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Background: Weak public health systems have been identified as major bottlenecks in

providing good quality diabetic care in low- and middle-income countries.

Methodology: The present study assessed diabetic care services at public health facilities

across six districts in three states of India using a mixed methods approach. The study

described diabetes care services available at public health facilities and identified challenges

and solutions needed to tackle them. The quantitative component included assessment of

availability of services and resources, whilst the qualitative component was comprised of

semistructured interviews with health care providers and persons with diabetes to understand

the pathway of care.

Results: A total of 30 health facilities were visited: five tertiary; eight secondary and 17

primary health facilities. Patient clinical records were not maintained at the facilities; the

onus was on patients to keep their own clinical records. All had the facility for blood glucose

measurement, but HbA1c estimation was available only at tertiary centers. None of the

primary health centers in the three states provided HbA1c estimation, lipid examination, or

foot care. Lifestyle modification support was available in only a few tertiary facilities.

Antidiabetic drugs (biguanides and sulphonyl ureas) were available in most facilities, and

given for 14 days. Insulin and statins were available only at secondary and tertiary care

centers. Forty-two physicians were interviewed and poor follow-up, patient overload, and

lack of specialized training were the major barriers that emerged from the interview

responses. A total of 37 patients were interviewed. Patients had to visit tertiary facilities

for drugs and routine follow-up, thereby congesting the facilities. There was no formal

referral or follow-up mechanism to link patients to decentralized facilities.

Conclusion: There is a wide gap between effective diabetes management practices and their

implementation. There should be a greater role of secondary care facilities in follow-up

investigations and screening for complications. A holistic diabetic care package with a robust

recording and cohort monitoring system and adequate referral mechanism is needed.

Keywords: diabetes mellitus, primary care, screening, noncommunicable disease, mixed

methods

Background
Diabetes mellitus (DM) is one of the most common noncommunicable diseases

(NCDs) in the world. According to the International Diabetes Federation estimates,

around 425 million people had DM in 2017 and this number is expected to rise to

629 million by 2045.1 Around 75% of persons with DM live in low- and middle-

income countries (LMICs). The economic burden of DM globally was estimated to
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be USD$ 673 billion dollars (2015), which was 12% of the

total global health spending.1

There are an estimated 69.1 million persons with

DM (20–79 years) in India, second only to China.1

According to the recent epidemiological surveys, the

prevalence of DM in India ranges from 5% to 17%.2–4

The burden is expected to increase as a result of rapid

demographic and lifestyle changes that includes: aging

population, increasing urbanization, dietary changes,

reduced physical activity and unhealthy behaviors.3,5

DM was considered as a disease of the affluent, how-

ever, recent epidemiological evidence suggests a rising

incidence among the Indian urban middle class and

working poor, indicating that all segments of the society

are affected by this disease.6

The rising burden of the disease and other NCDs

prompted Government of India to launch the National

Programme for Prevention and Control of Cancers,

Diabetes, Cardiovascular Diseases and Stroke (NPCDCS)

in 2008 as a pilot in 100 districts.7 The package of services

to be made available at different levels under the NPCDCS

is given in Box 1. The scheme was proposed to be rolled

out across the country by 2017. However, the progress has

been dismal with states sitting on huge unspent balance

over the last 2 years. The NPCDCS envisages provision of

preventive (for high risk groups), promotive (for general

population), curative (early diagnosis through screening,

management and regular follow-up) and supportive ser-

vices (palliative care and rehabilitation) in Cancer,

Diabetes, Cardio-Vascular Diseases (CVD) and Stroke

through the public health system. Since the inception of

the program there has been no systematic evaluation of the

services rendered under the program. A survey conducted

in Mumbai among 2,269 persons with DM found that

around half of the patients had poor glycemic control

(HbA1c >2% points above upper limit of normal) and

over 54% had diabetes-related complications.8 Few other

studies had shown that poor quality of medical care espe-

cially for those requiring chronic treatment was associated

with noncompliance to the treatment regimen and discon-

tinuation of care.9 Among persons with DM, discontinua-

tion of care was found to be associated with worse

glycemic control10 and an increased risk of

complications.11 Weak public health systems have been

identified as major bottlenecks in providing quality dia-

betic care in LMICs, including India.12,13

Box 1 Packages of services to be made available at different levels under NPCDCS in India

Health Facility Packages of services

Sub-center 1. Health promotion for behavior change

2. “Opportunistic” screening using BP measurement and blood glucose by strip method

3. Referral of suspected cases to CHC

CHC 1. Prevention and health promotion including counseling

2. Early diagnosis through clinical and laboratory investigations (common lab investigations: blood sugar, lipid profile, ECG,

ultrasound, X ray, etc.)

3. Management of common CVD, diabetes and stroke cases (outpatient and inpatients.)

4. Home-based care for bed ridden chronic cases

5. Referral of difficult cases to district hospital/higher health care facility

District hospital 1. Early diagnosis of diabetes, CVDs, stroke

and cancer

2. Investigations: blood sugar, lipid profile, kidney function test (KFT), liver function test (LFT), ECG, ultrasound, X ray,

colposcopy, mammography, etc. (if not available, will be outsourced)

3. Medical management of cases (outpatient, inpatient and intensive care)

4. Follow-up and care of bed ridden cases

5. Day care facility

6. Referral of difficult cases to higher health care facility

7. Health promotion for behavior change

Tertiary care

centre

In addition to the services above, comprehensive cancer care including prevention, early detection, diagnosis, treatment,

minimal access surgery, after care, palliative care, rehabilitation

Abbreviations: CHC, Community Health Centre; CVD, cardiovascular disease; ECG, electrocardiogram; BP, blood pressure; NPCDCS, National Programme for

Prevention and Control of Cancer, Diabetes, Cardiovascular Diseases and Stroke.
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Against this background, we conducted this study to

assess the diabetic care services provided at public health

facilities across three states (Delhi, Karnataka and

Maharashtra) in the country using a mixed methods

approach. The objectives of the assessment were to:

1. describe the available diabetic care services at pub-

lic health facilities

2. identify the challenges and interventions that are

needed to strengthen diabetic care services.

Methods
Study design
We employed a sequential mixed methods study design. The

quantitative component included assessment of the availabil-

ity of protocols, tools/equipments, drugs, diagnostics and

human resources for screening, diagnosing and managing

DM by retrospective review of hospital records, while the

qualitative component comprised of semi-structured inter-

views with health care providers and persons with DM.

Study setting
In India, primary health care is provided through a net-

work of sub-centers (SCs) and primary health centers

(PHCs). The SC is manned by Auxiliary Nurse Midwife/

Multipurpose Health worker and serves a population of

5,000. The PHC, staffed by Medical Officer and other

paramedical staff serves every 30,000 population. There

are 5–6 SCs under every PHC. Patients from PHCs are

referred to secondary level facilities (district level hospital/

community health centres (CHCs)) for better management.

Tertiary health care refers to the third tier of health system,

in which specialized consultative care is provided usually

on referral from primary and secondary level facilities.

Tertiary care is provided by medical colleges and

advanced medical research institutes.

Study sites
This study was conducted in six districts across three

states, namely, Delhi (East and Central districts),

Karnataka (Tumkur and Kolar) and Maharashtra

(Amaravati rural and Amravati urban) state. The study

districts were selected based on convenience and opera-

tional feasibility. In each district, one tertiary hospital

(medical college) except Amravati urban, 1–2 sub-district

level hospitals/CHCs and 2–4 PHCs (one/two from each

sub-district hospital/CHC geographical coverage area)

were selected from a list of such health facilities randomly.

The number of health facilities was based on operational

feasibility.

Study participants
At each health facility, the health care providers (1–3

treating physicians and one pharmacist) and persons with

DM were interviewed using a semi-structured interview

guide. The physicians were either general practitioners (in

PHCs/CHCs) or faculty in the department of medicine or

endocrinology (in tertiary health facilities). The persons

with DM (2–4 numbers) were identified randomly among

those waiting for doctor’s consultation and were inter-

viewed after completion of their consultation with the

doctor. The numbers of interviews were based on the

saturation of findings. Participants were recruited until no

new relevant information pertaining to the major theme

was being obtained. Written informed consent was

obtained prior to the interviews.

Study period
The study was conducted between July and September

2016.

Data collection
There were two dedicated teams comprising of a senior

researcher/consultant and a trained interviewer in qualita-

tive research from The Union office, New Delhi deployed

for data collection. The teams were trained for 2 days on

the process of data collection. The interview guides and

the data collection instruments were developed during a

consultative workshop held for primary stakeholders. The

instruments were pilot tested before data collection in

health facilities other than those included in this study.

The tools are attached as annexures 1–4.

Quantitative data

Aggregate data were collected from the hospital records

and drug stock registers. An observation checklist was

used to assess the availability of manpower, equipments,

drugs, diagnostics and other services.

Qualitative data

Personal interviews with health care providers and persons

with DM were conducted using a semi-structured ques-

tionnaire to explore the nature of diabetic care services in

public health facilities. The interviews were conducted at a

time and place convenient to the participants using an
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interview guide. Each interview lasted around 20 mins.

Only the researcher and the participant were present dur-

ing the interviews. The investigator held one-to-one inter-

views after explaining the study purpose and after

obtaining their consent to participate. Responses to open-

ended questions were manually noted down and tran-

scribed later. After each interview, the summary of the

interviews was read back to the participants to ensure

participant validation.

Data analysis
Quantitative data

Quantitative data were entered into a pre-designed excel

sheet and shared among study investigators via dropbox

(file sharing tool) and email. It was cross-checked for

completeness and used for analysis. Quantitative data

(availability of drugs, equipment and services) were pre-

sented in the form of proportions by type of health

facility.

Qualitative data

The transcripts and notes were transcribed and analyzed

manually by the primary investigators.14,15 Codes were

generated and similar codes were combined into themes.14

The themes have been described and English translations

of some of the transcribed quotes have been included. The

translation from the local language (Hindi) to English was

done by JPT after transcription of the quotes.

The transcripts were analyzed to understand various

links in their pathway of accessing diabetic care at differ-

ent stages of the disease – initial diagnosis, drugs, follow-

up investigations and complication screening. A flow chart

was created for each patient tracing their pathway of care

starting from the onset of symptoms and initial diagnosis

to current care.

Ethics
Ethical approval was obtained from the Union Ethics

Advisory Group, Paris, France. Permission and support

to conduct the study was obtained from the State and

District NCD Nodal Officer in Karnataka and Delhi and

the Office of Joint Director, Directorate of Health

Services in Maharashtra. Written informed consent was

obtained from the participants before carrying out the

interviews.

Results
Quantitative data
General information about the public health facilities: A

total of 30 health care facilities were assessed of which

five were tertiary care facilities; eight were secondary and

17 primary health facilities. The details of the health

facilities have been summarized in Table 1.

Recording and reporting of diabetic services

The diabetic status of patients was recorded in the general

outpatient registers in more than half of the PHCs (10/17,

59%). In some of the primary (6/17, 35%) and tertiary

(2/5, 40%) care facilities and all secondary level hospitals

(8/8, 100%), there was a separate NCD register in which

detailed information about persons with diabetes who vis-

ited every day were recorded. Besides sociodemographic

and clinical profile, information related to diagnosis, other

investigations and treatment of diabetes in the initial and

follow-up visits are recorded in the NCD register. The

details of patients availing the laboratory facilities and

Table 1 General information, recording and reporting mechanism for diabetes mellitus in public health facilities in three states of India,

2016

Level of health facility Tertiary (%) Secondary (%) Primary (%)

Number of facilities visited 5 8 17

Number of beds for inpatient care at the visited facilities (range) 300–1,800 30–200 0–5

Daily OPD load (range) 1,500–6000 180–2,500 35–200

Availability of special clinic days for DM 5 (100) 3 (38) 5 (29)

Daily DM load/on special clinic days (range) 45–400 15–100 5–30

DM recorded in general OPD register 0 (0) 0 (0) 10 (59)

Recorded in separate NCD register 2 (40) 8 (100) 6 (35)

Electronic patient record maintained for DM outpatients 1 (20) 0 (0) 0 (0)

DM patient case file/record maintained at the hospital 3 (60) 1 (12) 0 (0)

Patient card/health card with the DM patient 2 (40) 2 (25) 24

Notes: Numbers indicate number of facilities; numbers within parentheses indicate percentage denominator being total number of facilities visited in that category

Abbreviations: DM, diabetes mellitus; OPD, outpatient department; NCD, noncommunicable disease.
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pharmacy were available in the laboratory and drug regis-

ters. However, the information in these registers were not

linked to each other.

At the health facilities in Maharashtra, the patients were

issued NCD cards which had basic information of the patients,

diseases, drugs dispensed, results of laboratory investigations,

follow-up visits and health education messages. One tertiary

care facility in Delhi had maintained electronic patient record

for each patient and followed up patients regularly. Patient case

files (hardcopy)were alsomaintained at this center. Tertiary care

hospitals in Karnataka maintained clinical files of persons with

diabetes at the facility. Apart from these centers, the onus of

maintaining their medical records was on the patients (Table 1).

There was no mechanism or system for follow-up of patients.

Availability of diagnostic and monitoring facilities

All health centers had facilities for blood glucose measure-

ment using glucometer. Estimation of glycosylated

hemoglobin (Hb1Ac) was available at all tertiary care facil-

ities and one secondary health facility. Electrocardiogram,

blood lipid profile and foot care was available in all tertiary

andmost (75%) secondary level health facilities. Ophthalmic

fundus examination was also available in all tertiary and 7 of

8 (88%) secondary hospitals. Echocardiogram and facilities

for dialysis was available only in tertiary hospitals. None of

the PHCs in any of the three states had the facility for HbA1c

estimation, lipid profile examination and foot care services

(Table 2).

Availability of drugs

The oral hypoglycemic agents (OHAs) such as biguanide

(metformin) and at least one of the sulphonyl ureas (like

glimepiride, glybenclamide and gliclazide) were available

at all health facilities. Insulin and statins were available at

all tertiary care centers and in some secondary level hos-

pitals (38–50%). Anti-hypertensive drugs like atenolol/

Table 2 Availability of laboratory investigations, drugs and lifestyle modification support in public health facilities in three states of

India, 2016

Level of health facility Tertiary Secondary Primary

Number of facilities visited 5 8 17

Laboratory investigations

Glucometer/blood glucose 5 (100) 8 (100) 17 (100)

HbA1c 5 (100) 1 (12) 0 (0)

Lipid screening 5 (100) 6 (75) 0 (0)

Fundus examination 5 (100) 7 (88) 0 (0)

Urine examination 5 (100) 8 (100) 12 (71)

Foot care 5 (100) 6 (75) 0 (0)

ECG 5 (100) 6 (75) 0 (0)

Drugs 0 (0)

Glimepiride 5 (100) 6 (75) 8 (47)

Glybenclamide 0 (0) 5 (62) 8 (47)

Glyclazide 2 (40) 2 (25) 0 (0)

Metformin 5 (100) 7 (88) 14 (82)

Gliptin 3 (60) 1 (12) 0 (0)

Insulin 5 (100) 4 (50) 0 (0)

Atenolol/Metoprolol 5 (100) 8 (100) 15 (88)

Amlodipine 5 (100) 6 (75) 13 (77)

Losartan 2 (40) 0 (0) 0 (0)

Enalapril 4 (80) 1 (12) 3 (18)

Atorvastatin 5 (100) 3 (38) 0 (0)

Antidiabetic drugs given for how many days (range) 10–30 7–30 7–30

Lifestyle modification support

Dietary counselling 5 (100) 6 (75) 0 (0)

Smoking cessation counselling 2 (40) 2 (25) 0 (0)

Yoga/physiotherapy/exercise 2 (40) 2 (25) 0 (0)

Patient education on complications and their prevention 2 (40) 1 (12) 2 (12)

Notes: Numbers indicate number of facilities; numbers within parentheses indicate percentage, denominator being total number of facilities visited in that category.

Abbreviations: ECG, electrocardiogram; ECHO, echocardiogram.
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metoprolol were available at all the health facilities.

Angiotensin-converting enzyme (ACE) inhibitors were

available only in tertiary health facilities in Delhi. The

OHAs and insulin were given to the patients for about

14 days in Delhi and Maharashtra and for about 30 days in

Karnataka (Table 2).

Lifestyle modification support

Dietary counseling service was available in all tertiary facil-

ities and most (6/8, 75%) of the secondary level facilities.

However, smoking cessation counseling, yoga/exercise and

patient education were available in few tertiary (2/5, 40%)

and secondary care facilities (12–25%) (Table 2).

Qualitative data
Interviews with physicians

A total of 42 physicians (mostly internal medicine) from

different levels of health care facilities in three states were

interviewed using a semi-structured guide to understand

the operational gaps in service delivery and their recom-

mendations to address them. The responses have been

summarized below.

Most of the doctors at primary care facilities did not

receive any specialized training in diabetes. There was no

written protocol for screening and management of diabetes

in most of the facilities. There is no universal blood

glucose screening criterion being followed. The health

care providers reported that they screen individuals based

on some arbitrary age cutoff (30 years or ≥45 years),

presence of obesity, pregnancy, family history or those

with symptoms suggestive of the disease.

The following themes emerged from the physician’s inter-

views which have been described along with verbatim quotes.

Poor follow up of patients

Although most of the doctors advise regular follow-up

every 15–30 days, they also shared their concern that it

is difficult to keep track of every patient due to lack of

patient follow-up details and more importantly, lack of

time to maintain patient case records due to deficient man-

power. One of the physicians said:

I have to see these many patients daily. There is no time

available to maintain follow-up records and using the

same at every visit. [Physician, female, 56 years old]

Patient overload

Physicians at the tertiary care facilities were overloaded

with patients in the tune of 200–500 persons with

diabetes daily. Some of them suggested reducing the

patient load by a mechanism of referral and linkage

with the peripheral facilities. Few others suggested the

alternative option of increasing the manpower to handle

this load of patients.

Many patients come here for drugs only, there should be a

referral mechanism so that they get drugs from other

centers.

Only those patients who require specialised diabetic

care or follow up for complications should come to a

tertiary care facility. [Physician, male, 42 years old]

Lack of manpower was also cited as one of the main

challenges in delivering good quality diabetic care. There

is gross doctor: patient imbalance with each doctor serving

more than 400 patients daily in a tertiary care setup. Even

in the primary care setting a single doctor has to cater to

more than 100 patients daily along with administrative,

managerial and other ad-hoc responsibilities.

If we have to see 200 patients per day, then we can devote

only 2–3 mins per patient, there is shortage of doctors.

[Physician, female, 50 years old]

Lack of training

Lack of specialized training among physicians mostly at

primary level health facilities was a limitation. Trained

manpower at primary level is required to deliver standard

diabetic care and establish and maintain a referral linkage

system with the secondary/tertiary level.

The operational issues and suggestions/solutions as

described by the respondents (physicians) have been sum-

marized in Table 3.

Interviews with persons with diabetes

A total of 37 patients were interviewed at 12 facilities

from different levels. Most of the patients reported over-

crowding, long waiting queues and inadequate care as the

major barriers to receiving healthcare at public health

facilities. At the primary level, patients visited the hospi-

tal for drugs or routine follow-up. However, at secondary

and tertiary level, they presented for investigations and

routine follow-up, complication screen and some even

came for drugs only. Most of them were on OHAs.

More than half had tried alternative medicine such as

Ayurveda, Unani, Yoga, etc. Almost all of them got

medicines free of cost from the facility. However, medi-

cines were given for 2 weeks and patients felt that they
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have to come quite often. In order to avoid repeated

hospital visits, some patients also purchased medicines

from private pharmacy.

We have to keep coming, stand in the queue only for 2-

week medicines. [58 year old male patient]

If medicines are given for long duration, it will be good,

who likes visiting a hospital frequently. [46 year old

female patient]

If medicines are given for a month, my expenditure can

be reduced. [60 year old male patient]

Most patients replied that they hardly maintain records

of past medical care related to diabetes. Some of them had

some OPD slips only. "Whatever it is, it is available in this

slip, where do I find the old slips now." [50 year old male

patient]

Three of 37 patients interviewed were on insulin.

Although insulin was available in secondary/tertiary level

facilities, patients reported that instructions on how to

store, use and dispose insulin and the syringes were not

given appropriately.

Patients who visited private providers to receive care

cited financial constraint as a major barrier to accessing

diabetes care.

Pathways of care

Transcripts of interviews with 20 patients (complete infor-

mation was available in these patients only) were assessed

to analyze the pathways of care. Among those interviewed,

10 (50%) were males. The average age of the patients was

51 years. Majority of these patients were diagnosed at a

tertiary level facility (8, 40%) or a private provider (8,

40%) following which most of them (9, 45%) continued to

receive routine care at a tertiary level which partially

explains the reasons for overcrowding at these centers. A

substantial proportion of patients (8/20, 40%) visited pri-

vate care providers for diagnosis of diabetes and follow-up

investigations.

The tertiary level facilities and the private providers

were approached for investigations such as HbA1c and for

screening of complications, understandably so because of

the nonavailability of the service at other levels of facil-

ities. The flowchart depicts a greater role of tertiary care

facilities in provision of diabetic care and minimal invol-

vement of primary and secondary level facilities.

(Figure 1)

Discussion
It is one of the few mixed methods studies assessing

diabetic care services provided at public health care facil-

ities in India. The study showed uninterrupted supply of

drugs (both anti-diabetic and anti-hypertensives) at all

levels of care and adequate laboratory infrastructure espe-

cially in the secondary and tertiary facilities which was

quite encouraging. On the other hand, the study findings

also revealed significant gaps in diabetic care delivery at

public health facilities. There was sparse or no information

regarding diagnosis, treatment, follow-up, associated co-

morbidities and monitoring of treatment outcomes for

persons with DM. A qualitative study in South India

revealed various constraints that patients face in accessing

diabetes care. These included financial hardship, negative

attitudes and inadequate communication by health care

providers and a fragmented primary health care system

offering inadequate care, similar to the findings of the

present study.12 Similarly, population-based studies in

Table 3 Operational issues identified and solutions as suggested by physicians in public health facilities of three states in India, 2016

Operational issue identified Solution proposed

No regular F/U or tracking of patients Maintenance of patient records electronically or as case files

Patient overload, Too less time for each

patient

Patients should not come to tertiary/secondary facilities for drugs only, linkage with primary care

facilities for drugs and routine follow-up, drug dispensing for one month

Lack of specialists/manpower Training existing manpower-doctors/paramedical staff in diabetic care and management

No dedicated team for diabetic care Specialised training courses for existing manpower to build a team

No system of back referral and linkage with

primary health facilities

Develop a mechanism of referral and linkage with primary care facilities along the lines of DOTS in

RNTCP

Difficult to manage complications at PHC

Lack of lab investigations at PHC

Equip PHCs with diagnostic and follow-up laboratory investigations, provide specialised training on

diabetic care to manpower at PHC

Shortage of medicine at PHC Efficient procurement and indenting mechanism, real time drug procurement system

Abbreviations: PHC, primary health center; F/U, follow-up; RNTCP, Revised National Tuberculosis Control Programme; DOTS, Directly Observed Treatment Short

Course.
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both northern and southern parts of India have shown wide

gap between practice recommendations and delivery of

diabetes care leading to poor glycemic control and adverse

clinical outcomes.16,17

The findings of our study have the following program-

matic implications. First, the inability of the system to

convert the available public health data into useful infor-

mation calls for the adoption of a “cohort” strategy of

recruiting the patient and following them up at regular

intervals. The Revised National TB Control Programme

(RNTCP) has efficiently adopted the cohort monitoring

system and is successful in generating robust recording

and reporting of patients enrolled in the program.18 The

same was suggested by Harries et al for better monitoring

of care and management of chronic diseases.19 The

“cohort” monitoring system in other resource limited set-

tings such as Malawi and Jordan for chronic diseases such

as DM and hypertension has been found to be successful.

They have used an electronic medical record system that

allows regular follow-up of patient cohorts and yields

useful information about their programmatic and

management outcomes, quality of care and disease control,

development of complications, etc.20–22 Thus, we propose

an ICT (information and communication technology)

enabled recording and reporting system for registering all

persons with DM and maintaining their records. These

records will provide information on patient management,

compliance to various management decisions, status of

glycemic control and key laboratory and clinical para-

meters. It will also aid in clinical decision-making and

provide patient education.

Second, qualitative data analysis suggests that patient

overload at the tertiary care facilities is an hindrance to

record keeping and timely follow-up of patients which is

quite resource intensive and time constraining. The patient

care pathway also shows that apart from follow-up inves-

tigations and screening for complications, most patients

also go to tertiary facilities for routine care and drugs. This

requires linkage with peripheral health facilities and their

strengthening to decentralize services in order to decon-

gest tertiary facilities. There should be a greater role of

secondary care facilities in follow-up investigations
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Figure 1 Pathways to diabetic care for 20 patients.
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(HbA1c) and screening for complications. Routine care

and provision of drugs should be taken care of at the

primary care level along the lines of Directly Observed

Treatment Short Course (DOTS) in the RNTCP where

patients are referred to their nearest DOT center for treat-

ment, which is a decentralized peripheral unit and are

referred to a higher center in case of any complications

or follow-up.

Third, though a large number of diabetic patients are

being treated at the public health facilities, there were no

standard protocols for providing care to persons with dia-

betes. Based on their prior knowledge and cumulative

experience during their graduation and post-graduation,

health care providers had their own criteria for screening,

diagnosing and managing these patients with the existing

resources. Hence, a standard diabetic care and manage-

ment protocol which is acceptable to all providers needs to

be implemented.

Fourth, some of the essential laboratory investigations

like glycosylated hemoglobin, fundus examination and

drugs (insulin, ACE inhibitors) were available only at

tertiary and few secondary health facilities. The needy

patients requiring these tests/drugs were expected to phy-

sically visit these facilities in order to avail those services.

There was no formal referral or follow-up mechanism to

link patients to these services and facilities. Similarly,

there was no formal mechanism of linking complicated

cases to secondary and tertiary health facilities and referral

of un-complicated cases at secondary and tertiary health

facilities to primary health care facilities. As a result,

secondary and tertiary care facilities were over-crowded

with many patients visiting these centers to get their fort-

nightly quota of anti-diabetic medicines – a service that

could easily be fulfilled at the primary health facilities.

This requires strengthening of the primary care facilities

by making key investigations and drugs available and a

robust referral and back-referral mechanism between dif-

ferent levels of care. It will ensure that the patient receives

appropriate care at the right level with minimal hassles.

Fifth, sub-optimal health education was provided to

patients at health facilities. Advice and patient support

for dietary modification, physical activity and tobacco

cessation were limited to advice given by the treating

medical doctors as a part of routine OPD care. There

was no mechanism to provide customized or structured

counseling to patients and track patients’ response to these

advice. There were no systems in place to maintain

individual patient records at health facilities to document

the details of patients’ treatment and their response to

therapy and the onus of maintaining one’s records were

on the patients. As a result of these lacunae, the quality of

care that patients receive is largely unknown. Therefore,

we propose a “standardized package of care”, including

screening, essential investigations and drugs, regular fol-

low-up care and patient education and counseling as out-

lined in the NPCDCS guidelines that can be implemented

at all primary health facilities with adequate linkages with

secondary and tertiary health care facilities.

There were some limitations in this study. First, owing

to a lack of cohort monitoring and reporting of registered

persons with DM, clinical outcomes of patients and attri-

tion from care could not be assessed. Second, selection of

health facilities was not at random which might affect the

generalisability of findings, although all three levels of

facilities were covered. Third, the study was only limited

to public health facilities, thus excluding the private pro-

viders who play a crucial role in managing persons with

diabetes in the community. On the other hand, a mixed

methods approach used in this study added robustness to

the evidence generated with qualitative data substantiating

the quantitative information.

Conclusion
To conclude, there is a wide gap between effective dia-

betes management practices and their implementation, at

various levels of health facilities. The recommended stra-

tegies for diabetic care like self-management education,

nutrition counseling, exercise prescription and screening

are sub-optimally delivered. Strengthening the recording

and quarterly reporting is of paramount importance to

monitor the quality of diabetic care services provided at

the health facilities. A holistic diabetic care package with

evidence-based practices and adequate referral mechanism

is the need of the hour.

Abbreviations list
PHC, primary health center; CHC, community health

Center; ICT, information and communication technology;

NCD, noncommunicable disease; RNTCP, Revised

National TB Control; DM, diabetes mellitus program;

CVD, cardiovascular disease; OPD, outpatient department;

LMIC, low- and middle-income countries; ACE, angioten-

sion converting enzyme; OHA, oral hypoglycemic agent.
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