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ABSTRACT
Background Chronic conditions are a leading cause 
of death and disability worldwide. Low- income and 
middle- income countries such as India bear a significant 
proportion of this global burden. Redesigning primary 
care from an acute- care model to a model that facilitates 
chronic care is a challenge and requires interventions at 
multiple levels.
Objectives In this intervention study, we aimed to 
strengthen primary care for diabetes and hypertension at 
publicly funded primary healthcare centres (PHCs) in rural 
South India.
Design and methods The complexities of transforming 
the delivery of primary care motivated us to use a ‘theory 
of change’ approach to design, implement and evaluate 
the interventions. We used both quantitative and qualitative 
data collection methods. Data from patient records 
regarding processes of care, glycaemic and blood pressure 
control, interviews with patients, observations and field 
notes were used to analyse what changes occurred and 
why.
Interventions We implemented the interventions for 9 
months at three PHCs: (1) rationalise workflow to include 
essential tasks like counselling and measurement of blood 
pressure/blood glucose at each visit; (2) distribute clinical 
tasks among staff; (3) retain clinical records at the health 
facility and (4) capacity building of staff.
Results We found that interventions were implemented at 
all three PHCs for the first 4 months but did not continue 
at two of the PHCs. This fadeout was most likely the result 
of staff transfers and a doctor’s reluctance to share tasks. 
The availability of an additional staff member in the role of 
a coordinator most likely influenced the relative success of 
implementation at one PHC.
Conclusion These findings draw attention to the need 
for building teams in primary care for managing chronic 
conditions. The role of a coordinator emerged as an 
important consideration, as did the need for a stable core 
of staff to provide continuity of care.

BACKGROUND
Non- communicable diseases (NCDs) are the 
leading causes of death and disability world-
wide.1 In 2016, based on the prevalence rates 
for NCDs in India, one in every five persons 

had a chronic NCD.2 Caring for persons with 
a chronic condition is a struggle for most 
health systems worldwide because tradition-
ally they are designed to deliver care for 
acute diseases.3 The care for persons with a 
chronic condition requires an engagement 
with the healthcare delivery system over 
extended periods, coordinated inputs from a 
wide range of health professionals, access to 
essential medicines and monitoring systems 
that are optimally embedded within a system 
that promotes patient empowerment.3 It has 
been argued that the primary level of health-
care is best suited to the care of persons with 
a chronic condition.4 5 A primary level of care 
close to people’s homes ensures continuity 
and coordination, has many positive effects 
on clinical outcomes, quality of care and is 
cost- effective.6 7

Chronic care at the primary level is chal-
lenging in low- income and middle- income 
countries such as India.8 9 Primary care often 

Strengths and limitations of this study

 ► This study reports implementation in the ‘real- world 
setting’ that tests local solutions, co- designed with 
implementers to improve primary care for diabetes 
and hypertension in India.

 ► We use a theory of change approach in the design 
and evaluation of the interventions in an attempt to 
understand the effect and why change did or did not 
occur.

 ► The study was limited by the short duration of imple-
mentation (9 months) and we acknowledge that this 
may not have been adequate to produce the chang-
es we have evaluated.

 ► The study was conducted at three public primary 
care faciitlies in rural South India with contextual 
differences and thus findings are not generalisable.

 ► A major limitation of the study was the lack of in-
volvement of patients in planning and design due to 
local cultural influences.
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lacks essential resources such as trained professionals, 
access to medicines and robust information systems, in 
part because of chronic underfunding of healthcare.10 
–11 In addition, outpatient care at the primary level in 
India is oriented towards acute conditions. Clinical 
records, for example, are not retained at public health 
facilities because they are not considered essential for 
care of acute episodic diseases. Similarly, counselling for 
lifestyle modification has not historically been viewed 
as necessary. As a result, despite the escalating burden 
of chronic conditions, primary care in India is mostly 
unprepared to deliver care for a person with chronic 
conditions.12 13

Thus, a redesign of primary care is needed. Models 
such as the chronic care model, by Wagner et al, and the 
innovative chronic care model of WHO provide guidance 
for the redesign of primary healthcare facilities.14 These 
models suggest that developing clinical information 
systems, decision support and delivery designs that enable 
self- management positively affect outcomes of care.15 
Most models highlight the role of proactive teams at the 
primary care facilities that deliver care while linking to 
community resources.14 Roles of the staff at primary care 
facilities and the community health worker would need 
to be redefined for chronic care. However, changing 
care delivery at primary care facilities is difficult. A large 
number of multilevel contextual influences related to 
the policy environment, organisational context, health 
professionals in primary care and intervention charac-
teristics affect the ability of primary care delivery systems 
and its actors to change.16 This complexity renders tradi-
tional approaches to implementation and evaluation 
insufficient.17

In this study, we aimed to improve the delivery of care 
for chronic NCDs at primary healthcare centres (PHCs) 
in rural South India. We use a theory of change (ToC) 
approach to guide the implementation and evaluation 
of interventions. This approach is increasingly used to 
understand how change occurs in complex healthcare 
settings.17

The interventions in this study were co- designed with 
implementers and addressed critical gaps in service 
delivery for chronic care at the primary care level in India 
that have been previously reported.18 The team expected 
the interventions to result in continuous care, appro-
priate treatments, counselling support and ultimately 
good control of blood pressure or blood glucose levels 
for patients enrolled at the primary care facility.

In this paper, we present an evaluation of these inter-
ventions, identifying what changed and the effect of 
these changes on the anticipated outcomes. We also offer 
plausible explanations for how change occurred and why 
all of the intended changes were not achieved. We have 
reported an analysis of the local contextual influences on 
implementation and refer to it in this paper to communi-
cate a complete understanding of why changes did or did 
not occur.19 The insights we gained have implications for 
the redesign of primary care for chronic conditions and 

may be informative for similarly resource- constrained 
settings.

METHODS
We chose a case study approach and used both quanti-
tative and qualitative methods for data collection20 to 
assess the interventions. This approach was best suited 
to the objectives of determining which changes occurred 
and their effect on clinical outcomes and understanding 
how and why these changes occurred. A package of 
interventions to improve service delivery for diabetes 
and hypertension was implemented at three publicly 
funded primary PHCs in the Kolar district of Karnataka 
state in South India. We chose to study three cases rather 
than only one to allow comparisons across the similar 
settings. Interventions were implemented for 9 months, 
from March to December 2018, preceded by 3 months of 
preparation to fine tune the interventions and develop a 
ToC with the healthcare team at the PHCs.

Setting
Healthcare delivery in the public sector in India is organ-
ised into three tiers: primary, secondary and tertiary levels 
of care. The infrastructure for the delivery of primary care 
health services includes PHCs for up to 30 000 people, 
and subcentres for up to 5000 people. A PHC is the first 
point of contact with a medical doctor and is intended 
to provide integrated curative and preventive healthcare 
with an emphasis on disease prevention and promo-
tion of health.21 The team at a PHC includes a medical 
doctor, nurses, a lab technician and a pharmacist. At the 
subcentre, an auxiliary nurse midwife and community 
health workers known as accredited social health activ-
ists (ASHAs) are the link between the community and 
medical services. ASHA is usually from the community 
and visits homes to provide health advice and assistance. 
The focus of work is maternal and child health, which is 
recompensed with a performance- based honorarium.

The outpatient services at a PHC run for 6 hours per 
day (4 hours in the morning and 2 hours in the after-
noon) for 6 days a week. Minimum outpatient attendance 
is expected to be 40 patients per day, although the range 
is 20–150 in the PHCs of Karnataka State. An outpatient 
clinic typically offers a mix of antenatal care, care for 
common communicable diseases and increasingly, care 
for NCDs such as diabetes. Specific disease- control activ-
ities are delivered at the PHC as specified in the relevant 
national disease control programmes. There is a national 
programme for the prevention and control of diabetes 
and hypertension that defines a package of activities for 
each level of the healthcare delivery system including a 
PHC.

Kolar district is one of the 30 districts in the state of 
Karnataka and was selected because of its proximity to 
Bengaluru city where the Institute of Public Health is 
located. The district is fairly representative of districts 
within the state with respect to disease burden and public 
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healthcare infrastructure. In addition, Kolar was one of 
the five districts that was selected for pilot implementa-
tion of the national programme for NCD care when it was 
launched in 2009.

Selection of participating PHCs: intervention case studies
Three PHCs were selected, in consultation with the 
district health officer and based on the following criteria: 
(1) providing care for diabetes and hypertension; (2) 
availability of health professionals at the facility who 
would remain in service for at least 1 year, as assessed 
by the district health officer and (3) willingness of the 
doctors and teams to participate in the study. The PHCs 
had similar basic infrastructure and staff, according 
to the national guideline for PHCs,22 which included a 
medical doctor, two nurses, a laboratory technician and 
a pharmacist. One of the three PHCs had an additional 
staff member recruited under a pilot project to enrol citi-
zens in a national healthcare database. This staff member 
had no prior experience in healthcare delivery but was 
familiar with information technology and volunteered to 
participate in the implementation of the interventions in 
addition to the activities of the project.

Design of the intervention package
We started with a gap analysis to identify aspects of service 
delivery for chronic NCDs that needed strengthening. The 
findings of this analysis have been reported previously.18 

The gaps identified were as follows: a lack of clinical infor-
mation retained at the facilities, impeding continuity 
of care; lack of counselling to support patients for self- 
management and a fragmentation of services delivery.9 
A list of interventions to address the gaps was prepared, 
taking into account recommendations of national and 
international guidelines on NCD care, such as the WHO 
Package of Essential services for NCDs.23 24 The guide-
lines identify risk assessment, measurement of blood pres-
sure and blood glucose, foot examination, counselling, 
prescribing medication, recording clinical details and 
dispensing medication as essential tasks. Risk assessment, 
counselling, foot examination and recording of clinical 
information were not a routine practice at the selected 
PHCs or at most PHCs in India.

We held an average of four consultations at each of the 
PHCs and shared the list of essential tasks as well as the 
gaps in service delivery with the team. The staff discussed 
changes required in the current delivery of services to 
operationalise the list of essential tasks. In the first round 
of discussions, we arrived at a common understanding 
of the risk factors for diabetes and hypertension. Subse-
quent discussions focused on caring for persons with 
these conditions, the feasibility of implementing these 
tasks to list possible interventions. Finally, after a prior-
itisation exercise, the agreed- upon intervention package 
which was implemented at the three sites included: (1) 
rationalise and reorganise the workflow to include essen-
tial tasks such as counselling and measurement of blood 
pressure/blood glucose at each visit; (2) distribute and 
share clinical tasks among the team at the facility; (3) 
initiate a clinical record for patients with diabetes or 
hypertension to be retained at the healthcare facility and 
retrieved at each visit for follow- up after enrolment and 
(4) capacity building of staff (figure 1).

The workflow prior to the interventions is depicted in 
figure 2 and included patients visiting the doctor, who 
would instruct the lab technician or nurse to measure 
blood glucose or blood pressure. Patients would then 
return to the doctor, who counselled them and prescribed 
medication that was dispensed by the pharmacist. Patients 
would consult the doctor again to confirm the dose and 
timing of medication. On average, each patient made 

Figure 1 Intervention package.

Figure 2 Workflow prior to implementation. BP, blood pressure; PHC, primary healthcare centre; RBS, random blood sugar.
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three trips to the doctor at each visit to the facility, each 
time having to wait in a queue outside the exam room 
(figure 2). The workflow was rationalised and streamlined 
to enable patients to make only one trip to the doctor 
during a single visit at the PHC (figure 3).

A recording format was co- designed with the staff 
to record essential information such as risk factors, 
measurement of blood pressure and fasting or random 
blood glucose at each visit and the medication prescribed 
(online supplemental Annex 1). The recording format 
was piloted and refined with inputs from the staff that 
would eventually use the tool. The staff recorded the 
tasks that they completed in this recording format, for 
example, the laboratory technician would record the 
blood glucose, and the nurse would record risk factors 
identified and counselling given.

The staff expressed having a lack of the needed knowl-
edge and skills for some of the tasks, such as counselling 
and foot examination. Therefore, training and orienta-
tion sessions were conducted before implementation 
of the interventions to build up this capacity. Standard 
treatment guidelines recommended by the government 
of India for diabetes and hypertension were discussed 
with the medical officer.25 Each of the capacity- building 
sessions was interactive, case- based and practical and 
facilitated by the primary author and a research asso-
ciate using publicly available resources prescribed in the 
national programme for NCD control.

Patient and public involvement
Patients were not directly involved in the design of the 
interventions due to local contextual difficulties. However, 
feedback from patients was sought at regular intervals to 
fine tune the interventions. Patients also participated in 
the final evaluation at PHC 2. We invited patients for the 
final dissemination meeting with staff at the PHC.

Theory of change
The ToC approach emerged from the work of the Aspen 
Institute Roundtable on Community Change in the 
1990s26 and has origins in theory- driven approaches for 
evaluation. The basic tenet is that understanding the 
theory underlying a programme is necessary to under-
stand whether and how the interventions work.27

The core elements of any ToC are (1) interventions to 
bring about outcomes; (2) affect pathways of change that 
illustrate the relationship among interventions, outcomes 
and impact; (3) indicators that are defined with enough 
specificity to measure the outcomes and (4) assump-
tions that underlie the theory.28 The ToC is in fact a map 
created to provide an overarching theoretical framework 

that identifies knowledge gaps, enabling the choice of 
the most appropriate evaluation methods. It integrates 
process and effectiveness evaluation under a single theo-
retical framework.27

We developed the ToC in consultation with the imple-
menters and district health officers to arrive at a shared 
understanding of the interventions. We also referred 
to the literature on implementation research on NCD 
management to refine the assumptions underlying the 
ToC.29 30

The expected outcomes at the end of a year were as 
follows: (1) adequate control of fasting blood glucose 
levels and blood pressure for patients with diabetes and 
hypertension and (2) regular follow- up (>3 visits in the 
year) for patients enrolled in care. Control of blood 
glucose and blood pressure would be expected to lead 
ultimately to lower complication rates and contribute 
to better quality of life for persons with diabetes or 
hypertension (figure 4). The impact of the interven-
tion package would be expected to accumulate over a 
prolonged period, but for the purposes of this study, we 
limited ourselves to the assessment of outcomes and not 
the impact. The extent of evaluation is referred to as the 
‘ceiling of accountability’ in ToC literature.27

Expected steps in the pathways of change were patient 
acceptance of the intervention, adherence to medication 
and lifestyle modification, along with guideline- based and 
clinical information- based treatments and reminders for 
follow- up visits.

The assumptions underlying the ToC were that (1) 
the training sessions would increase staff competence in 
fulfilling essential tasks and enable application of skills 
such as counselling and guideline- based treatments; (2) 
patients would adhere to treatment regimens and life-
style advice and (3) patients would heed the reminder to 
follow- up at the PHC (table 1).

Outcomes and assessments
The ToC guided and defined the assessments. The 
outcomes we measured were (1) the number of patients 
who came for follow- up visits, (2) average fasting blood 
glucose measurements in person- months of follow- up 
and (3) average blood pressure measurements among 
patients who attended a follow- up visit.

Process indicators identified as being coherent with the 
ToC were: (1) number of patients with a completed risk 
assessment, (2) number of patients who had blood pres-
sure measured, (3) number of patients who had fasting 
blood glucose measured, (4) number of patients who had 
a foot examination done, (5) number of patients who had 

Figure 3 Changed workflow. BP, blood pressure; PHC, primary healthcare centre; RBS, random blood sugar.
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counselling at each of the three PHCs and (6) number of 
patients whom ASHAs visited at home.

Data collection procedures
Data for measurement of the included indicators were 
extracted from the facility- retained patient records 
each month and entered into an Excel spreadsheet by 
a research associate. Data entry checks were included in 
the spreadsheet to ensure data quality, and the primary 
author verified 10% of the entries. The research asso-
ciate and the primary author made an average of 14 visits 
to each of the PHCs during the implementation phase. 
During these visits, field notes and observations were 
recorded. Observations were specifically guided by the 
ToC and contradiction or agreement with the pathways 
of change and underlying assumptions were looked for 
and noted.

We conducted semi- structured interviews at the end of 
the intervention period with selected patients using an 
interview guide (online supplemental Annex 2) to assess 
patient perception of change and acceptance of the inter-
ventions. Patients who came for regular follow- up visits 
(>3 visits) at PHC 2 were selected because this implemen-
tation was sustained throughout the 9 months at this PHC 
only. In total, we conducted nine interviews (see patient 
characteristics in table 2). Interviews were conducted with 
due attention to privacy at the PHC, in the local language 
after informed consent was obtained, and lasted for 30 
min on average. The research associate translated and 
transcribed the interviews, and the primary author veri-
fied them. At each visit to the PHC, the research team 
took field notes, guided by the ToC.

Figure 4 Theory of change. Text in blue boxes represent inputs, green circles depict interventions and yellow boxes point to 
assumptions made. Please refer to table 1 for more details.

Table 1 Interventions, rationale and assumptions in the theory of change

  Intervention Rationale   Assumptions

1. Change in workflow Identification of essential tasks in the workflow would enable staff to 
perform tasks.

1. Skills developed 
during training 
sessions will be 
applied, especially 
treatment decision- 
making and 
counselling skills.
2. Patients will adhere 
to treatment regimens.
3. Patients will heed 
the reminder to follow- 
up at PHC.

2. Tasks distribution among staff Shared, distributed tasks ensure team- based care and decrease 
load on individual members.

3. Training Enables staff to perform the assigned tasks.

4. Clinical recording of patient 
information

Enables continuity and provides information for treatment decisions.

5. Counselling for adherence 
to medication and lifestyle 
modification

Evidence from other studies support that counselling enables 
patients to make and sustain healthy lifestyle choices.

6. ASHA to remind patients in 
their homes

ASHAs are the link between healthcare services and the community 
and are best placed to support patients at their homes.

ASHA, accredited social health activist.

https://dx.doi.org/10.1136/bmjopen-2020-040271
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Data analysis
Quantitative data were entered into the spreadsheet and 
analysed for proportions and incidence of outcomes 
by person- months in care, using IBM SPSS Statistics for 
Windows, V.20.0 (IBM, Armonk, New York, USA). The 
average fasting blood glucose or blood pressure levels and 
the number of visits per person- months of follow- up were 
determined. Process indicators were analysed as percent-
ages and proportions for each PHC separately. Trends 
over the 9 months of implementation (March–December 
2018) were analysed.

The qualitative data (field notes, interview transcripts 
and observations) were processed using NVivo (QSR 
International, V.11, 2015) and analysed both deductively 
and inductively. Codes were developed a priori from the 
ToC to include processes of care such as health records, 
counselling, evaluation of care, medicines and staff roles. 
Codes were also identified from the data that did not fit 
the a priori codes. These were then broadly categorised 
for a clearer understanding of what changed, what did not 
change and why change did or did not occur. Data from 
field notes, observations and interviews were triangulated 
with the quantitative data from the clinical records to 
yield possible explanations for the observed findings and 
explore pathways of change. There was no discordance 
among data from different sources.

RESULTS
We first present the number of patients enrolled at each 
PHC, their characteristics and the proportion that came 
for follow- up visits. We then describe what changed 
at each PHC and how long these changes continued. 
We also identify what we intended to change but could 
not and then offer some possible explanations for why 
these changes did or did not occur, based on the data. 
For data from PHC 2, we relate the outcomes of fasting 
blood glucose and blood pressure control with person- 
months of follow- up by patients over the 9 months of the 

implementation. The interventions did not continue at 
two PHCs, so we were unable to study outcomes at PHC 
1 and PHC 3.

The total numbers of NCD patients enrolled at PHCs 1, 
2 and 3 were 36, 212 and 31, respectively (figure 5). The 
average age of the patients enrolled at the PHCs was 59.3 
(SD 10.1), 61.5 (SD 10.9) and 64.5 (SD 9.1) at PHC 1, 2 
and 3, respectively. PHC 1 and PHC 3 did not enrol any 
new patients after the first few months.

Patients who visited the PHCs were usually asked to 
return for a follow- up visit within 1–3 months. Medicines 
were dispensed accordingly, and the follow- up date was 
noted in the patient clinical record. This date was also 
recorded in a patient- retained notebook that was a regular 
practice at the PHCs (not an intervention of this study). 
Only 33%, 42% and 58% of patients who were enrolled 
for care at PHCs 1, 2 and 3, respectively, returned for 
the first follow- up visit. Of the patients who came for the 
second follow- up visit, 66%, 50% and 39% returned for a 
third follow- up visit (figure 6).

The proportion of women using PHCs for diabetes or 
hypertension care was 60%, 62.7% and 58% at PHCs 1, 2 

Table 2 Characteristics of participants for in- depth interviews

S no. Sex Age (years)
Distance from 
the PHC (km)

Duration of 
condition 
(years)

Duration of seeking 
care at PHC (years) DM/HTN/Both

1 F 60–70 <3 1.5 1–2 HTN

2 F 60–70 <3 1 3–4 DM

3 F 50–60 <3 5 3–4 DM

4 F 50–60 <3 10 1–2 HTN

5 M 60–70 <3 16 1–2 DM

6 M 60–70 <3 0.5 <1 HTN

7 M 50–60 <3 6 3–4 HTN

8 M 50–60 <3 10 1–2 Both

9 F 50–60 <3 1 1–2 Both

DM, diabetes mellitus; HTN, hypertension; PHC, primary healthcare centre.

Figure 5 Total number of new patients visiting the primary 
healthcare centre (PHC) and enrolling for care monthwise 
during the intervention period at the three PHCs.



7Lall D, et al. BMJ Open 2020;10:e040271. doi:10.1136/bmjopen-2020-040271

Open access

and 3, respectively. More patients sought care for hyper-
tension compared with diabetes, and most patients came 
from the catchment area of the three PHCs. (Table 3) 
presents the characteristics of the NCD patients attended 
to in the three PHCs.

The risks assessed at each PHC visit were related to 
lifestyle factors known to increase risk for diabetes or 
hypertension. These factors were tobacco use (smoked or 
consumed in other forms), physical activity of <30 min/
day and excessive use of alcohol (standard definitions 
of the national programme were used). These are self- 
reported behaviours by the patient with no objective veri-
fication, which may explain the wide variations among 
PHCs.

What changed?
The workflow with essential tasks was implemented at all 
three PHCs for the first few months (up to 4 months) of 
the intervention period with some variation. Patients diag-
nosed with diabetes or hypertension were directed to have 
their blood pressure and/or blood glucose measured on 
arrival at the PHC. During blood pressure measurement, 
the nurse assessed risk, gave lifestyle advice and directed 
the patient to consult the doctor. The doctor had infor-
mation regarding these tasks to make guideline- based 

treatment decisions. Patient information was recorded 
manually in the health record.

During the first month at each of the PHCs, there were 
challenges in initiating these changes. A few patients 
found it difficult to follow the new directions and 
preferred to consult with the doctor first as they had been 
doing previously. Also, counselling was a time- consuming 
process that led to delays in the nurses’ routine work and 
longer queues at the nurses’ station for patients other 
than those with diabetes and hypertension.

We observed in the first 2 months that at each PHC, 
although nurses had volunteered to counsel patients, 
they were unable to manage the time to complete this 
task along with their usual work. It was interesting to 
observe the redistribution of this task that occurred at all 
three PHCs spontaneously. At PHCs 1 and 2, the lab tech-
nicians offered to do this task during measurement of the 
blood glucose, expressing that they had relatively more 
time than the nurses; at PHC 3, the doctor completed this 
task. At PHC 3, the doctor chose to complete risk assess-
ment and enter the information in the clinical records. 
As a result, at PHC 3, no tasks were shared other than 
measurement of blood glucose and blood pressure, by 
the lab technician and nurse, respectively.

The extent to which the essential tasks in the workflow 
were implemented at each of the PHCs varied consider-
ably. At PHC 3, all tasks were completed for almost all 
persons enrolled at the PHC (see figure 7). However, 
these tasks were not performed after July (4 months after 
start date). At PHC 1, the tasks were not implemented 
after June (3 months after start date), and at PHC 2, 
the workflow and the essential tasks continued to the 
end of the intervention period. However, these were not 
performed consistently for all patients. Risk assessment 
and blood pressure and blood glucose measurements 
were done for most patients (>60%). Foot examination 
was irregularly done and for a few patients only, with no 
clear pattern emerging. Counselling was done for up to 
72% of patients in June but declined to a low of only 32% 
in subsequent months.

Figure 6 Percentage of patients who came for a scheduled 
follow- up visit to the primary healthcare centre (PHC).

Table 3 Characteristics of patients enrolled for care of DM or HTN at the PHCs

PHC 1 n (%) PHC 2 n (%) PHC 3 n (%)

Patients with DM or HTN 36 (100%) 212 (100%) 31 (100%)

Diabetes 14 (38.8) 121 (57) 14 (45.2)

Hypertension 27 (75) 151 (71.2) 19 (61.3)

Residing in catchment area 30 (83.3) 157 (74.1) 23 (74.2)

Family history of CVD, DM or HTN, n (%) 1 (2.7) 19 (9) 5 (16.1)

Current smoker 0 (0) 5 (2.3) 3 (9.6)

Current use of tobacco other than smoked 1 (2.7) 29 (13.6) 2 (6.4)

Physical activity <30 min/day 6 (16.6) 56 (26.4) 8 (25.8)

Regular use of alcohol 4 (11.1) 5 (2.3) 1 (3.2)

Current smoker—smoked in the past 30 days, regular use of alcohol—consumes alcohol 6 times a week.
CVD, cardiovascular disease; DM, diabetes mellitus; HTN, hypertension; PHC, primary healthcare centre.
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These changes were perceived positively by most 
patients who came for more than three follow- up visits. 
Patients were aware of the changes made in the workflow, 
and the clinical record was the most tangible difference 
that they could identify when comparing processes before 
and after the intervention period. Most patients felt that 
the workflow was a positive change and made consul-
tation at the clinic more efficient, as expressed in the 
quotes below:

First at the entrance, we show this book (note book 
that is retained by patients), they will give us the card 
(facility retained patient information) and we get 
blood pressure and blood tests done, then we are in 
the queue to see the doctor. One by one, [we] go with 
the card, it becomes easy. That’s what we have been 
discussing, now it’s better.—P9

BP will be checked. Advice is given. Tablets are 
given.—Man, 50–60 years

After they had started giving cards (facility retained 
patient information), they have said to come once a 
month. When I come, I will collect the card, [and] 
once BP and blood sugars are documented, I show it 
to the doctor.—Woman, 60–70 years

What did not change?
The ASHA workers were to make home visits and support 
patients in the home. These workers also were to remind 
patients about follow- up visits, but this change was not 
implemented at any of the three PHCs. We conducted 
one session at each of the PHCs with the ASHA workers. 

At these sessions, the medical officer and the research 
team discussed with ASHAs the interventions and ratio-
nale for the need for follow- up at home. Although 
ASHAs responded positively to the suggestion of making 
home visits, saying that they knew most patients in their 
communities, they were unable to systematically follow- up 
patients and remind them.

Follow- up by patients was poor and did not improve 
despite the interventions. There was a steady increase in 
the number of new patients enrolled at the PHCs in the 
first 6 months. However, only 60% of patients enrolled 
(PHC 3) returned for a second (follow- up) visit.

At PHC 1 and PHC 3, the changes initially made did not 
continue beyond June and August, respectively. At PHC 
3, the workflow reverted to the same as before the inter-
ventions. Tasks were also not shared at PHC 3 and were 
completed by the doctor. There was no recording of clin-
ical information at either PHC after the first few months.

Why did some of the intended changes occur variably and 
some not at all?
There was a relative failure of implementation beyond a 
few months at both PHC 1 and PHC 3. At PHC 1, the 
pharmacist and nurse were transferred to another PHC 
to address a shortage. The lab technician and the doctor 
continued the tasks, but a few months later, the doctor 
also left the team because of a promotion to the district 
office. Staff transfers are not uncommon at PHCs, but 
three transfers within 2 months was unusual and led 
to a collapse of the team. We had discussed this possi-
bility with the district health office before the start of 

Figure 7 Proportion of patients at the three primary healthcare centres (PHCs) with essential tasks performed during the 
months (March–December 2018) of implementation. BP, blood pressure.
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the interventions but were unable to ensure stability of 
the team at PHC 1. The workflow became redundant as 
members of the team were not present and no replace-
ments were made at the PHC in the subsequent months.

At PHC 3, the workflow reverted to as before the inter-
ventions, and the doctor preferred to complete tasks 
without sharing them among team members. In the later 
months of the intervention, we observed that the doctor 
counselled patients and used guidelines for treatment but 
stopped recording this information because it was time 
consuming. We have previously reported that the local 
context at PHC 3 was characterised by a strong hierarchy 
and poor cohesion of the team (accepted for publica-
tion). These contextual factors may have contributed to 
this change. Patient preference for seeing only the doctor 
may also have had a role. This preference emerged as a 
theme from the qualitative analysis of the interviews with 
the patients. Most patients expressed that they attended 
at the PHC to consult the medical doctor and preferred 
to ask the doctor for advice regarding their condition.

I come to see the doctor, I will ask the doctor only…—
Woman, 50–60 years

Only the doctor is able to take care of us well (re-
sponding to questions regarding experience of team- 
based care).—Woman, 60–70 years

Now the doctor should only give advice.—Woman, 
50–60 years

ASHAs’ role in following up at the home and reminding 
patients to attend their next visit did not transpire at 
any of the PHCs. This was hypothesised in the ToC as a 
pathway to increase follow- up, and the lack of regular 
follow- up by most patients strengthens this hypothesis. 
ASHAs lacked opportunities to retrieve information from 
the clinical records to identify persons who were due for 
a follow- up visit. There were monthly meetings held at 
the PHC to discuss national programme implementation. 
Doctors could have used this forum to discuss follow- up 
needs of patients with diabetes and hypertension, but 
this did not happen. Furthermore, ASHAs did not have 
a monitoring plan to enable supervision of home visits 
made for diabetes and hypertension. We also observed 
that ASHAs were fully occupied with maternal and child 
health- related activities and reports, leaving little time for 
this other task.

Why did PHC 2 change and what effect did it have on 
outcomes of care?
An important resource at PHC 2 was the additional staff 
member available. This staff person became a coordi-
nator or navigator to guide patients through the work-
flow. The coordinator was the focal point of contact for 
the patient. The coordinator also stored and retrieved 
the clinical records, ensuring completeness. In the local 
context of PHC 2, we have previously reported that 
the team was cohesive and that the doctor encouraged 
sharing of tasks (accepted for publication). These factors 

may have contributed to the relative success of the inter-
ventions at PHC 2.

Most patients expressed that they felt they had achieved 
better control of their conditions. This positive feed-
back may also have contributed to the changes that we 
observed at PHC 2, as illustrated in the following quotes 
and supported by the outcomes assessed:

My sugar has decreased. Earlier it was 350.—Woman, 
60–70 years

Now [my] blood pressure is good. It is 130. I have 
been coming for one year. I feel my health is improved 
now.—Woman, 50–60 years

BP has come down. If it is more, then they advise to 
take less salt and spice.—Man, 60–70 years

Outcomes at PHC 2
The clinical outcomes were assessed only at PHC 2, where 
implementation was continued for the entire 9- month 
period and patients were able to complete 5 (n=13) and 
6 (n=2) follow- up visits (figure 6). The main outcome 
of interest was glycaemic and blood pressure control. 
As hypothesised in the ToC, we found a decline in both 
the average fasting blood glucose and systolic blood pres-
sure with an increase in the person- months of follow- up 
(figures 8 and 9).

DISCUSSION
In this study at three PHCs in rural South India, we co- de-
signed interventions with implementers to strengthen 
primary care for diabetes and hypertension. The inter-
ventions included an optimisation of the workflow to 
incorporate essential tasks into the care of diabetes and 
hypertension, distribution of tasks among members of 
primary care teams, introduction of clinical records to be 
retained at the health facility and involvement of ASHAs 
for follow- up of patients. All three PHCs implemented 
the interventions for the first 4 months, however at two of 
the three PHCs, implementation did not continue. This 
was most likely due to the transfer of team members at 

Figure 8 Average fasting blood glucose levels by person- 
months exposure to interventions (error bars: SD).
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one of the PHCs and team dynamics that did not support 
task sharing at the other. Patients who came for regular 
follow- up visits (more than three visits during 9 months 
of implementation) to the PHC showed a reduction in 
blood pressure and blood glucose levels.

This study used participatory approaches, involving the 
implementers in the design, development and implemen-
tation of the interventions. These approaches are known 
to result in changes in practice and also foster imple-
menters’ ownership of the interventions.31 In our study, we 
found that this approach did lead to some ownership and 
involvement of the team in implementing the interven-
tions, as evidenced by a redistribution of tasks, different 
from the initial plan, that occurred in the second month 
of implementation. However, this approach also meant 
that when the staff at PHC 1, for example, chose not to 
continue implementation of the interventions after 4 
months, we as researchers could not enforce adherence 
to the programme, as may have been done in traditional 
standardised approaches and research designs. Research 
in the real- world setting required us to acknowledge and 
embrace the lack of ‘control’ in the setting.

The staff transfers that occurred at PHC 1 were also 
beyond the control of the local team at the PHC and 
beyond our control as researchers. Despite having 
discussed it with the district office during the selection of 
the PHCs, we could not prevent this from occurring. We 
found that the lack of continuity in staff at the PHC limited 
continuity of care, which is believed to be a fundamental 
attribute of quality of care for chronic conditions.4 10 
Haggerty et al described three types of continuity in care 
that are relevant across different disciplines: relational, 
informational and management.32 ‘Relational continuity’ 
references the continuous relationship patients develop 
with their primary care provider, and ‘informational 
continuity’ refers to the availability of clinical records and 
management continuity in the treatment of the condi-
tion. Relational continuity is valued in primary care and 
conveyed through the presence of a consistent core of 
staff. This consistency provides patients with a sense of 

predictability and coherence in seeking care for their 
chronic condition.32 Frequent staff transfers and insta-
bility within teams in primary care in the Indian context 
are a threat to achieving relational continuity with patients. 
Sheikh et al also point to the negative impact such trans-
fers have on the trust people place in government institu-
tions.33 Ensuring that at least a minimum core staff such 
as the nurse or doctor will remain in continuous service 
at a PHC for a specified length of time may be a way to 
overcome this challenge. Less specialised staff are more 
likely to be available for longer periods, and PHC models 
that are nurse- led or coordinator- led thus should be 
explored in the Indian context. ASHA could potentially 
also play a role in maintaining continuity. However, we 
did not succeed in involving ASHAs in patient follow- up, 
possibly because of a lack of specific incentives to do so. 
Studies have indicated that a too- heavy workload with 
little compensation results in demotivation of ASHAs.34 
The state of Karnataka recently experienced a protest 
by >15 000 ASHA workers demanding an increase in the 
honorarium they receive from the government.35

We found that the presence of a coordinator at PHC 
2 facilitated the implementation of interventions. The 
coordinator became the contact person for patients, 
directing them to complete the various tasks at the PHC, 
maintaining the clinical records and retrieveing them 
at each follow- up visit by the patient. In our study, the 
role of a coordinator was not part of the interventions 
but evolved as a local solution to the need for someone 
to manage the clinical records. The role of navigators 
in helping patients negotiate the healthcare delivery 
system, linking the health services with social services 
has been described in the literature regarding primary 
care services.36 However, there is need for a role that can 
ensure continuity, help patients navigate care processes 
and coordinate care. This role is underexplored in the 
Indian context and could potentially improve the quality 
of care for persons with a chronic condition. This possi-
bility is especially relevant because the recent National 
Medical Bill 2019 proposes the role of a mid- level health-
care provider. This function has not been clearly articu-
lated but is envisaged as supporting primary healthcare 
delivered at health and wellness centres. A role for care 
coordination or navigation could be a possibility for this 
new team member in primary care.

The National Programme for Prevention and Control 
of Cancer, Diabetes, Cardiovascular diseases and Stroke 
in India prescribes the package of services at a PHC. The 
services for diabetes and hypertension include coun-
selling by the nurse, population- based/opportunistic 
screening for diabetes and hypertension by the auxiliary 
nurse midwife, clinical diagnosis and treatment, referral 
of complicated cases and follow- up of patients under 
treatment by the doctor.37 However, insufficient guidance 
is provided for how these services will be integrated into 
the functions of a PHC. In our study, at all three sites, the 
nurse was unable to counsel patients. Based on our experi-
ence, we recommend that team- based care be included in 

Figure 9 Average systolic blood pressure (BP) by person- 
months of exposure to the interventions (error bars: SD).
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the guidelines and that role clarity be provided, keeping 
in mind all activities at a PHC and the possibility of new 
roles, such as care coordination, to strengthen care for 
chronic conditions.

Reflections on the ToC approach
The ToC approach enabled us to clearly articulate the 
outcomes aimed for and clarify the resources deemed 
necessary to create change, as well as to hypothesise how 
the change would happen. We used the ToC to design the 
interventions and to identify the evaluation methods and 
indicators for both processes and outcomes. An integra-
tive framework combining process and outcome measure-
ment is the biggest strength of this approach.38 However, 
we also found that the ToC was too linear in its articu-
lation of change but that change did not occur in such 
a manner. The challenges and local solutions that devel-
oped in the course of the implementation were difficult 
to place in the theory during implementation. Further-
more, we found it difficult to represent the flexibility of 
the participatory methods we chose and the fine- tuning 
of the interventions that occurred. The assumptions we 
made may explain the changes that occurred in the first 
few months at the PHCs. The transfer of staff (PHC 1) 
and the doctor’s preference for completing tasks (PHC 
3) were unexpected occurrences that were not accounted 
for in the ToC. Action research designs may be an alterna-
tive enabling greater represenataion of the necessary flex-
ibility to adapt interventions in the course of the planning 
and action cycles, central to the methodology.

Change, especially in work patterns, is difficult for 
primary care teams to achieve alongside the usual 
activities of a busy primary care facility. Our role as the 
research team was crucial in organising meetings and 
facilitating the changes that the teams could implement. 
Based on our experience, we propose that facilitation of 
quality improvement in primary care teams in the Indian 
context is required. Staff in primary care would benefit 
from the support that an external team can provide. This 
support could be in the form of assistance in collating 
monitoring data and feedback to the team or availability 
for troubleshooting in case of difficulties. External facil-
itation for quality is reported in the primary care liter-
ature as a successful strategy to bring about change.16 
Quality improvement research with external facilitation 
to experiment and innovate in primary care settings has 
the potential to transform primary care in India.

Limitations
A major limitation of our study is the lack of involvement 
of patients as important stakeholders in the develop-
ment and design of the interventions. We were unable 
to bring patients and community representatives to the 
discussions with the PHC staff regarding the design of the 
interventions. The staff at PHC were not keen to involve 
patients or a community representative. This reluctance 
may have been the result of local traditions that do not 

allow for involvement of patients in discussions regarding 
treatments and organisation of care.

Another limitation of the study was the short period of 9 
months allotted to implement the interventions and assess 
the effects. Change is difficult to establish and sometimes 
may result after years of persistence. It is possible that 
follow- up for another year might have yielded different 
results with regard to the implemented processes. We also 
were limited by a reliance on clinical records as the only 
source of data for clinical outcomes. However, we had no 
other source of data at the PHC that we could use to verify 
the data in the clinical record.

The findings of this study are limited to three rural 
PHCs in Karnataka. The local context plays a huge role 
in implementation, so the findings are not generalisable 
even to different PHC settings in India. However, the use 
of the ToC and the analytic lens of what changed and 
why may offer insights for other, similar settings. We also 
acknowledge the narrow focus of the interventions on 
service delivery for persons with diabetes and hyperten-
sion. Prevention and promotion is an essential function 
of primary care but were not studied.

CONCLUSION
In this implementation research study, we co- designed an 
intervention package and facilitated its implementation 
at three publicly funded primary care centres. We found 
a variable response at each of the three PHCs. Imple-
mentation was limited at one because of transfer of team 
members and at another because of the doctor’s prefer-
ence for completing tasks without involving other team 
members. Only one of the PHCs could change and adopt 
the interventions throughout the 9 months of implemen-
tation, to varying extents. We found that transfer of staff is 
a threat to providing quality care for chronic conditions. 
Stable core staff are needed to ensure relational conti-
nuity at primary care facilities. We also found that the pres-
ence of a coordinator to assist patients in navigating the 
processes of care facilitated the care delivered at primary 
care centres. We recommend that this role be considered 
for the mid- level health provider proposed in the recent 
healthcare reforms in India. Our role as researchers in 
co- designing and facilitating the interventions was crucial 
in bringing about change at the health facilities, and we 
advocate for external support to primary care teams to 
innovate and redesign care. These findings draw atten-
tion to teams in primary care and their composition, roles 
and leadership. Strengthening the team will contribute 
to delivering care for chronic conditions, especially in 
resource- constrained settings such as India.
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