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A B S T R A C T
Aim: To assess the level of adherence to diabetes care processes, and associated clinic and patient factors at general practices
in Delhi, India. Methods: We interviewed physicians (n = 23) and patients with diabetes (n = 406), and reviewed patient charts at
general practices (government = 5; private = 18). We examined diabetes care processes, specifically measurement of weight, blood
pressure (BP), glycated hemoglobin (HbA1c), lipids, electrocardiogram, dilated eye, and a foot examination in the last one year. We
analyzed clinic and patient factors associated with a number of care processes achieved using multilevel Poisson regression model.
Results: The average number of clinic visits per patient was 8.8/year (standard deviation = 5.7), and physicians had access to patient’s
previous records in only 19.7% of patients. Dilated eye exam, foot exam, and electrocardiogram were completed in 7.4%, 15.1%, and
29.1% of patients, respectively. An estimated 51.7%, 88.4%, and 28.1% had ≥1 measurement of HbA1c, BP, and lipids, respectively.
Private clinics, physician access to patient’s previous records, use of nonphysicians, patient education, and the presence of diabetes
complication were positively associated with a number of care processes in the multivariable model. Conclusion: Adherence to
diabetes care processes was suboptimal. Encouraging implementation of quality improvement strategies like Chronic Care Model
elements at general practices may improve diabetes care.
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Introduction
Strong evidence has shown that controlling risk factors
reduce complications among people with diabetes.[1‑7] The
evidence is clearly conveyed in clinical practice guidelines
recommended by professional organizations such as the
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American Diabetes Association (ADA),[8] the International
Diabetes Federation,[9] and others that set the standard
for assessing the quality of care delivery and outcomes
among patients. Implementing these guidelines in real
life with complex health care systems is a challenge
but doable. Undertaking processes of care (monitoring
metabolic markers and screening for complications) may
be an important step in the pathway to better diabetes
management. Data from countries such as the United
States and the United Kingdom suggest that measuring
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the quality of care – both processes and risk factor
control – and implementing approaches to deliver
high‑quality care can improve diabetes processes and
outcomes.[10‑12]
Such data are scarce in India, which is home to
66.8 million individuals with diabetes mellitus.[13] Most
of these individuals are young‑ or middle‑aged[14] and
unless managed efficiently are at risk for devastating
complications of diabetes and premature mortality.[15]
Further, the majority of people with diabetes in India are
managed by general practitioners or nonspecialists. For
example, a survey of middle‑ and high‑income residents
of Delhi reported that 80% of patients with diabetes are
managed by nonspecialists.[16] Assessments of the quality
of care delivered in these settings help to identify care
gaps and promotes accountability such that strategies
for improvement are considered and achieved in the
long‑term. Documenting the current status of diabetes
care using clinic audits or surveys is the necessary first
step. The DiabCare India cross‑sectional studies in
2001 and 2011 documented inadequate control of risk
factors at specialist centers.[17] However, there is a little
knowledge regarding diabetes care at general practices in
India, and less documented evidence regarding process
measures.
As a start, we surveyed 23 primary care clinics providing care
to patients with diabetes in National Capital Region‑Delhi
(NCR‑Delhi) to document processes of diabetes care. We
also aimed to identify clinic and patient factors associated
with achievement of care processes.

Methods
Recruitment

We recruited general practitioners practicing in NCR‑Delhi
who voluntarily enrolled in a Certificate Course in Evidence
Based Diabetes Care (CCEBDM) at the Public Health
Foundation of India (PHFI) in 2011 and 2012. The
details of CCEBDM are provided in Box 1. We included
physicians who were providing outpatient care to patients
with diabetes ≥1 year; do not hold a specific qualification
in diabetes (such as diploma or degree in endocrinology
or diabetes); whose clinics had at least 20% of the patients
with diabetes (as reported by physicians themselves);
and consented to participate in the study. We excluded
physicians practicing in a setting which included a specialist
in diabetes.
From each clinic, up to 20 consecutive patients with
diagnosed diabetes were recruited for the study. Patients
were eligible for inclusion if: Diagnosed with diabetes
330

Box 1: Certificate Course in Evidence Based Diabetes
Management
CCEBDM is an International Diabetes Federation recognized training
initiative by PHFI, New Delhi with Dr. Mohan’s Diabetes Education
Academy, Chennai, India. CCEBDM was conceptualized with the
significant objectives of training primary care physicians on the recent
evidence‑based practices in diabetes management besides updating
them on newer advances for better patient outcome and establishing
a network of diabetes care physicians. Details of the program can be
found at http://ccebdm.org/. In 2011 and 2012, 2776 physicians
were trained across 74 cities in India, of these, 144 were trained in
NCR‑Delhi
CCEBDM: Certificate Course in Evidence Based Diabetes Management,
PHFI: Public Health Foundation of India, NCR: National Capital Region

for ≥1 year, treated for diabetes at the same clinic
for ≥1 year, and consented to participate in the study.
Measures

We used study tools from the Translating Research Into
Action for Diabetes (TRIAD) study, a multicenter study of
diabetes in managed care in the United States.[18] In addition
to chart reviews as in TRIAD study, we also used patient
questionnaire to obtain data on diabetes care processes.
We interviewed the physicians and collected personal
details (age, sex, professional degrees, and experience), and
clinic characteristics (government/private, cluster visits for
diabetes [a specific day or time of the week in the clinic
when only patients with diabetes are treated], availability
of specialists, laboratory, record system, involvement
of nonphysicians, and presence of diabetes education
facilities).
Patients were interviewed either in the clinic waiting area
or another room (based on facility available) before they
met the physician. The questionnaire included demographic
characteristics, duration of diabetes, comorbidities and
complications, whether they had tests to screen for diabetes
complications (dilated eye examination, foot examination,
electrocardiogram, weight measurement, fasting plasma
glucose [FPG]/random plasma glucose [RPG], glycated
hemoglobin [HbA1c], blood pressure [BP], and serum
lipids) in the past year and if they had the total number of
tests in that period. The tests were described to the patients
in common words for better understanding [Box 2].
The reported data were cross‑verified with patient latest
records whenever available. In addition, values of risk
factors (HbA1c, BP, and lipids) were also noted from the
patient records available with patients or clinic. In the
case, these records were not available in the clinic or with
patient at the time of visit, we either requested patients
to bring the record from home or the study coordinator
visited the homes of the patients (if they consented) to
obtain these records. After several attempts to obtain the
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Box 2: Explanations for the tests
Dilated eye exam: Any eye examination after putting pupil‑dilating eye
drops or caused some difficulty in vision following test
Foot exam: Any foot examination including visual inspection, physical
examination of foot, or use vibration device
Electrocardiogram testing: A test for heart using multiple
electrodes (wires) put on chest and results are in graph
Fasting plasma glucose: A blood test for blood glucose/sugar level
done early morning on empty stomach
Random plasma glucose: A blood test for blood glucose/sugar level
anytime during the day
Glycated hemoglobin: A blood test that tells about diabetes or glucose
or sugar control of past three months
Serum lipids: A blood test for cholesterol/fat in the blood

information of risk factor control, we could access 82–93%
records of (FPG ‑ 82%, HbA1c ‑ 84%, lipids ‑ 84%, and
BP ‑ 93%) of measurements that patient reported they had
undergone in last 1 year.
We defined “physician’s access to patient’s record during
current visit,” as positive if either the patient carried or the
clinic maintained at least one previous record of diabetes
prescription and laboratory values during the current
visit. We considered seven process quality indicators,
three monitoring indicators (dilated eye exam, foot exam,
and electrocardiography [ECG]), and four risk factor
measurements (HbA1c, BP, lipids, and body weight).[19]
We defined adherence to each of the care processes as
positive if the particular test had been done at least once
in the previous year.
Ethical issues

The protocol was approved by ethics committees of Centre
for Chronic Disease Control and PHFI. Written informed
consent was obtained from physicians and patients with
diabetes to conduct in‑person interviews.
Data analysis

We used Stata version 12.1 (Serial number: 3012046778;
Manufacturer: 4905 Lakeway Drive College Station,
Texas 77845 USA) descriptive statistics were used to
characterize clinics and patients. Means and standard
deviation (SD) (median and interquartile range [IQR], if
not normally distributed) were used to describe continuous
variables and percentages for categorical variables.
To assess the factors associated with adherence to care
processes, we used multilevel poison regression models.
The outcome of interest was the number of care processes
completed in last 1 year (out of seven) and patient‑,
physician‑, and clinic‑level characteristics were exposures.
We used bivariate models to assess the relationships first. We
used forward stepwise multivariable models with patient’s
age and sex as a priori exposure factors. Other variables were
added to the model based on the strength of association

from bivariate models, starting with the strongest. The
variables were retained in the model only if it improved
goodness of fit, measured by likelihood ratio test at P < 0.05.

Results
Clinic level factors

Of the 144 physicians enrolled in CCEBDM
(2011 and 2012 batches), 77 were practicing in specialist
or tertiary care centers, and 35 practices had fewer than
20% of their patients with diabetes. Of the remaining
32 physician clinics, three were practicing outside NCR, and
six did not respond to the invitation, leaving 23 physicians
recruited for the study.
Five were government clinics, and 18 were private for‑profit
clinics. Twelve clinics had an in‑house laboratory. Five
had electronic records (only two clinics had database
information accessible during the patient visit) and three
clinics had a diabetes‑specific booklet (patient record book
updated at every visit). Three clinics had cluster visits for
diabetes, three sent reminders to patients with diabetes
when their visit or laboratory testing were due. Nine clinics
either held diabetes group education classes or referred
patients to such classes. Four clinics provided standardized
diabetes education materials [Table 1].
Twenty of the primary care physicians were men, and
18 had done specialization (masters’ degree or diploma)
of some sort after bachelor of medicine and bachelor of
surgery. Physicians had a median of 16 (range: 6–44) years
of experience in managing diabetes. Ophthalmologists were
available in four clinics, cardiologists in four, nephrologists
in two, and dieticians in five clinics. Ten clinics had
nonphysicians involved in diabetes care at some level.
Patient level factors

A total of 406 (response rate = 98.7%) patients with
diabetes were recruited for the study. Fifty‑one percent of
the participants were men, mean age was 56.3 (SD = 11.2)
years, 87.4% were married, and median duration of diabetes
was seven (IQR; 3–12) years. Patients had mean schooling
of 9.8 (SD = 5.6) years, 29.6% were graduates, and 37%
had income ≥20,000 Indian rupees/month [Table 2].
Comorbidities were present in 66.0% of patients with
diabetes; hypertension was the most common and was
present in 53.9%. Cardiac diseases including a history
of angina, myocardial infarction, congestive heart
failure, vascular procedures were present in 10% and
cerebrovascular diseases including a history of transient
ischemic attack or stroke in 3.7%. One or more diabetes
complications‑history of retinopathy, neuropathy,
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Table 1: Details of study clinics, health care personnel,
and diabetes education activities
Clinic characteristics
Clinics
Facility type‑government (free service), %
Facility type‑private (for profit), %
Cluster visits for patients with diabetes, %
Laboratory within clinic/attached to the clinic, %
Use diabetes‑specific booklet, %
Electronic records system for some or all data, %
Electronic database information available during
visit, %
Sends appointment/laboratory investigation
reminders to patients, %
Health care personnel
General physicians
Age, mean (SD)
Sex‑males, %
Highest qualifications, %
Qualification‑MBBS only, %
Qualification‑Diploma/MD in Medicine or
General Practice, %
Qualification‑PG in other specialties, %
Experience of diabetes management (years),
median (IQR)
Specialists available at the clinic
Ophthalmologist, %
Dietician, %
Nephrologist, %
Cardiologist, %
Podiatrist, %
Endocrinologist, %
Assistance from nonphysicians (any assistance
to physician in diabetes care such as diabetes
education, dietary counseling, counseling
adherence to medication, or sending reminders to
patients)
Nurse, %
Diabetes educator, %
Others (persons with varied education
background with no formal training in medicine,
nursing, nutrition, or diabetes education), %
Any, %
Diabetes education
Group education classes (conducted at clinic or
referred), %
Provides standardized diabetes education
materials (education materials prepared by
standard institutions or within clinic used
consistently and updated regularly), %

n=23
21.7
78.3
13
52.2
13
21.7
8.7
13

52 (10.4)
86.9
21.7
43.5
34.8
16 (10–30)
17.4
21.7
8.6
17.4
0
0

8.7
4.3
34.7
43.5
39.1
17.4

MBBS: Bachelor of Medicine and Bachelor of Surgery, MDL: Doctor of Medicine,
SD: Standard deviation, IQR: Interquartile range

albuminuria or chronic kidney disease, and amputation
was present in 26.8% of participants [Table 2].
Process indicators

In the preceding 12 months, patients with diabetes had
an average of 8.9 (SD = 5.7) visits to outpatient clinics
for diabetes; 83.9% of patients made four or more visits.
However, in only 19.7% of visits did the physician have
access to patient’s previous records during the current
visit and 13.5% had access to three or more previous
records [Table 3].
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Table 2: Characteristics of diabetes patients recruited
from general practitioner’s clinics in National Capital
Region‑Delhi
Patient characteristics
Age, mean (SD)
Sex ‑ males, %
Marital status ‑ married, %
Duration of diabetes, median (IQR)
Smoking ‑ yes, %
Education status
Graduates and above, %
Completed secondary school, %
Completed primary school, %
No formal education/up to primary, %
Occupation
Professional, %
Skilled/clerical, %
Unskilled/semi‑skilled manual labors, %
Homemakers, %
Retired/not working, %
Monthly family income in Indian rupees
<3000, %
3000–10,000, %
10,001–20,000, %
>20,000, %
Refused/don’t know, %
Comorbidities
Hypertension, %
Hypercholesterolemia, %
Any, %
Diabetes complications
Microvascular complications, %
Neuropathy, %
Retinopathy, %
Amputation, %
Chronic kidney disease, %
Albuminuria, %
Any, %
Macrovascular complications
Cardiac disease (angina, MI, CHF, vascular
procedures), %
Cerebrovascular diseases (stroke, TIA), %
Peripheral vascular diseases, %
Any, %
Any complications, %

n=406
56.2 (11.2)
51
87.4
7 (3–12)
11.3
29.6
15.3
29.6
25.4
9.1
26.6
12.3
34.5
17.5
1.9
20.2
21.6
37.7
18.5
53.9
20.9
60.1

7.7
8.7
0.2
4.2
13.1
26.9
10.3
3.7
6.9
13.0
34.3

SD: Standard deviation, IQR Interquartile range, MI: Myocardial infarction,
CHF: Congestive heart failure, TIA: Transient Ischemic attack

Seventy percent of patients reported that their weight
was monitored in the preceding year, and 88.4% reported
BP was measured. In terms of monitoring metabolic
parameters, fasting/random blood sugar, HbA1c, and lipids
were measured at least once in 89.3%, 49.3%, and 28.8%,
respectively. In terms of annual screenings for diabetes
complications, ECG was done in 29.1%, 15% had foot
exams, and dilated eye examination was done in only 7.4%
as reported by the patients [Table 3].
The percentage of number of processes completed in the
last one year by various subgroups is provided in Table 4.
In the total sample, only 0.7% of patients had undergone
all seven processes in the last year while 4.7% had none.
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Table 3: Diabetes patients achieving targets for process
indicators of diabetes care in the previous year in
general practitioners clinics
Process indicators

(n=406)

Number of visits to the clinic, mean (SD)
Participants having ≥4 visits, %
Physician’s access to patient’s previous records
(≥3 past records)*, %
Physician’s access to patient’s previous records
(≥1 past record)*, %
Dilated eye exam, %
ECG performed, %
Foot exam, %
Weight measured, %
Blood pressure measured, %
Fasting/random blood sugar measured (≥1 times), %
Fasting/random blood sugar measured (≥4 times), %
HbA1c measured (≥1 times), %
HbA1c measured (≥4 times), %
Lipids measured, %

8.8 (5.7)
83.9
13.5
19.7
7.4
29.1
15.1
68.7
88.4
89.3
51.7
49.3
10.6
28.1

*Either the record was available at the center or patient carried the previous
record during current visit. SD: Standard deviation; HbA1c: Glycated hemoglobin,
ECG: Electrocardiogram

One, two, three, four, five, and six were completed in
15.5%, 27.6%, 15%, 21.7%, 10.3%, and 4.4%, respectively.
In unadjusted analysis, private for‑profit clinics had
a higher number of processes of care with count
ratio 1.67 (95% confidence inter val 1.22, 2.28)
compared to government‑free ser vices clinics.
Physicians’ access to patients’ previous records
(count ratio 1.19 [1.01, 1.41]) and receiving assistance
from nonphysicians (1.29 [0.96, 1.74]) also were
associated with better process of care achievement.
Patients monthly income ≥20,000 Indian rupees
(1.16 [1.01, 1.34]) and having diabetes complications
(1.19 [1.05, 1.34]) were significantly positively associated
with the outcome. For every addition of year in schooling
among patients, the number of process of care was
higher by 1.02 (1.01, 1.03) times.
In multivariable analyses, private clinics, physician’s
access to patient’s previous records, receiving assistance
from nonphysicians, patient’s schooling, and diabetes
complications were positively associated with a number of
process of care. Cluster visits for diabetes was negatively
associated with the process of care with count ratio
0.67 (0.51, 0.89) [Table 5].
Risk factor control

Among the participants whose records could be accessed,
16.8%, 39.4%, and 55.2% had achieved ADA‑2012
targets for BP <130/80, glucose control (HbA1c <7%),
and low‑density lipoprotein cholesterol (<100 mg/dl),
respectively [Supplementary Table 1].

Discussion
The number of people living with diabetes has reached to
epidemic proportions in India. General practitioners are
increasingly managing diabetes in their clinic. This study
is the first to document diabetes care processes at this
level and analyze how and if clinic and patient factors are
associated with better care.
We found suboptimal levels of diabetes care processes
at the general practitioners’ clinics in NCR‑Delhi.
Our findings are similar to low levels of diabetes care
processes found elsewhere in low‑ and middle‑income
countries of Asia and the Middle East.[19] There is limited
published literature documenting processes of care in
India. The only comparable published research comes
from the Delhi Diabetes Community (DEDICOM)
survey, a community‑based representative sample
survey of diabetes quality of care from middle‑ and
high‑income residents of Delhi in 2005–2006. [16]
Compared to DEDICOM, the frequency of HbA1c
testing was higher in our study (13% vs. 49.3%) indicating
improvements in HbA1c monitoring. We also found
a higher percentage of annual foot exams (15.1%)
reported compared to the DEDICOM survey (3.1%).
However, this may have been because DEDICOM survey
included only monofilament testing while our study
assessed any physical foot exam. We found a very low
frequency of dilated eye examinations (7.4%) compared
to DEDICOM (16.2%). Among the patients whose
data could be accessed, the risk factor control was poor
except for lipids [Supplementary Table 1]. Since only
lipids records were obtained from less than quarter of
the patients, commenting on lipid control will be biased.
Though the average number of clinic visits was more than
twice the recommended number of annual visits for people
with diabetes, physicians had limited access to patients’
previous records as they were not maintained at the clinic
and relied on patients to bring their own records to the
clinic. This is clearly a situation where patient unreliability
can affect care – more than 80% of patients did not bring
previous records to the clinic. Inadequate HbA1c and lipids
monitoring but reasonable frequency of FPG/RPG and BP
measurements indicates that clinicians relied on tests that
are available and accessible during the time of each patient’s
visit. The lack of access to patients’ previous records may
have resulted in poor tracking of frequency of screening
for complications and monitoring of risk factors. As such,
for those where there was access to patients’ records, odds
of receiving multiple processes doubled.
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Table 4: Percentage of diabetes patients completing processes of care* in the last 1 year
n
Total
Clinic factors
Type of clinic
Government clinics
Private clinics
Exclusive day/clinic for diabetes patients
No
Yes
Physician’s access to patient’s previous records
No
Yes
Receiving assistance from nonphysicians
No
Yes
Patient factors
Age in years
<55
≥55
Gender
Males
Females
Monthly family Income in Indian rupees
<20,000
≥Rs. 20,000
Schooling in years
0–4
5–9
10–14
≥15
Duration of diabetes in years
<5
5–9
≥10
Presence of comorbidities
No
Yes
Presence of complications
No
Yes

Number of diabetes care processes* completed
0

1

2

3

4

5

6

7

≥4

406

4.7

15.5

27.6

15.0

21.7

10.3

4.4

0.7

37.2

109
297

12.8
1.7

26.6
11.5

38.5
23.6

9.2
17.2

6.4
27.3

5.5
12.1

0.9
5.7

0.0
1.0

12.8
46.1

339
67

2.1
17.9

13.6
25.4

27.4
28.4

15.9
10.5

24.5
7.5

10.6
9.0

5.0
1.5

0.9
0.0

41.0
17.9

314
92

5.7
1.1

18.2
6.5

27.7
27.2

14.3
17.4

18.8
31.5

10.8
8.7

3.5
7.6

1.0
0.0

34.1
47.8

202
204

6.9
2.5

18.8
12.3

32.7
22.6

15.4
14.7

18.3
25.0

5.9
14.7

2.0
6.9

0.0
1.5

26.2
48.0

176
230

2.8
6.1

14.2
16.5

29.6
26.1

15.9
14.4

23.3
20.4

9.7
10.9

4.0
4.8

0.6
0.9

37.5
37.0

207
199

4.4
5.0

12.1
19.1

27.1
28.1

15.0
15.1

20.8
22.6

14.5
6.0

5.3
3.5

1.0
0.5

41.6
32.7

178
154

5.1
4.6

23.6
5.8

30.3
23.4

15.2
14.3

15.7
30.5

6.7
14.3

3.4
6.5

0.0
0.7

25.8
52.0

68
74
144
120

7.4
2.7
4.2
5.0

32.4
18.9
12.5
7.5

30.9
32.4
27.8
22.5

13.2
12.2
16.0
16.7

8.8
27.0
26.4
20.0

2.9
4.1
7.6
21.7

4.4
2.7
3.5
6.7

0.0
0.0
2.1
0.0

16.2
33.8
39.6
48.3

150
94
159

4.7
7.5
3.1

18.7
18.1
10.7

30.7
23.4
27.0

16.0
12.8
15.7

18.0
22.3
24.5

8.0
11.7
12.0

4.0
3.2
5.7

0.0
1.1
1.3

30.0
38.3
43.4

162
244

5.6
4.1

17.9
13.9

26.5
28.3

17.3
13.5

24.7
19.7

5.6
13.5

1.9
6.2

0.6
0.8

32.7
40.2

267
139

4.5
5.0

19.1
8.6

29.2
24.5

15.7
13.7

19.5
25.9

9.0
13.0

2.6
7.9

0.4
1.4

31.5
48.2

*Diabetes care processes ‑ eye exam, foot exam, electrocardiogram, measurement of weight, glycated hemoglobin, blood pressure, and lipids

Ten out of 23 clinics used nonphysicians to assist with
various aspects of diabetes care. The nature of assistance
could involve helping with treatment of diabetes, patient
reminders for tests, or conveying diet, and physical activity
advice to patients. Clinics with nonphysician assistants in
diabetes care performed better. This is similar to other
studies in the United States where they found practices
involving nurse practitioners in diabetes care had better
HbA1c[20] compared to the physician along practices. We
found a negative relation between cluster visits and care
processes. This is in contrary to evidence from randomized
control studies[21] where this strategy has shown to be
beneficial. The reasons for this conflicting finding could
not be ascertained from the current study. It is possible
that cluster visits in the clinics involved in the current study
were not co‑occurring with group health education and
interdisciplinary team as seen in a trial setting.[21] Another
334

speculation is prescribing cluster visits for a particular day
of a week may have caused loss of flexibility to diabetes
patients. This, however, needs further exploration in future
studies in India.
General practitioners in India still use the acute episodic
care delivery model to manage chronic conditions like
diabetes.[22] Management of diabetes at primary care needs
a systematic approach as has been seen in other countries.
The Chronic Care Model (CCM)[23,24] developed by Wagner
and colleagues is one such example. The use of CCM was
significantly associated with improved diabetes outcomes
and better control of HbA1c, BP, and cholesterol.[25,26] Our
study also confirmed that the two elements of CCM that we
studied tracking care of diabetes patients (patient records)
and involving nonphysician staff in reminding patients
and other services (nonphysician assistance) was positively
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Table 5: Multilevel poison regression model of factors
associated with processes of care# completed in last
1 year*
Unadjusted
count ratios
(95% CI)
Clinic factors
Private clinic
Cluster visits for diabetes
patients
Physician’s access to
patient’s previous records
Receiving assistance from
nonphysicians
Patient factors
Age in years*
Females
Income≥Rs. 20,000/month
Schooling in years*
Duration of diabetes in years*
Comorbidity ‑ yes
Complications ‑ yes

Adjusted count
ratios (95% CI)

1.67 (1.22–2.28) 1.53 (1.22–1.93)
0.68 (0.44–1.05) 0.67 (0.51–0.89)
1.19 (1.01–1.41)

1.19 (1.02–1.39)

1.29 (0.96–1.74)

1.37 (1.13–1.65)

1 (1–1.01)
0.98 (0.87–1.11)
1.16 (1.01–1.34)
1.02 (1.01–1.03)
1.01 (1–1.02)
1.1 (0.97–1.25)
1.19 (1.05–1.34)

1.02 (0.9–1.16)
1.03 (0.91–1.18)
1.02 (1.01–1.03)

1.18 (1.04–1.34)

*Continuous variables (no departure in assumption of linear trend), #Diabetes
care processes included ‑ eye exam, foot exam, electrocardiogram, measurement
of weight, glycated hemoglobin, blood pressure, and lipids. CI: Confidence
interval

associated with the better process of care. The simple
changes in general practice such as ensuring access to
previous records of patients by either keeping the copy
in the clinics or even better, incorporating electronic
records may improve the adherence to processes of care.
Nonphysician staff helps in both managing the records
and reminding physicians and patients regarding required
processes of care.
Adherence to prescribed processes of care may not translate
directly to the control of risk of factors as many other patient
factors such as behavioral (e.g., adherence to treatment and
lifestyle) and psychological factors (e.g., depression) also
influence the control of risk factors.[27] As such, identifying
barriers and also what patients themselves would be
willing to take on toward achieving better care needs to
be considered. This may be another role that nonphysician
assistants can take on – talking to the patient and using
behavioral activation approaches to achieve better and
more patient‑centered care. In addition, the offer of a
recommended monitoring and screening visit tends to be
physician directed and can be objectively measured; as such,
updating physicians on evidence‑based practices may be an
important first step toward better diabetes care.
Further, improving outcomes of diabetes care is a
challenging task but is achievable. For example, recent
trend analysis using national level data in the United States
showed significantly improved risk factor control[10] and
reduced incidence of diabetes complication[28] in previous

decades and was attributed to the combined efforts of
patient education and improved performances of health
systems including team approaches to care at all levels
of care.[28] Incorporating evidence‑based practices into
routine practices does have many systemic impediments in
India such as lack of standard treatment protocol, lack of
systemic coordination, and poor regulation of the private
sector.[22] These systemic barriers at the general practices
need to be addressed to improve diabetes and other chronic
disease care.
This is the first study to report processes of diabetes care
at general practitioners clinics in India and identify both
clinic‑ and patient‑level factors that are associated with
quality indicators. The study included a large group of
clinics and volume of patients with very few missing data.
Our study does have several limitations. One, the selected
clinics may not be representative of general practitioner’s
clinics in NCR‑Delhi. These were physicians that were
interested in diabetes care (and therefore were motivated
and enrolled in CCEBDM training program) and had
good proportions of patients with diabetes; therefore,
we believe that the diabetes care processes would be
either similar or possibly worse in other clinics. Two, we
did not measure proportions of patients with diabetes
having an annual urine microalbumin measurement;
preventive screening test for diabetes nephropathy is an
important process quality indicator. However, since patients
may not be able to differentiate between regular urine
(dip test) and microalbumin testing, this was considered
an unreliable measure. Three, other than clinic, physician,
and patient factors measured in the study, factors related
to the patient‑physician‑system relationship such as
communication, trust, access to care, and cost of care
also influence receipt of care processes and could not
be accounted for in our study.[27] Finally, we recruited
the physicians at the beginning of training in CCEBDM,
therefore this study did not capture the effect of training
on diabetes care at these settings.

Conclusions
Despite the fact that patients with diabetes in Delhi visited
general practitioner clinics in high frequency over the
preceding year, their receipt of diabetes care processes
was inadequate. Inadequate use of patient records may
have led to poor decision making on the periodicity of
monitoring of risk factors and screening for complications.
Being a private clinic and involvement of nonphysicians in
assisting with aspects of diabetes care were the two clinic
factors found to be associated with processes of care.
These associations and their implications need further
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exploration. Encouraging implementation of quality of
improvement strategies like CCM elements at general
practices may improve diabetes care.
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