Attitude, Wishes and Needs (DAWN) survey to evaluate
quality of life and compliance to the therapy recommended
during the last one year.'"! The questionnaire consisted of
3 parts: (1) WHO-5 Well Being Index; (2) Psychosocial
questionnaire; and (3) Compliance questionnaire. At
each study centre, the study investigator/physician or his
designee interviewed the patient and ensured that all the
information was complete and accurately transcribed.
Translations and back translations in regional languages
were performed as required.

Physician questionnaire

At each centre, the physician/investigator completed a
questionnaire designed to capture their perceptions about
various aspects of diabetes management. This physician
questionnaire was developed after a review of a variety of
diabetes-related instruments and finalized by an advisory

boatd.

Statistical analysis

Sample size calculation was based upon prevalence of various
microvascular and macrovascular complications in the country
which project a broad picture of diabetic control and care
prevalent in the country. For calculation of sample size,
country specific rates of neuropathy, nephropathy, retinopathy
and cardiovascular complications were considered. The
complication most specific to diabetes, i.e. diabetic retinopathy
was chosen for sample size calculation. The prevalence of
diabetic retinopathy in the population with diabetes mellitus
has been reported to be 18.0% (95% CI, 16.0-20.1) in a
recent study.""! Sample Size Software nMaster 2.0, was used
for sample size calculation with 5% level of significance, 90%
power and 15 to 20% margin of error (estimation of single
proportions using relative precision). A sample size of 6843
was calculated for this study.

All statistical analyses were performed using SAS® Software
version 9.1.3. Continuous variables were summarized with
descriptive statistics like N (%), mean, median, standard
deviation, range (min: max) and number of missing values (%0).
Estimates are expressed as mean t standard deviation
or proportions. Pearson’s correlation was performed for
calculating the correlation between the mean duration of
diabetes and the number of diabetic complications.

REsuLTts

Demographic characteristics

Patient demographics and metabolic characteristics are
presented in Table 1. A total of 6168 patients were included
in the study and the male/female ratio was 53.8/43.6%.
The mean age was 51.9 £ 12.4 years and mean duration
of diabetes 6.9 = 6.4 years. The majority (# = 5907,
95.8 %) of the patients had type 2 diabetes. The mean
age at onset of type 2 diabetes was 45.4 * 10.9 years
and the mean duration of treatment of type 2 diabetes,
was 6.6 £ 6.1 years. Approximately 84% of the patients
belonged to the middle income group; 39% had completed
college and only 9.4% were post-graduates. Among the
patients enrolled for the study 42.2% (2601/6168) reported
regular exercise.

Glycaemic control

HbA1c was measured in 1745 (28.3%) patients at least once
in the previous year. The mean HbAlc was 8.9 £ 2.1% in
the overall study population (z = 5272) [type 1 diabetes:
mean HbAlc = 9.3 £ 2.3, 16.3 < 7% (n = 145); type 2
diabetes: mean HbAlc = 8.9 = 2.1, 19.7 < 7%)]. The
mean values (mg/dl) of FPG, PPG and RBG were,
147 £ 50 mg/dl (n = 4595), 205 + 66mg/dl (» = 4627)
and 193 £ 68 mg/dl (» = 1293) respectively.

Lipid and blood pressure status

The mean (mg/dl) fasting total serum cholesterol, HDL-C,
LDL-C and triglycerides were 175 + 41 mg/dl (» = 1260),
46 + 15mg/dl (» = 1299), 107 * 32mg/dl (» = 1177)
and 139 + 64mg/dl (» = 1126), respectively. In patients
who received lipid lowering treatment for dyslipidaemia,
82.1 % (682/831) were on statins, 9.6% on fibrates (80/831)
and 4% on ezetimibe (33/831). Out of 6168 patients,
4098 (66.4%) were found to have hypertension but
only1931 (47.1%) were on anti-hypertensive medications like
angiotensin converting enzyme (ACE) inhibitors (794/1931,
41.1%), B-blockers (533/1931, 27.6 %), angiotensin 11
receptor blockers (313/1931, 16.2%) and calcium channel
antagonists (247/1931, 12.8%). Other medications,
including diuretics, 0i-2-agonist, o blockers were used by
<10 % patients.

Diabetes complication status

Of 6168 patients, proportion of patients evaluated
for complications was as follows: Retinopathy,
2121/6168 (34.4 %); nephropathy, 1259/6168 (20.4%);
neuropathy, 1777/6168 (28.8%); peripheral vascular
disease, 4033/6168 (65.4%) and cardiovascular diseases
6168/6168 (100%). Prevalence of diabetic complications
is presented in Table 2.
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Table 1: Summary of demographic and metabolic
profiles of diabetic population

Table 2: Diabetic complications

Complication of diabetes n (%)

Parameters Patient Data*
(N=6168)
Gender, n (%)
Male 3317 (53.8)
Female 2689 (43.6)
Age, years* 51.9+£12.4
Types of diabetes, n (%)
Type 1 158 (2.6)
Type 2 5907 (95.8)
Gestational diabetes mellitus 20 (0.3)
Age at onset of type 2 45.4+10.9
diabetes, years*
Body mass index, kg/m?2* 26.5+4.5
Height, cm* 162+8
Weight, kg* 69.5£12.4

Glycaemic parameters, mg/dl*
HbA1c
Random blood glucose
Fasting plasma glucose
Postprandial plasma glucose

8.9+2.1 (1=5272)
193+68 (n=1293)
147449 (n=4595)
20565 (n=4627)

Lipid parameters, mg/dI*

Men Women

Total Cholesterol
HDL-C
LDL-C
Triglycerides
Duration of diabetes, years*
Type 1 diabetes
Type 2 diabetes
Waist circumference, cm
Blood pressure, mm Hg*
Systolic
Diastolic
Income groups, n (%)
Low
Middle
High
Educational status, n (%)
School
College
Undergraduate
Postgraduate
Risk factors, n (%)
Exercise
Yes
No
Family history of diabetes
mellitus
Current smoking
Alcohol
Non-smoking tobacco
Number of patients with
dyslipidaemia, n (%)
Number of patients with
hypertension, n (%)
Duration of OAD use, years**
Duration of insulin use,
years**

173+40 (n=702)
46£16 (n=722)
106+30 (n=663)
141+64 (n=629)
6.946.4
10.38.2
6.8+6.3
89.2+13.2

129+12
82+7

662 (10.37)
5172 (83.9)
314 (5.1)

1659 (26.9)

2409 (39.1)
1492 (24.2)
579 (9.4)

2601 (42.3)
3542 (57.7)
2359 (38.2)

632 (10.2)
634 (10.3)
511 (8.3)

903/6168 (14.6)

4098 (66.4)

6 (1-40)
3(1-14)

17842 (n=538)
47415 (n=557)
108+34 (n=494)
13764 (n=478)

*Data expressed as mean + SD; ** Data expressed as median (range).
*Percentage calculation based on total available data

Microvascular complications

Eye

In all, 1216 (19.7%) patients had at least one diabetic
eye complication. Out of 6168 patients with diabetes,

Eye Complications (Patients evaluated
for Retinopathy) (n=2121)

Non-proliferative diabetic 234 (11.0)
retinopathy
Proliferative diabetic retinopathy 247 (11.6)
Advanced diabetic eye disease 149 (7.0)
Photocoagulation 123 (5.8)
Nephropathy (n=1259)
Microalbuminuria (n=862)
<30 mg % 421(48.8)
30-300 mg % 315 (36.5)
300-500 mg % 91 (10.6)

>500 mg % 6(0.7)

End stage renal failure requiring 30 (2.4)
dialysis/transplant
Neuropathy (n=1777)
Symptoms of neuropathy 735 (41.4)
Monofilament testing done 1300 (73.2)
Sensation perceived 387 (29.8)
Ankle jerk present 403 (22.7)

Foot Complications (n=4033)
Fore foot/toe/leg amputation
Healed ulcer

234/2015 (11.6)
96/2015 (4.8)

Active ulcer/gangrene 82/2015 (4.1)
Cardiovascular Complications

Myocardial infarction 210 (3.4)

Angina pectoris 96 (1.6)

Coronary artery bypass graft 108 (1.8)

Angioplasty 114 (1.8)
Others

History of erectile dysfunction 143 (2.3)

Infections 129 (2.1)

Cerebrovascular accidents 118 (1.9)

2121 patients were evaluated for retinopathy.
Non-proliferative diabetic retinopathy was found in
234 (11%) patients, proliferative diabetic retinopathy in
247 (11.6%) and photocoagulation had been done in
123 (5.8 %).

Nephropathy

Three hundred and eighty (6.2%) patients had
diabetic nephropathy. The microalbuminuria test
was performed in 862/1259 (68.5%) patients with
36.5% (315/862) testing positive for microalbuminuria
(30-300 mg %), while 11.3% (97/862) patients tested
positive for macroalbuminuria (>300 mg %). A total of
976 (77.5%) patients were tested for serum creatinine which
is the most common modality for assessing renal function.
The mean serum creatinine was 0.9 + 0.4mg/dL. The end
stage renal failure requiring dialysis/ transplant was present
in 2.4% (30/1259) of the patients.

Neuropathy

A total of 1777 (28.8%) were evaluated by the treating
physician for signs and symptoms of neuropathy and
14.7% (905/6168) were confirmed to have neuropathy
by monofilament testing. Out of 1777 patients who were
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evaluated for diabetic neuropathy, 41.4% (735/1777)
had symptoms of neuropathy. Ankle jerk was absent in
22.7% (403/1777) of the patients in whom the test was
performed.

Macrovascular complications

Foot infections

A total of 4033 (out of 6168) patients were screened for
foot complications out of which 1.3% had active ulcers /
gangrene and 1.6% had healed ulcers or gangrene. Fore
foot/toe/leg amputation was observed in 3.8% of the
patients.

Cardiovascular complications

Four hundred and eighteen (6.8%) patients had
cardiovascular complications. Majotity (3.4 %, 210/6168) of
the patients had myocardial infarction followed by coronary
artery bypass (1.75%, 108/6168) and angioplasty (1.85%,
114/6168).

Other complications

Amongst other complications, history of erectile
dysfunction was reported in 2.3% (143/6168) patients
followed by infections in 2.1% (129/6168) and cerebral
stroke in 1.9% (118/6168) patients.

Relationship between duration of diabetes and diabetic
complications

The relationship between duration of diabetes with number
of diabetic complications is shown in Table 3. The number
of diabetic complications increased with mean duration of
diabetes; maximum number of diabetic complications was
observed with a greater duration of diabetes.

Diabetes management

Of 61068 patients, 5747 (93.2%) were on oral antidiabetic
drug (OAD) (* insulin) and 2169 (35.2%) were on insulin (+
OADs).Amongst OAD users, majority (61.6 %) of the
patients were on biguanides followed by glimepiride (37.9%)
and other sulphonylureas (33.7%). Among the insulin
users, the majority (71.1%) were taking human insulin

Table 3: Relationship between duration of diabetes with
number of diabetic complications (N=6168)

Number of diabetic
complications

Duration of diabetes

MeanxSD Range (Min:Max)
One 6.6+6.2 (0.1:40.0)
Two 8.3+7.0 (0.1:41.0)
Three 8.8+7.3 (0.2:60.0)
Four 8.9+7.0 (0.3:40.0)
Five 9.7+6.0 (0.3:27.0)

The relationship between duration of diabetes and number of complications
shows strong correlation. Correlation (r) = 0.93, R2 = 0.87 and P = 0.0213.

r = Simple correlation coefficient, R2 = Coefficient of determination correlation =
0.93,R2 =0.87 and P=0.0213

and 32% patients were on insulin analogues. Some of
the patients (3.1%) were using combination using both
analogues and human insulin preparations. The premix
insulin (52.7%) was the most common type of insulin used
followed by meal time insulin (39.4%) and basal-meal time
insulin (19.4%). The median (range; min: max) duration of
insulin treatment was 2.00 (0.1: 35) years; mean dose of
insulin was 32.1 + 17units/day; overall 382, 1421, 293 and
54 patients took insulin injections once, twice, thrice and
four times per day respectively. In 1422 (65.6%) patients,
insulin was administered by a pen device followed by
a syringe in 695 (32%) patients and pump in 3 (0.13%)
patients out of 2169 patients. Anti-obesity medication
was used by 6.8% patients and aspirin treatment in 6.7 %
patients. The details on status of diabetes management are
given in Table 4.

Patient perceptions

Psychological well-being

Responses to questions on psychological wellbeing fell
largely in the positive territory with maximum number of
patients indicating that most of the time, they felt “cheerful
and were in good spirits” (44%) and 22% felt the same all
the time. The percentage of patients who felt “calm and
relaxed” most of the time was 42.7% and 17.2% felt the
same all the time. Patients who felt that they “woke up
feeling fresh and rested” most of the time were 40.2% and
16.1% all the time; 36.2% patients felt their “daily lives had
been filled with things that interested them”. 35.5% patients
felt “active and vigorous” some of the time and 33.4% felt
this most of the time. In addition, majority of the patients
who were not using insulin mainly agreed on the question
“I am worried about having to start on insulin” (24.3%)
and “starting on insulin would mean I have not followed
my treatment” (23.5%).

Quality of life

Many patients (45.4%) said yes to the question that their
“diabetes is well regulated”, “I am constantly afraid of my
disease getting worse” (40.7%), “I am tired of complying
with my medications” (32.4%), “I feel my diabetes is
preventing me from doing what I want to do”, (34.9%0), “I am
worried about the risk of hypoglycaemic events” (35.1%),
“coping with diabetes is more difficult at present than it
used to be” (36.7%) and “I feel burntout from having to
cope with diabetes” (34.5%).

Compliance to treatment

Majority of the patients were compliant to their “dietary
recommendations” (54.5%), “exercise regimen” (37.2%),
“took medications as prescribed” (66.2%), “tested
themselves” (32.9%) and in “kept appointment with health
care professionals” (45.7%).
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Table 4: Diabétes management (DiabCare India 2011)

Anti-diabetic medication Number of
patients (%) N=6168
No oral antidiabetic drugs 421 (6.8)
Oral antidiabetic therapy
Oral antidiabetic drug 5747 (93.2)
Biguanides 3800 (61.6)
Glimepiride 2337 (37.9)
Sulphonylureas (other than 2080 (33.7)
glimepiride)
Thiazolidinediones 921 (14.9)
Meglinitide 520 (8.4)
DPP-4 inhibitors 461 (7.5)
Double drug fixed dose 311 (5.0)
combination
a-glucosidase inhibitors 373 (6.0)
GLP analogues 112 (1.8)
Alternative therapy 67 (1.1)
Triple drug fixed dose 34 (0.6)
combination
Insulin therapy
Insulin treatment 2169 (35.2)
Human insulin 1543 (71.1)
Insulin analogue 693 (32.0)
Duration of insulin therapy, 3 (1-14)
years*
Insulin units per day** 32.1£17.0
Type of device
Syringe 695 (32.0)
Pen 1422 (65.6)
Pump 3(0.7)
Number of injections per day
1 injection per day 382 (17.6)
2 injections per day 1421 (65.5)
3 injections per day 293 (13.5)
4 injections per day 54 (2.4)
Insulin regimen employed
Meal time insulin 855 (39.4)
Premix insulin 1144 (52.7)
Basal and meal time 421 (19.4)
Basal 299 (13.8)
Other medications
Anti-obesity 420/6168 (6.8)
Aspirin 411/6168 (6.7)
Anti-platelet 295/6168 (4.8)

DPP: Dipeptidyl peptidase; GLP: Glucagon-like peptide. The numbers in brackets
denote percentages, until unless specified. *Data expressed as median (range).
**Data expresses as mean + SD

Patient perceptions through patient questionnaire are
summarized in Table 5.

Physicians’ perceptions

Majority (89.4%) of the physicians said they advised
HbA1lc estimation to every patient. If patient’s HbAlc
was >7% during the course of treatment, 33.6% of the
participating physicians preferred HbAlc estimation
twice a year followed by 30.3% physicians who preferred
to estimate HbAlc four times a year. Physicians around
47.3% of them felt that 20-40% of their patients were
under HbAlc target of 7% and 28.8% physicians felt that
40-60% of their patients had HbAlc target of 7-50.9%
physicians believed that the dose of OADs must be

titrated monthly if the patient’s blood sugar was not on
target (for those on OADs); 43.9% physicians preferred
the dose of insulin to be titrated every 7 days if the
patient’s blood sugar was not on target (for those on
insulin therapy + OADs). 72.7 % physicians advocated
the self-monitoring of blood sugar by patients. The
majority (92.7%) of physicians felt combination of two
OADs and 74.2% use of three OADs was justified in
type 2 diabetes patients compared to initiation of insulin
therapy. Fifty one per cent of the physicians reported that
25-50% of the patients were on combination of three
OADs. Majority (81.8 %) of the physicians recommended
initiating insulin therapy in type 2 diabetics when there
was OAD failure (HbAlc levels remained >7 even after
maximal doses of 2-3 OADs) while 76.1% physicians
believed the presence of complications to be a criterion
to initiate insulin therapy in these patients.

Majority (90.3%) of physicians had their patients on OADs
and/or insulin; 87.6% believed insulin analogues offer
distinct advantages in improving glycaemic control and
the main advantages were better glycaemic control and
less risk of hypoglycaemia. Over 5% of physicians felt
that the greatest barrier to insulin therapy from patient’s
perspective were pain and fear of using an injectable
modality (15.5%) and cost and the fear of injections (7%).
More than 5% of physicians felt that the greatest barrier
to insulin therapy from physician’s perspective was the
treatment cost followed by lack of awareness (3.9%). As
per physicians, the major barriers to achieve optimum
diabetic care in practice were loss to follow-up (4.8%),
lack of counselling (3.9%), compliance (3.6%), cost of
the treatment (2.7%), education (2.7%) and irregular
follow-up (2.7%).

DiscussioN

The DiabCare-Asia-India 1998 had investigated the
relationship between diabetes control, management and
late complications in a subset of urban Indian diabetes
population at 26 tertiary diabetes cate centres.®! The study
highlighted poor glycaemic control in over 50% of the
study population (# = 2269). More than a decade after
the first DiabCare India survey, we continue to report a
mean HbAlc (8.9 £ 2.8%) that is almost 2% higher than
the ADA recommended target. Type 2 diabetes patients
constituted 95.8% of the patients in this study as against
90.6% type 2 diabetes patients in DiabCare Asia 1998,
implying that the disease has not been treated optimally.)
It has been hypothesized that if, before initiation of insulin
therapy, a patient’s treatment was done in a stepwise
manner, (from non-pharmacologic therapy through oral
agent monotherapy to a combination oral agent therapy),
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Table 5: Summary of patient perceptions through patient questionnaire

Patient questionnaires

Patients response, n (%) Overall (N=6168)

All of the time  Most of the time Some of the time Not at all
Psychological well being
P1: I have felt cheerful and in good spirit 1354 (22.0) 2713 (44.0) 1656 (26.8) 263 (4.3)
P2: | have felt calm and relaxed 1060 (17.2) 2634 (42.7) 1966 (31.9) 334 (5.4)
P3: | have felt active and vigorous 1066 (17.3) 2060 (33.4) 2191 (35.5) 593 (9.6)
P4: | woke up feeling fresh and rested 995 (16.1) 2477 (40.2) 1993 (32.3) 481(7.8)
P5: My daily life has been filled with things that interest me 840 (13.6) 2232 (36.2) 2177 (35.3) 559 (9.1)
Quality of life Fully agree Fully disagree Mainly agree Mainly disagree
Q1: | feel my diabetes is well regulated 1051 (17.0) 590 (9.6) 2803 (45.4) 1404 (22.8)
Q2: | am constantly afraid of my disease getting worse 839 (13.6) 556 (9.0) 2510 (40.7) 1909 (31.0)
Q3: I am tired of complying with my medication 985 (16.0) 786 (12.7) 1998 (32.4) 1879 (30.5)
Q4: | feel my diabetes is preventing me from doing what | 1051 (17.0) 644 (10.4) 2153 (34.9) 1843 (29.9)
want
Q5: | am worried about risk of hypoglycaemic events 944 (15.3) 567 (9.2) 2163 (35.1) 1672 (27.1)
Q6: Coping with diabetes is more difficult than it used to be 826 (13.4) 689 (11.2) 2266 (36.7) 1754 (28.4)
Q7: | feel burned-out from having to cope with diabetes 809 (13.1) 703 (11.4) 2126 (34.5) 1810 (29.3)
Subjects not using insulin Fully agree Fully disagree Mainly agree Mainly disagree
S1. I'am very worried about having to start on insulin 1063 (17.2) 365 (5.9) 1496 (24.3) 993 (16.1)
S2: Starting on insulin would mean | have not followed my 871 (14.1) 356 (5.8) 1451 (23.5) 1110 (18.0)
treatment
Patient compliance to treatment Completely Partially Rarely Never
Diet 3359 (54.5) 1817 (29.5) 549 (8.9) 182 (3.0)
Exercise 2292 (37.2) 1931 (31.3) 1066 (17.3) 582 (9.4)
Taking medication as prescribed 4082 (66.2) 1135 (18.4) 538 (8.7) 129 (2.1)
Testing yourself 2030 (32.9) 1900 (30.8) 1288 (20.9) 489 (7.9)
Keeping appointment with health care professionals 2817 (45.7) 1462 (23.7) 1120 (18.2) 453 (7.3)

as mostly done in majority of practice, he or she would
accumulate nearly 5 HbAlc-years of total burden >8.0%
and about 10 HbAlc-yeats of total burden >7.0%."% It is
well accepted that glycaemic control reduces the risk of
blindness, renal failure, neuropathy and other microvascular
complications in type 2 diabetes.l"’ Additionally, good
glycaemic control is an important component of
cardiovascular disease prevention and treatment.'! An
early intensive glycaemic control reduces the risk of
diabetic complications and has long-term influence of early
metabolic control on clinical outcomes. This phenomenon
has been defined as ‘metabolic memory’."" The emergence
of the metabolic memory suggests the need for eatly
aggressive treatment aiming to ‘normalize’ metabolic
control and reduce cellular reactive species and glycation
in order to minimize long-term diabetic complications.

In the present study at time of diagnosis of diabetes, the
mean age was 45.4 (£10.9) years which is younger than
seen in Buropeans. Of significance is the fact that even
with state of art referral diabetes clinics in India, patients
seek treatment only when complications have started to set
in. It can be stated that there appears to be an association
between number of complications and duration of diabetes.

Unmet needs in the management of diabetes combined with
progressive B-cell failure and persistent insulin resistance
attribute to long-term complications of diabetes eventually

leading to disability or death. In the present study, 11.6%
of the patients had proliferative diabetic retinopathy and
another 11% had non-proliferative diabetic retinopathy.
The prevalence of diabetic retinopathy has been reported
as 18% in an urban population with diabetes mellitus in
India. Similarly, the Chennai Urban Rural Epidemiology
Study (CURES) reported the prevalence of DR in urban
Chennai to be 17.6% in diabetic population,'®l while the
Aravind Comprehensive Eye Study reported the prevalence
of DR (in self-reported subjects with diabetes) in rural
South India to be 10.5%.[""

In addition, the prevalence of other microvascular
complications like nephropathy and neuropathy (confirmed
by diagnosis) were 6.2% and 14.7% respectively. It may
be worthwhile to note that the overall prevalence of
complications tends to be higher in clinic based studies
due to referral bias. In other epidemiological studies
reported from India, the prevalence of overt nephropathy
was 2.2% and that of neuropathy was 26.1%."*!"l Due to
referral patterns in clinics, DiabCare India 2011 study is
not meant to be representative of the Indian population
as a whole. However, it is remarkable for its focus on the
status of diabetes care at referral centres and the current
management practices at urban referral centres in India.

Patients with diabetes are known to have a two to four
times increased risk for developing cardiovascular disease
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and CVD has been reported to occur two to three decades
eatlier in these patients as compared to the non-diabetic
population.”” The identified risk factors for CVD include
aging, smoking and a family history of coronary artery
disease. Type 2 diabetes is a part of the insulin resistance
cluster or metabolic syndrome, which is a consortium of
hyperglycaemia, obesity, dyslipidaemia and hypertension.
Each of these can contribute independently to the CAD
risk or may cluster to increase the risk. In the present study,
among 6.8% patients who had cardiovascular complications,
myocardial infarction was most commonly reported. The
recent years have seen a surge in the prevalence of both
diabetes and hypertension. In the recent SITE study it has
been reported that 21% suffer from both diabetes and
hypertension (leading to a possible twin epidemic). Of
the diabetic population already aware of their condition,
almost 70% had ‘uncontrolled’ diabetes (HbAlc levels >7%)
and of the known hypertensive population 79% were
uncontrolled.”! The DiabCare India study adds that less than
half of the patients who have hypertension with diabetes
are treated with anti-hypertensive drugs.

Of 22.4% diabetics who underwent lipid measurements,
65.3% (903/1383) of them were found to have dyslipidacmia.
A higher number (92%) of patients were receiving lipid
lowering agents showing an overall improvement in the
management of dyslipidaemia [patients were prescribed
statins (82.1), a first line medication for lipid management,
followed by fibrates (9.6%0)].

It is well known that obesity is an important cause of
increasing insulin resistance and prevalence of diabetes
in the Indian population as evident from the higher
BMI (26.5 + 4.5kg/m2) observed in this study.”
Furthermore, waist circumference (WC), which is a better
predictor of diabetes and obesity-related cardiovascular risk
factors than BMI, was also high (than the cut-off proposed

for the Indian population).*

There are significant barriers not only to initiating treatment
with insulin but also to optimising the dose and intensifying
the regimen, all of which are necessary steps to tailor
treatment to individual needs and maintain glycaemic
control. These barriers arise from the concerns of both
physicians and patients.””! Insulin initiation is becoming
more frequent in primary care, but there is still a widespread
perception that intensification is the preserve of specialists.
Barriers to appropriate insulin therapy increase the
likelihood that effective treatment will be delayed and may
increase the patient’s risk of complications.

Subjective well-being has been described as an important
dimension of overall perceived quality of life and in entirety,

an important outcome of diabetes care. In people with
diabetes emotional well-being may be compromised by the
burden of living with diabetes and/ or life stresses. Depression
has been observed among diabetic subjects, atfecting 10-20%
of the patient population. Unfortunately the diagnosis of
depression is often ignored by health care professionals.”

In the present study, patient responses to the WHO-5
well-being index largely fell in the positive territory in
agreement with other DiabCare 2008 studies. Our results
corroborated with DiabCare Asia and Bangladesh 2008
studies where the majority of the physicians preferred
to measure HbAlc, advocated self-monitoring of blood
glucose by patients, insulin analogues better to human
insulin and recommended the use of insulin delivery
devices.?*! The DiabCare India study also focussed
on urban referral centres which cater to the needs of
patients from their catchment rural areas as well. The
study encompassed the entire geographical spread of
India. The present study also draws its strength from the
fact that it was an adaptation of the DAWN study. The
assessments made were based on questionnaires drawn
from the landmark DAWN study. It may be noted that
based on key findings from the DAWN study, several
goals and strategies were put forth and proved pivotal in
improving diabetes care across the globe.!"!

DiabCare India was a cross-sectional study and although
it offers several advantages, such as the ease of assessing
the prevalence of diseases, a cross-sectional study has
limitations. The snapshot nature of cross-sectional studies,
while convenient, has the disadvantage that it does not
provide a good basis for establishing causality.

Despite these methodological limitations, DiabCare India
2011 has demonstrated that a vast majority of patients
with diabetes in India remain sub-optimally controlled. In
conclusion, the results indicate a need for more structured
intervention at an early stage of the disease and need for
increased awareness on benefits of good glycaemic control.
It cannot be overemphasized that the status of diabetes
care in India needs to be further improved.
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