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The objective of this research was to understand how to improve and strengthen care
for chronic conditions, like diabetes, in rural India. Chronic conditions are the leading
cause of death world over. Low- and middle-income countries such as India bear a
large share of this burden. Most of India (up to 70%) lives in villages, many of which
even today are remote and hard to reach. The epidemic of non-communicable diseases
began initially in urban, high-income regions of India but now is rapidly increasing
in rural areas. Sadly though, health care has not kept pace with this rapidly changing
pattern of disease. Access and quality of health care for chronic conditions are huge
public health challenges in India.
There are many people that are unable to access health care, both geographically and
due to the very high cost of quality care. Health care in India is provided both by government and private entities. The preference of private entities is to provide high level
tertiary care in cities, while the government remains the main provider of primary and
secondary care in rural and remote areas. My research aimed to test local solutions to
improve the quality of primary care for chronic conditions provided by the government
in a rural region of Southern India.
In order to do so, I first studied the current delivery of care for chronic conditions both
in the public and private sectors of health. I identified important gaps in the quality of
care such as lack of counselling and support for patients with chronic conditions, lack
of regular follow up of patients and processes of care that were centred around doctors
and not around patients. I used these insights to co-design with primary care teams of
three primary health centres (PHC), a package of interventions to address these gaps. I
implemented four interventions: a redesigned workflow for the team, medical records,
team-based care and training at PHCs. I evaluated these interventions for effectiveness
in treatment outcomes such as control of diabetes and number of follow up visits. At
one PHC, implementation was effective, and I was able to show that patients that came
for regular follow up had better control of their condition. Even though, only 42% of
persons came back for a follow up visit. At the other two PHCs, the implementation
of these interventions was challenging and stopped after four months. In one PHC,
the team that was engaged from the beginning was transferred; and in another the
interventions did not continue after the initial few months. At all three PHCs I found
that hierarchies within the health system impeded team-based care whereas team
cohesion and the motivation from patients’ positive feedback facilitated implementation. The participatory methods used in this research attempted to bring change in the
orientation towards team-based care.
Reflections on the findings and a deeper analysis of the local context pointed to the
hierarchies within the health care system in India that act as a barrier to team based
care. In addition, the orientation of health care delivery towards medicine and treatment
and not the person is reasons implementation did not work out as planned. The
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insights gained led me to propose and recommend an alternate model of chronic care.
I propose a community based, person centred model of chronic care that is engaged
with communities, families, and people in their homes. The proposed model of care,
places people at the centre of the design and proposes multiple health care workers
engaged at the interfaces of the community and health care services. The model has
the potential to overcome some of the barriers in terms of time constraint by proposing
roles for additional community health workers. More importantly, the model has the
potential to change the traditional hierarchical structures towards a people centred
approach. A statement of the underlying values of a chronic care model such as personcentred care and team-based care, reorients and serves as reminders of the centrality
of people in the model of care.
The health system research presented in this thesis is a step towards reorientation of
health care delivery in rural India towards a person- centred model of chronic care
that enables continuity, coordination and engagement with people and communities.
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1.1 Preface – The story of Shanti
Shanthi is a woman in her forties, living in a small village in rural India. She is married
and has three young children, all below ten years of age. She lives with her mother-inlaw in a small house owned by her husband. Her husband works as a truck driver and is
usually away from home for prolonged periods of time. Shanti works as an agricultural
laborer on other people’s land and is paid wages by the hour at the end of each day.
Whatever she earns is used to buy food for the children and her mother-in-law. Missing
a day of work, implies missing at least one meal.
A few years ago, Shanti was diagnosed to have diabetes. Actually, she had developed
a cough with fever that would not go away even after a month. She was forced to visit
a doctor in the town 20 km away. The doctor asked her to get blood tests done and a
sputum examination. When the test results came, she was diagnosed to have tuberculosis. The doctor also told her that her blood glucose levels were high, and she would
need to take medication lifelong. Tuberculosis, a common communicable disease in
India, is more likely to infect a person with diabetes. Shanthi did not know much about
either of the two diseases but only wanted relief from her symptoms. For nine months
she received free treatment from the nearby government PHC for her tuberculosis. Even
though, she had been advised to take medicines daily, lifelong for her diabetes, the
government hospital did not always have a stock of the medicines she had been prescribed. Shanthi took the medicines for a few months but could not understand why the
diabetes like the tuberculosis did not go away. As she felt fine and had no symptoms, she
stopped taking medicines for her diabetes four months after she had been diagnosed.
In the following years she gradually developed numbness and tingling in her feet
and was forced to visit again the government health center nearby. The doctor told
her quite bluntly that she was careless with her health and that if she continued this
way, without medicines, she would have a heart attack, kidney failure or blindness.
She felt very small and uncomfortable. The doctor told her to get blood tests done at
the secondary level hospital 10 km away and return with reports for the initiation of
treatment. She would need to make this trip by the local bus that plied only twice in
the day. Still feeling bad about the doctor’s response, she started early to make the
trip to the town to get the tests done at the district hospital. While the tests were free
of cost, the long queues at the hospital, the many counters she had to make her way
through, exhausted her. She wished, at many times through the day, that she had just
a little more money to afford the private laboratory facility just across the road. She got
the results of the tests the doctor had asked for by the end of the day and returned to
the doctor at the PHC with the reports a few days later. She was a little worried about
what her test results showed but more worried about the three days of work she had
already lost. The doctor prescribed her medicines that were not available at the center
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and asked her to buy it from the pharmacy in the town 3 km away. She still did not
know much about diabetes, the disease she had been told she had or why she needed
to take medicines, she also wondered about what food she should eat but the doctor
was too busy and rushed for her to feel comfortable to ask any of her questions. The
doctor told her to come again the following month after repeating the tests at the
secondary level hospital and told her she needed to do this every month.
The visit to the doctor took half a day each time, navigating long queues outside the
doctor’s room and then the nurse’s room and the laboratory. Every month was unthinkable for Shanthi, it meant 2 days of wages lost, one day to get tests done and one day
to see the doctor and buy medicines from the town. She decided to go once in four
months but continued medicines as regularly as she could, buying them whenever she
had money and whenever she was going to the town. She also thought she could get
used to the shouting she was sure to receive each time she went to the health center.
The story of Shanti is not exceptional. Many patients with chronic conditions suffer
not only from the disease but also from a lack of attention in the health care system.
Nobody took the time to explain to Shanti her condition and why it was important to
take medicines regularly. The system failed to prepare her for what would lie ahead and
help her cope with the condition that she now had to live with all her life. The system
could not provide her affordable diagnostics and medicines close to her home. Above
all the system failed to treat her as a person and to attune to her living conditions.
Most likely Shanti will continue with irregular treatment and a pattern of poor follow
up with the health care provider. She is likely to develop complications that will again
be difficult for her to manage.
In this thesis, I set out to study, in depth, the organization of care for a chronic condition
like diabetes or hypertension and reflect on why it is delivered in this manner. I sought
to understand the experience of seeking care and living with a chronic disease as well
as health care provider perspectives. These insights helped me to develop ideas on
how to reorganize health care services from a patient centered point of view. Based on
the insights I developed and tested a reorganization of primary care services in three
different government PHCs. I evaluated the changes we made to see how and why
they related to improved care. The results from the study are an important input for
the organization of primary care to address chronic conditions as the national program
for the control of chronic diseases currently identifies a rather limited role for care at
the primary level of health care.
In this first chapter, I will sketch the burden of chronic disease and the health care
response in LMICs. I will introduce the research questions, the theoretical background
of the study, the methodology including the research setting in India, and ethical
considerations. I will conclude by presenting an outline of the thesis.
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1.1.1 Chronic diseases are a problem of epidemic proportions
Chronic diseases are the leading cause of death and disability worldwide according to
the recent global burden of disease estimates.1, 2 The WHO defines chronic diseases as
diseases of long duration and generally slow progression, not passed from one person
to another and occurring as a result of a combination of genetic, physiological, environmental and behavioural factors. The major groups of diseases included in chronic
disease or non-communicable diseases (NCDs), according to the WHO, are cardiovascular
diseases (heart attacks and stroke), cancer, chronic respiratory diseases (such as chronic
obstructed pulmonary disease and asthma) and diabetes.3 Collectively, these diseases
result in 71% (41 million) of all deaths globally and 40% (15 million) of these deaths
occur among people aged 30–70 years (referred to as premature mortality) according
to the WHO global report on NCDs.4 Disability adjusted life years (DALYs) representing
the sum of the years of life lost due to premature mortality and the years lived with a
disability due to a disease are another useful way to assess the burden of disease. Chronic
diseases are the largest contributor to global DALYs, which, combined, accounted for
62·0% (60·3–63·8) of the total DALYs in 2017, as reported by the global burden of disease
studies.1 The global burden of disease studies also estimate, that in 2019, among the four
groups of diseases NCDs, ischaemic heart disease and stroke were the leading causes
of DALYs followed by cancers, respiratory diseases, and then diabetes.5
Much of the global burden is disproportionately borne by people in low- and middleincome countries (LMICs). Four out of five people with an NCD in the world, live in a
LMIC.6 LMICs are identified by the World Bank that groups all countries by gross national
income (GNI) per capita.7 While it is understood that GNI per capita does not completely
summarize a country’s level of development or welfare, it has proved to be a useful and
easily available indicator that is closely correlated with other, nonmonetary measures
of the quality of life, such as life expectancy at birth, mortality rates of children, and
enrolment rates in school.7 Based on the GNI per capita, India is a low middle- income
country along with its neighbouring countries of Nepal, Bangladesh and Sri Lanka.
Upper middle-income countries include Indonesia and Thailand in the southeast Asian
region, most of the European region and North America. Lower income countries include
mostly African countries like Uganda, Ethiopia and Sudan.
In India, where this research is based, recent estimates indicate that NCDs accounted for
61·8% (58·2–64·0) of deaths in 2016.8 The absolute number of people living with diabetes
or hypertension, in India, in 2016, was 73 million9 and 207 million10 respectively. Even
though NCDs account for a greater number of deaths, the burden from major communicable diseases such as diarrhoea, lower respiratory infections, and tuberculosis, as
well as neonatal disorders, continues to be quite high. The pattern of disease burden
has rapidly changed in LMICs presenting a unique challenge to the delivery of health
care. This trend, common to most LMICs, is referred to as the dual burden of disease
and is attributed to an epidemiological transition in disease.
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The concept of an epidemiological transition was originally proposed by Omran in
1971 who described it as a change in the patterns of disease and the interactions
between these patterns and their determinants.11 Omran proposed that as societies
age and become economically richer the pattern of disease begins to change from
predominantly communicable diseases such as tuberculosis to NCDs such as diabetes.12
Omran demonstrated, from a comparison of data across countries, that the shift towards
degenerative and lifestyle diseases is accompanied by a decrease in mortality and an
increase in life expectancy.13 Epidemiological studies examining mortality and morbidity
trends report rapid gains in life expectancy from medical advances and improved living
standards. Increased life expectancy has results in an increased ageing population,
referred to as the demographic transition. Most LMICs, including India, are in both
the demographic and epidemiological transition that has resulted in a dual burden of
disease. The dual burden of disease has strained health systems in most LMICS.
In this research I try to understand the health systems response to chronic conditions.
Both, the dual burden, and the understanding of transitioning disease patterns are
important to this thesis as it underlies the health system response that I sought to understand. In the section below, I discuss the current understanding of the causes of NCDs
and the concept of risk factors that has framed the health system response to NCDs.
1.1.2 What is driving the epidemic of chronic diseases?
Towards the latter half of the 20th century, the epidemiological understanding of
causation of disease underwent major changes. The lack of a single identifiable factor
causing chronic diseases forced a shift in the paradigm of causation.14, 15 Disease
causation until then, relied heavily on the epidemiological triad i.e., the interactions
between agent (disease causing organism), host and the environment. A single identifiable cause was necessary to understand the causation of mainly communicable
diseases, such as tuberculosis. However, the triad could not describe causation for
non-communicable disease like diabetes, as there was no single identifiable diseasecausing agent but multiple associated factors. In 1934, British statistician Ronald Fisher
proposed the indeterministic concept of causation based on the theory of probability in
opposition to the prevalent deterministic models of causation.16 The central idea behind
this theory is that a cause (risk factor) raises the probability of an effect (disease), all
else being equal.17, 18 A ‘risk factor’, defined by epidemiologists, is a characteristic that
increases the probability of a person developing a disease condition in their lifetime and
can be targeted for prevention and control actions.14, 19 Some risk factors are proximal
and some distal to occurrence of disease in the complex pathways of causation that
are not yet fully understood.
Proximal risk factors for NCDs have been identified based on epidemiological studies
such as the landmark cohort study in Framingham.20 These are mainly; increasing
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age, male gender, family history of an NCD, low birth weight, diets low in fruits and
vegetables and high in fats and salt, low physical activity, smoking, excessive use of
alcohol, obesity or overweight, increased blood pressure levels, increased blood glucose
and raised cholesterol.21 There has been a steady increase in risk factors concomitant
with an increasing burden of NCDs. The global burden of risk factors study, rank the
risk factors by DALYs and report high blood pressure as a leading risk factor, followed
by smoking, high blood glucose and obesity.22 In the last few decades proximal risk
factors, for NCDs, have been well identified, however distal risk factors and their role
have received relatively less attention. This is perhaps because proximal risk factors
are amenable to immediate action, whereas distal risk factors are difficult to ascertain,
address and control.
Some distal risk factors identified by epidemiological studies that are really the causes
of the more proximal risk factors include rapidly changing lifestyles due to a heightened
pace of economic growth, urbanization and globalization.23-25 In his seminal paper
describing the epidemiolocal transition, Omran acknowledged that the determinants
of an epidemiological transition are complex and multifactorial. Transitions in disease
patterns are influenced broadly by biological determinants of disease agents and
host, socio economic, political, cultural determinants and medical or public health
determinants.13 The recession of plague in Europe due to the disappearance of the
black rat is an example of the biological determinants of changing patterns in disease.
Improved standards of living, hygienic practices, public sanitation are examples of
sociocultural determinants and the introduction of antibiotics and vaccines examples
of advances in medical sciences that influenced and shaped a transition in disease
patterns, referred to, by epidemiologists, as the dual burden of disease.8 India is one of
the fastest growing economies among other LMICs and has one of the fastest growing
cities in the world. Risk factor studies, show that urban lifestyles with reduced physical
activity and increased consumption of diets rich in fats and salt are associated with an
increased risk of developing an NCD.26, 27 The impact of globalization on the growth of
diabetes, obesity, and other NCDs is mediated through the the role of multinational
companies, economic growth of countries and the influence on household incomes
and price of goods. The more direct effects of globalization are the changes in local
diets towards processed, packaged foods and the production and marketing of tobacco
and alcohol.17 The current understanding, therefore, is that causation of chronic non
communicable disease is complex, and this thinking is also extended to communicable
diseases even though a clearly identifiable ‘proximal’ cause exists in most cases. Paul
Farmer and Eugene Richardson describe a biosocial paradigm to understand causation
in Ebola and Tuberculosis, highlighting social inequalities and power relations in the
causal pathway of the epidemics.28, 29
Globally recommended Interventions, by the WHO and others, to control and manage
NCDS target individual (proximal) and distal (policy) risk factors level.30 The ‘best buys’
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recommendations provide guidance for cost-effective interventions such as increasing
excise taxes and prices on tobacco products and implementing plain/standardized
packaging and/or large graphic health warnings on all tobacco packages for tobacco
control. Reformulation of food products to contain less salt and defining target levels
for salt in foods and meals is recommended to improve diets. Implementation of
community wide campaigns to increase physical activity are also recommended. At
the individual level antihypertensive medication, lipid lowering medicines such as
statins, aspirin, and anti-glycaemic agents in addition to behaviour change for healthy
lifestyle are recommended.
While the WHO and other organisations advise governments to take actions that
would create enabling environments for healthy living, these have been difficult to
implement. Interventions targeted at individual behaviour on the other hand have
been more widely implemented but have been met with varying degrees of success
as behaviour is difficult to change.31 And yet, individual behaviour change continues to
dominate the global discourse regarding prevention and control of NCDs. Historically,
there has existed a tension between individual responsibility for actions that influence
health and the responsibility of social and economic situations that determine health.
Countering the popular claim in the 1840s that poor health among the working class
was due to of their own behaviour and ‘immorality, Engels and Chadwick in the UK,
pointed to the impact of industrialisation and poor living conditions on health.32 Fran
Baum and Matthew Fisher in their paper examine why behavioural health promotion
endures despite its relative failure and draw attention to the neoliberal ideology and
role of multinational companies in the political economy of NCDs as well as the relative
ease, for governments, in behavioural interventions vis a vis confronting multinationals.33 Governments ideally need to target the larger determinants of health as well as
support individuals in adopting healthy behaviours and lifestyles. The role of the health
system, therefore, is important in advocating for change in the determinants while
supporting behaviour change and providing access to medicines.
With this background, in the next section, I examine the challenges faced by the health
system in responding and caring for persons with a chronic NCD in India and other
low- and middle-income countries context.
1.1.3 Caring for chronic diseases has many challenges
Primary care is of major importance when it comes to care for people with an NCD.
Caring for persons with a chronic condition requires medicines for risk factor control
and should include enabling support for living with the condition. Continuity, coordination across levels of care and team-based care are desirable attributes of organised
care.34 In her report “Primary care now more than ever” (2000), the WHO argued that
the primary level of care is best suited for continuous care and can be the hub for
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coordination between different levels of health care. While primary care has historically
evolved differently in various countries, in most LMICs it is the first point of contact
with a trained health professional and is closest to people’s home.
LMICs like India face many challenges in delivering quality primary care for chronic
conditions. Health care delivery in most LMICs is characterised by weak health systems
and chronic underfunding for health. Funding for health is known to compete with
other priorities related to development including access to education, development of
infrastructure, poverty alleviation and has remained low despite the economic growth
in some LMICs such as India, in the last two decades.36 Out of pocket payments in most
LMICs are high, especially for persons with a chronic NCD, as allocation of resources
within health favours priorities such as maternal and child health.37 The challenge to
chronic care is not only due to weak underfunded health systems but also due to the
epidemiologic transition and changes in the pattern of disease. Traditionally health
systems have been geared to deliver acute episodic care for communicable diseases
rather than continuous chronic care. As a result, in most LMICs, organised care for
persons with a chronic disease is inadequate, evidenced by poor clinical outcomes
for those seeking care from the organised health care system.38 Studies show that
target levels of blood glucose and blood pressure are achieved in only 11–15% of
persons in India,39 such as Shanthi, that we met in the preface to this thesis. Another
more universal challenge to caring for persons with chronic conditions is addressing
the social determinants of NCDs that were reviewed in the section above. Most health
care systems are unable to address them, and we do not yet have any examples in the
literature regarding control of NCDs that systematically tackle determinants of NCDs
at the level of organised health care.
The challenge of reorganising primary care to respond adequately to the requirements of chronic care has led to the development of several models of chronic care. A
recent review of chronic care models for primary care included five prominent models:
Chronic Care Model (CCM), Improving Chronic Illness Care (ICIC), Innovative Care for
Chronic Conditions (ICCC), Stanford Model (SM) and the Community based Transition
Model (CBTM).34 These models of care describe elements of organised care processes
that ensure continuous and coordinated care. While these models differ in in the
emphasis placed on each element as well as in the number of elements included in a
model, they have in common elements of; self-management support, clinical information systems and decision support for health system reorganization. These elements
deemed essential for chronic care are all deficient to in the primary health care delivery
systems of most LMICs. Self-management is particularly challenging as it shifts the
locus of responsibility from health care provider to individuals. Improvements to the
organisation of care, therefore, requires innovation, prioritisation and commitment to
primary care and adequate funding, all of which are huge challenges in an overstretched
primary care system of LMICs.
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The current ongoing pandemic due to COVID-19 has further heightened the gaps in
primary care for NCDs. Studies show that the elderly and those with a non- communicable disease such as diabetes have adverse outcomes and a higher mortality due to
COVID-19 compared to those without an NCD.35 A rapid assessment of service delivery
for NCDs done by the WHO reports that in most countries NCD care has been disrupted
due to shortages of staff that are diverted for care of COVID patients or poor access
due to restrictions imposed on travel to control the pandemic.36 The two epidemics of
a communicable disease (COVID 19) and NCDs seem to act synergistically on morbidity
and mortality and share a common set of underlying pre disposing conditions such as
age, obesity and ethnicity.37 The pandemic has also strengthened the argument that
has been made in the past regarding the lack of a clear distinction between communicable and non-communicable diseases. Hans Kluge et al. in their paper regarding
the response to COVID and NCDs argue for a concerted response to COVID 19 that is
adapted to encompass the prevention and management of NCDs.38
1.1.4 The research question
India is a society in transition, demographic and epidemiological, and is faced with
an overwhelming increase in chronic diseases as presented in the previous sections.
Sadly though, the health care system in India is not ready to ensure patients the care
they need. Many patients are not enabled to have regular contact with the local health
system which may result in complications that can threaten their lives and livelihoods.
Against this background, the aim of this thesis is to understand the gaps in care for
people with chronic conditions in India, and to understand what and how interventions
could improve health care for this group. To that purpose I studied primary care in rural
South India. In the next section, I will discuss the theoretical background of my study.

1.2 Theoretical background
To answer my research question, I draw on different conceptual and theoretical discussions. First, I discuss concepts of illness and disease, and will explain how these concepts
relate to the notion of chronic conditions. Further, I will discuss how concepts of illness
and disease influence the organization of care. Second, I will introduce system thinking
as this helps to understand the relationships between the diverse elements of a health
care system that is dealing with chronic conditions. Diverse chronic primary care models
mention the importance of self-management, treatment decisions, information systems,
community support and team-based care, but do not make it clear how these elements
interact in a real-world setting. Systems thinking will help me to do so. Third, I will use
insights from implementation science, as the field concerns itself not just with what
was the effect of interventions but why these effects were seen and what unintended,
desirable, or undesirable, consequences occur.
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These concepts and frameworks are elaborated below and shaped the frames for
investigation, intervention, and analysis in this thesis.
1.2.1 Distinctions between chronic illness, chronic diseases, and non-communicable diseases
A conceptual distinction between disease, illness and sickness is important to understand how people seek health care and how health care systems respond. Illness was
introduced in health care literature in the 1950s with the development of social science
perspectives in medicine. By distinguishing disease from an illness, social scientists
clarified ontological and epistemological differences in the origins of these terms.
Though distinct concepts these have overlaps and are closely interrelated. While these
concepts have developed over time and have been defined by many social scientists,
I present the definitions stated by sociologist Andrew Twaddle because they draw on
the evolution of these concepts and captures its origins.39
Disease is defined as a health problem that results in reduced physical capacities or
life expectancy from a physiological abnormality. Ontologically, disease is an organic
phenomenon (physiological events) independent of subjective experience. Epistemically, it can be measured by objective indicators and parameters. Illness, on the other
hand, is defined as a subjectively interpreted state of health that is undesirable. It
consists of feeling states (e.g., pain, weakness) and perceptions of inadequacy with
bodily functions. Epistemically this can only be directly observed by the subject and
indirectly assessed through an individual’s reports. Sickness on the other hand is defined
as a social identity. It is the poor health, or the health problem of an individual defined
by others. Ontologically Twaddle conceives sickness as an event located in society and
defined by participation in social systems. Epistemically, sickness can be measured by
levels of performance in reference to expected social activities.39 Therefore, disease,
illness and sickness form a triad of interrelated concepts that underlie the health systems
response to caring for persons with an ailment.
The term ‘Chronic disease’, gained prominence in the post war period even though it
has been in use for a long time before.40 This was to distinguish conditions that were
acute and either ended up being cured or resulted in the death of the individual. Acute
diseases were usually of the infectious nature whereas chronic diseases were usually
non communicable. Hence, the term non communicable diseases (NCDs) came to be
used interchangeably with chronic disease.40 However, in recent times these definitions
have become problematic as acute infectious diseases such as HIV acquire chronicity
with regular medication. Moreover, chronicity as a biomedical disease is not the same
as a meaningful illness experience.41 The case of heart disease in India demonstrates
this mismatch.42 Cardiovascular disease, one of the four major chronic diseases classified
by the WHO is not perceived as a chronic condition as its occurrence is associated with
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acute events such as heart attacks or sudden cardiac death.42 An integrated understanding is required to have a holistic perspective and therefore, a holistic, whole person
response. However, understandably, this has not been easy to achieve.
The global health community uses ‘NCD’ as the dominant framing to draw the attention
of the international community towards the growing burden of chronic conditions and
the problem of chronic conditions. In this context, NCDs include cardiovascular diseases
(heart attacks and stroke), cancer, chronic respiratory diseases (chronic obstructed
pulmonary disease and asthma) and diabetes. While framing only a few diseases in
terms of NCD, the global policy agenda is rather small, but the UN has been successful
in raising global attention to the growing burden and the need for immediate action.
1.2.2 Implications of ‘Illness’ or ‘disease’ for the organisation of chronic care
The conceptualization of disease and illness has a profound impact on the boundaries
and scope of responsibility associated with health care systems.43 A narrow definition
of disease as concerned with an organic abnormality, defined by criteria, translates to a
practice of medicine that is concerned with the correction of the physical/ physiologic
abnormality, referred to as biomedicine or the biomedical approach. On the other hand,
if health care is driven by an understanding of illness, then it pays due attention to all
facets of human life and is also comfortable with the presence of illness in the absence
of biomedically defined disease.
Organisation of care in a predominantly biomedical approach is typically doctor-centred
and facility based. The biomedical approach has a central role for the highly specialised doctor, trained to look at certain systems of the body or specific diseases. Care
processes such as diagnostic tests at laboratories and hospital specialised care units
such as the cardiac care units are a result of this paradigm of care. While this approach
has undoubtedly advanced health care and led to improved health for communities, its
limitations have also been widely acknowledged in health care literature. The paradigm
does not allow for processes of care that account for the social and economic contexts
of the person with an illness.
Since the 1970s, there have been attempts to expand care beyond disease labels. The
Alma Ata declaration presented a vision for holistic, contextually relevant care of persons
will illness to achieve health and wellbeing of individuals, families and communities.44
Around the same time, George Engel, a psychiatrist, challenged the biomedical model
and proposed a biopsychosocial model that was more holistic in its approach. Engel
argued for the need of a model that responded to the social, economic and political
context of an individual coherent with underlying concepts of illness.45 While the
discourse in the literature regarding illness and disease present us with what seem like
opposing, polarized viewpoints, the biopsychosocial paradigm proposes a reconciliation of these concepts. The practice of medicine within a biopsychosocial paradigm as
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opposed to a predominant biomedical paradigm accords more power to the patient in
the care process. A patient’s role is active and involved, in contrast to the passive role
within the biomedical framing of care processes.46 While there is a general agreement
with the argument Engel presented, the movement towards more holistic, bio psycho
social and less biomedical organisation of care has been slow. The emergence of chronic
conditions, however, has necessitated a rethink and a call for redesigning health care to
suit the biological, social and psychological needs of persons with chronic conditions.
Chronic conditions present the individual and their families with a spectrum of needs:
to modify lifestyle; to deal with the social and emotional impacts of symptoms, disabilities, and approaching death; to take medicines; and to interact with medical care
regularly over the course of their condition.47 Especially for chronic conditions the main
work of managing the condition is not done by health professionals but by the patients
and their family.41 Thus, an experienced patient is an ‘expert’ and the emphasis of the
health system is on facilitating self-management.48 Notable also is the development of
person- centred care, that gained momentum after the 2001 report of the Institute of
Medicine (IOM). In its report the IOM identified patient-centred care as one of the six
pillars of quality health care, describing it as “providing care that is respectful of and
responsive to individual patient preferences, needs, and values, ensuring that patient
values guide all clinical decisions”.49
In this thesis, I aim to understand how care for chronic diseases and chronic illness is
organized and how the health system responds. I use diabetes and hypertension (a
leading NCD and a leading risk factor) as tracer conditions to understand the organization of services for chronic conditions.
1.2.3 Value of systems thinking in the organisation of health care
Systems thinking developed as a field of inquiry and practice in the 20th century and
has its origins in diverse fields such as economics, mathematics, engineering and
biology. In all these diverse fields, the study of complex systems led to knowledge that
fed into the development of this cross-disciplinary “conceptual framework” referred to
as systems thinking. System thinkers that study complex systems such as the immune
system or the global economy contend that these systems cannot be understood by
simply studying individual parts that make up the whole without attention to the
interactions of the various parts.
Systems thinking in health care was primarily engaged with, to understand why and
how interventions were taken up or not in the real world. A recent bibliographic review
of systems thinking in public health traces the adoption and use of systems thinking
concepts.50 They trace the earliest use of systems thinking to health care management
academics such as Miller et al. in the 1990s. Miller et al. were inspired to use systems
thinking and complexity theories prominent in management thinking to understand
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the resistance to change of many family practices in the US when policies towards
managed care were introduced in 1998.51 Greenhalgh et al. in the landmark BMJ series
of 2011 that was devoted to systems thinking, explored leadership, healthcare management and learning from a complex systems perspectives for an audience of healthcare
professionals and made major contributions to furthering these concepts.52 At its core,
systems thinking is an enterprise aimed at seeing how things are connected to each
other with some notion of a whole entity53 as opposed to the reductionist approach
of breaking down constituent parts to understand the whole. It is an approach that
views elements as part of a wider, dynamic system and demands an understanding
of the linkages, relationships, interactions and behaviours among the elements that
characterize the entire system.54
A powerful example of the use of systems thinking can be seen in the ongoing
pandemic. Understanding the spread of COVID 19 can be broken down into understanding the virus and the host or human being factors that favour transmission. Basic
reproduction rate (R0) is a concept used in epidemiology to estimate the number of
persons a person with the virus can infect. However, the risk of transmission is a factor
of the context, not simply a characteristic of the virus, resulting from a long chain of
dynamic interactions involving components otherwise seen as distant or disconnected,
such as the public’s trust in authorities and stigma, demonstrated by Bradtley et al. in
causal loop diagrams.55
Systems thinking has been applied to health systems and the organisation of care.
The health system like all systems such as the immune system or a colony of ants
display common behaviours. Behaviours that characterise systems are; self-organizing,
constantly changing, tightly linked, non-linear, history dependent, counter intuitive,
resistant to change and governed by feedback.57 The WHO adopts this notion in defining
the health system as a system that “consists of all organizations, people and actions
whose primary intent is to promote, restore or maintain health”.56 This broad definition
encompasses the determinants of health and is consistent with an illness perspective.
The health system framework of the WHO identifies components of the health system
as building blocks and acknowledges that the multiple relationships and interactions
among the blocks convert these blocks into a system57 (Figure 1.1).
Underlying system thinking is an understanding of complexity. Complexities are
inherent in systems and complicates problem solving as responses to change cannot
be accurately predicted.57 There is an acknowledgement that the real world is messy
and controlled experiments in health care research are not always possible or desirable.
This has led to the development of implementation science. The dynamic and complex
nature of the health system, demands research methods that are suitable to answer
the research question and that enable reflection on the complexity of the system.59
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Figure 1.1: The WHO Framework of Health System Building Blocks.

Thus, a systems thinking framework for health care influenced my choice of research
methods to study health care organisation as a system with many interdependent parts.
1.2.4 Complexity in health services and implementation of interventions
Till as recently as a couple of decades ago the uptake of innovations, evidence based
practices or treatments was expected to follow a prescribed set of steps, moving from
test tube to needle, or bench to bedside.58 However, the linear, rational, unidirectional
way in which knowledge or information is believed to be transferred did not account for
the complexity inherent in health care systems and therefore hardly ever materialised
in this manner.59 There is extensive literature across different disciplines that studied
the translation of knowledge or diffusion of ideas or uptake of evidence from the 1970s
onwards. Greenhalgh et al., in an influential paper brought together the heterogenous
literature in a review that listed predictors of successful adoption of interventions in
the health system.60 The review highlighted the importance of social influence and
networks, leadership and the messy, stop-start, and difficult to research processes
of assimilation and routinization in health care. It is now well accepted that studying
implementation of interventions or innovations in the health system is a complex
endeavour requiring suitable methods for research.
Implementation research, as it applies specifically to health, is a type of health policy
and systems research concerned with the study of clinical and public health policies,
programmes, and practices. The basic intent is to understand not only what is and
isn’t working, but how and why implementation is going right or wrong, and to test
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approaches to improve implementation.61 A defining aspect of implementation research
is that it seeks to understand the reality of implementation in the real-world context.
There is an acknowledgement of the inability and indeed undesirability of a controlled
environment or intervention. The unpredictable, accidental occurrences that are very
much part of the real world are in fact of interest in implementation research.
Context is an important concept in implementation research and is defined as the set
of circumstances or unique factors that surround a particular implementation effort.62
The reason why the same interventions in different settings have different outcomes
is explained by context. Understanding the context, describing it and working within
its boundaries therefore is of prime importance in implementation research. Braithwaite et al. argue that the two sciences of complexity and implementation need not
be mutually exclusive and the two theoretical paradigms should be used together for
the benefit of both theory building and healthcare practice and systems improvement
(58). Implementation science informed by complexity argues for local contextualisation of interventions and allows for adaptations to the interventions as opposed to
standardised interventions and procedures in other research designs.63
Adapting interventions to the local context requires engagement with local stakeholders, such as the community and the local health system. Participatory approaches in
implementation research are used increasingly with the view to involve end users in
the design of research, promoting their understanding and capacity, and encouraging
the uptake of findings.64 In the messy, complex set of circumstances, it makes less and
less sense to think of ‘knowledge producers’ as conceptually distinct from ‘knowledge
users’ when indeed they are interrelated.65 Participatory research, therefore, is the
co-construction of research through partnerships between researchers and people
affected by the issues under study.64
In this thesis, I sought to study the delivery of care for chronic conditions at the primary
care level in the rural Indian context. Concepts of implementation science, systems
thinking, context, complexity and participatory research shaped the methods and the
line of inquiry in this research. In the next sections I will present the methods used and
introduce the setting in which this study was conducted.

1.3 The dynamics of health and health care for chronic conditions in India
India is a middle-income country (as defined by the world bank) and was till recently
described as one of the fastest growing economies in the world. Currently though we
are facing a recession and a fast-shrinking economic growth rate for many reasons
including the pandemic. India is the largest democracy in the world and the second
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most populous nation in the world, with 1.3 billion people from diverse ethnic and
sociocultural backgrounds. India has often been described as ‘many nations within a
nation’ and has many contradicting stories of both grandeur and squalor. As a developing nation we share a context similar to other developing nations in Africa and Asia,
characterised by transitions in societal life, economy, demography, disease burdens and
growing disparities between the rich and the poor. In this section I will describe the
health status and organisation of health care in India and specifically the local setting
of a rural district – Kolar in Karnataka, a southern state in India.

1

Figure 1.2: Map of India depicting states.
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India is seventh largest (in terms of land mass) country in the world, divided into 28
states and eight union territories that are further divided into districts and sub districts
for administrative purposes. States have been made by acts of parliament and have
generally been along the lines of cultural or linguistic similarity of the region. The population size of different states varies greatly and almost half of the country’s population
lives in the five highest populous states, namely, Uttar Pradesh, Maharashtra, Bihar,
West Bengal and Madhya Pradesh (Figure 1.2). This work was carried out in Karnataka,
a southern state in India, with a population of about 67 million people.
The democracy in India, has a federal structure, and governance is divided between the
centre and states. Health is a state subject though guidance is provided by the centre
in the form of national policies. Implementation of policies with freedom to adapt to
local context is an individual state government prerogative. Each state is responsible for
raising the level of nutrition and the standard of living of its people and the improvement of public health are among its primary duties.
1.3.1 Evolution of public health care infrastructure in India
Health care in India is organised at three levels, the primary, secondary and tertiary
and was greatly influenced by structures put in place during the British colonization
of India. Post- independence several commissions and task forces were set up from
time to time that have given shape to the current form of health care delivery. Notable
among these is the Bhore Committee report that laid the foundations for primary
health care in India.66 It envisaged the three-tier system, where primary care was to be
provided close to people’s homes and would serve as a gatekeeper for higher levels
of care. The report also recommended placing health workers on government payrolls
and limiting the need for private practitioners that are principles on which the current
public healthcare systems is founded. However, as Peters et al. point out, the lack of
capacity of public health systems to provide accessible, quality care has resulted in a
constant and gradual expansion of private healthcare systems.67
Among the other milestones in the evolution of health care in India is the first National
Health Policy of India (NHP) that was formulated in as late as 1983 and focused on
primary health care to all by the year 2000. It prioritized networks of primary healthcare services using health volunteers, inspired by the Alma Ata declaration that was
influential in the health care discourse at the time. The next health policy came in 2002
and built on the previous policy but was cognizant of the ambitious nature of the
health for all stated in the earlier policy and focused on making more realistic targets.
Health care worker role delineation, emphasis on decentralization, increased private
sector participation and increased financial allocation characterised the policy.68 The
policy paved the way for the launch of a national rural health mission in 2005 that was
a landmark event shaping the current service delivery ethos and structures. A frontline
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health worker was included in the health professional workforce and an ASHA (Accredited Social Health Activists) was selected from the village, envisaged as accountable to
the village. The NHRM was in subsequent years expanded to include the urban health
component and is now referred to as the national health mission (NHM).
Primary care facilities in rural areas include the Sub Centre (SC) and the Primary Health
Centre (PHC) that cater to 5,000 and 30,000 population respectively. According to the
norms for health workforce at these levels there are two medical officers, three nurses,
one lab technician, one pharmacist, a driver, and a support staff. At the sub centre there
is an auxiliary nurse mid wife (ANM) and a male multipurpose health worker.69 There is
one ASHA recruited for every 1,000 population. At the secondary level of health care,
community health centres cater to 100,000–200,000 population, and a district hospital
that functions as a referral hospital for the one million district population. The secondary
level of care provides surgical facilities and speciality care whereas the tertiary level
provides highly specialised care and is usually located in cities. Primary care facilities
were envisaged to play a gatekeeper function for access to the higher levels of care,
however over time the functional boundaries between the three tiers have been blurred.
Today it is not uncommon for people to access primary care at tertiary care facilities.
The government or public funded health care is administered in each state through
the ministry of health and family welfare that coordinates and finances provision of
health care in the state. The activities of the ministry are organised according to national
programs for significant public health issues such as the national tuberculosis control
program and HIV/AIDS control programs. Historically, India has organised public
health efforts through a series of vertically managed public health programs. These
vertical programs receive direction from the centre but require integration at primary
and secondary levels of health care for delivery of services. There are about 30 vertical
programs for various diseases and public health issues such as malnutrition. Each of
these programs has funds allocated, prescribed staffing along with specified activities
such as testing and management.
1.3.2 Indian health system – mixed and plural
India’s health system is mixed with both government funded and private health service
sectors. There is a wide range of private sector facilities at primary, secondary and tertiary
levels of care. Private health care in India is broadly, private for profit and private not
for profit including charitable and faithbased organisations. Government services are
generally perceived as poor quality and people prefer private facilities to the extent they
can afford. Today, the private sector alone provides almost 70% of health care in India.70
Government provision of health care through its infrastructure at various levels is heavily
subsidised and free for those below the poverty line. However, in the private sector,
people need to pay out of pocket. Out of pocket expenditure for health in India is one of
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the highest in the world. India is also a pluralistic health system, and though allopathic
(modern medicine) system of medicine is dominant, India is home to many indigenous
systems of medicine such as Ayurveda, Unani and Siddha. These indigenous systems of
medicine are commonly accessed for management of chronic conditions like diabetes.
1.3.3 Health care for chronic diseases
Health care for chronic diseases is available in both, the government funded health
facilities as well as in the private health sector. There is a national program for the control
of NCDs that was launched in 2009 and has been implemented variably in different
states. In Karnataka, it was introduced in 5 of the 30 districts and is now being extended
to all districts. The program prescribes a package of services for each level of health
care. Notable, is the relatively limited role at primary care for NCDs in contrast to the
global recommendations for most activities to be conducted at the primary level of
care (Table 1.1).
Table 1.1: Package of services in the national program for control of diabetes, cancers and stroke
(NPCDCS)71
Level of Health care

Package of services

Sub Centre

1) Health promotion for behavior change
2) ‘Opportunistic’ Screening
3) Referral of suspected cases to CHC

Primary Health Centre

1) Health promotion for behaviour change
2) ‘Opportunistic’ Screening
3) Clinical diagnosis and treatment of simple cases of Hypertension
and Diabetes
4) Referral of suspected cases to CHC for confirmation

Community Health Centre

1)
2)
3)
4)

District Hospitals

1) Early diagnosis of diabetes, CVDs and Cancer
2) Medical management of cases (outpatient, inpatient and Intensive
Care)
3) Referral of difficult cases to higher health care facilities
4) Health promotion for behaviour change and counselling
5) Rehabilitation and physiotherapy services

Prevention and health promotion including counselling
Early diagnosis through clinical and laboratory investigations
Management of common CVD, diabetes and stroke cases
Referral of difficult cases to District Hospital/higher health care
facility

In the private sector there are a range of health facilities that provide care for diabetes,
hypertension and other common chronic diseases. Outpatient clinics, small inpatient
facilities (up to 30 beds), secondary level hospitals and tertiary care facilities provide
care for chronic diseases. A recent development has been the speciality diabetes or
cardiovascular disease clinics provide disease specific primary medical care.
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1.3.4 Challenges to healthcare in India
Health care for a diverse country of 1.3 billion people is indeed challenging. Postindependence from the British regimen there is a lot of progress the country has made
and continues to make, however, there is still much ground to be covered. Infrastructure
and health workforce are continual challenges the Indian health system faces, as in
other LMICs. There has been concerted efforts since 2005, under the NRHM to increase
health infrastructure at all levels of health care. At the national level, there has been an
increase in the number of SCs, PHCs, taluk and district hospitals. For example, nationally,
an additional 1,682 PHCs (as of 2019) have been added since 2005.72 Similarly, though
trained health care workers have steadily increased there still exist shortages in trained
and skilled manpower to cater to the population. The doctor population ratio in India
is 1:1,456 compared to the WHO recommendation of 1:1,000. These challenges are of
course not uniform throughout the country. There is a rural and urban divide regarding
availability and access to health care that favours the urban. The urban to rural doctor
density ratio is reported to be 3.8:1.73 Consequently, rural, and poor population seek
care from quacks (unqualified practitioners of allopathic medicine) or faith healers.
Despite progress in improving access to health care, inequalities by socioeconomic
status, geography and gender continue to persist. Balarajan et al. show inequalities to
exist in both preventive and curative health services along.74 Responding to the needs
of the most disadvantaged is a challenge for health care in India.
The biggest challenge, however, is the consistently low government financing that
remains less than 2% of the Gross Domestic Product (GDP) for the last so many decades.
More than 70% of expenditure for health is out of pocket payments by individual households at the point of care, according to the national economic survey of 2019–20.75 Out
of pocket expenditure (OOPE) in India is one of the highest in the world. Even though
there is evidence that increasing government spending on health will substantially
reduce OOPE, the governments have been slow to increase spending.
There are of course many reasons for the relative inattention to health care in India
beyond the availability of resources, that have historic and cultural roots. Amartya Sen
offers three important insights in his foreword to a book that highlights corruption as
a prevalent challenge to health care in India.76 Firstly, the neglect of primary healthcare compared with health interventions needed at later stages. The second being a
hasty and premature reliance on private healthcare and the third he notes is the lack
of informed public discussion on healthcare, which is central to policy making and
peculiarly deficient in India.
As stated earlier, India is a nation with many countries within it. The local specific context
of each state in India is different and therefore, so also is health, health care seeking
and delivery of health care. Highlighting that perception of illness itself is varied across
India, Amartya Sen says that people in states that provide more education and better
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medical and health facilities are in a better position to diagnose and perceive their
own particular illnesses than are the people in less advantaged states, where there
is less awareness of treatable condition.77 The social context of levels of education,
availability of health facilities, and public information on illness and remedy needs to
be considered when trying to understand health problems in India. Therefore, in this
next section I will present a brief overview of the context and health system delivery
structures in Kolar district of Karnataka.
1.3.5 The local health system and cultural context – Kolar district of Karnataka
Kolar district is in the southern region of the State of Karnataka and is the easternmost
district of the State. It belongs to a semi-arid drought prone region extending over
an area of 8,225 km². The district shares borders with 2 other southern states of India,
Andhra Pradesh and Tamil Nadu and is linguistically diverse, the local language of all
three states (Kannada, Telugu, and Tamil) is spoken in Kolar. Kolar town is the district
headquarters. It is located at about 70 Km from Bengaluru, the capital city of Karnataka
and 32 km from the famous Kolar Gold mines (Figure 1.3). The total population of Kolar
is 1,536,401 people (2011 census) and 31.25 percent live in urban regions of district.
Most persons in Kolar are literate and literacy rate is 84% for both men and women. The
local economy is dependent on dairy farming, silk production, sericulture, horticulture,
floriculture, mangoes and tamarind cultivation. The largest agricultural produce trading
market of South India is located in Kolar.

Figure 1.3: Kolar district in Karnataka State of India.
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Table 1.2: Strengths and weaknesses of the public health system in Kolar district (2016)
Health system
building blocks

Strengths

Weaknesses

• Infrastructure is as per the norm of 1
PHC for 30,000 populations
• No. of hospital beds in public sector
are also close to the 1 per 1,000 norm.
• The sub center is available within 3
Km for 75% of the population and a
PHC within 10Km for 80%.
• Building and equipment were
adequate for the level of health care.
• The District hospital in particular has
been recently renovated and was
clean, well maintained with a neonatal
ICU and dialysis unit that were well
functioning.

• Utilization of services for maternal
care was only 60% of all estimated
deliveries Reported immunization
coverage was 70%.
• Only 17% of diagnosed
hypertensives were started on
treatment.

Health
Workforce

• ASHA / grass root Health worker
density: 7.2/ 10,000 persons.
• A district training center for ASHA is
located in Kolar town.

• Shortage especially notable is the
medical officers, specialists, nurses
among other staff.
• The health workers are fewer than
the requirement and ASHA workers
are also fewer than the 1 per 1,000
norm.
• The NCD program has provision for
6 medical officers but all of these
remain vacant.

Health
information
system

• Health management and information
system (HMIS) is online and can track
maternal and child health.

• The flow although into an HMIS is
not timely enough for informed
decision making.
• Indicators for NCD program have an
emphasis on screening and not on
care for persons diagnosed.

Essential
medicines

• Policies on drug procurement,
essential drugs and other procedures
are well documented for the state
level.

• Essential drugs not all indented and
stocked even at the district hospital
• Drugs for Diabetes and hypertension
at the primary health care had only 1
drug each available

Health
financing

• Strategic planning and vision
documents for the state and district
available.

• Paucity of updated information in
the public domain .
• Out of pocket expenditure is high
and the reach of the schemes
available for insurance through the
government sector less than 50%.

Health
infrastructure
Access
Utilization

1

There are 5 sub district administrative units based on population called taluks in the
district of Kolar, namely, Bangarpet, Kolar, Malur, Mulbagal and Srinivaspur. Public
funded primary health care infrastructure includes 61 primary health centres and 265
sub centres in the district. Most primary health centers (81.3%) in Kolar are functional
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for 24 hours, all days of the week and 80% are within 10 km of the farthest village. The
district has a private medical college and a multispecialty tertiary care Hospital with
875 beds. Other private sector health facilities include 175 clinics, 37 nursing homes,
11 day care centres, 62 Ayurveda centres and 8 registered laboratories in Kolar district
with a total of 982 beds (as of 2016, Govt records).
The challenges in health care delivery are highlighted below in a strengths and
weakness analysis for Kolar district Health system. The description presented here was
collated from publicly available data and documents and uses the WHO building blocks
framework for structure (Table 1.2).
Kolar district was selected as it was reasonably representative of the average situation
among Karnataka districts with respect to health care delivery at primary health care
level.78 This is based on annual assessments of equipment and medicine availability at
rural PHCs reported as a composite score. Kolar district has scores that are close to the
average of other districts in Karnataka. The prevalence of hypertension and diabetes
are also comparable to the average prevalence in rural Karnataka. Studies show a prevalence of 10% and 20% for diagnosed diabetes and hypertension respectively, similar
to other rural districts in Karnataka.79 Also, Kolar was one of five districts in Karnataka
that implemented the national program for NCD control when it was begun as a pilot
project in 2009. I also chose to work in Kolar district as it is a district adjoining Bangalore
where my parent institute (Institute of Public Health) is located and at the time of the
research I was living here.

1.4 Methodology and study design
We chose implementation research as the methodological approach for this research as
it was most appropriate to answer the question of how care for NCDs could be improved
at the primary care level in rural India. We divided the research into two phases, the
findings of the first phase developed the research in the second phase (see Figure 1.4).
In the first phase, we critically analysed the current delivery of services for diabetes and
hypertension. A mixed methods design was used to study in depth services for diabetes
and hypertension at six public and private primary care facilities in Kolar district. The
gaps identified were then used to, co-design with practitioners, interventions to improve
the delivery of services. The second phase of the study used a quality improvement
research design to implement the interventions at three PHCs selected purposively.
The interventions were evaluated using a theory of change-based evaluation.
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Figure 1.4: Study design schematic.

1

Broadly speaking, the term implementation research describes the scientific study of
the processes used in the implementation of initiatives as well as the contextual factors
that affect these processes.80 Implementation of quality improvement interventions,
which can be defined as purposeful efforts to secure positive change, are a focus of
inquiry within health services.81 The study was situated within this domain of inquiry
and focused not just on evaluating the effectiveness of the intervention to improve
quality of care for diabetes and hypertension at the PHC, but also in understanding
how this was actually achieved. The study was conducted over 4 years, October 2016
to October 2017 for phase 1 and Januray 2018 to December 2018 for phase 2.
1.4.1 Interventions
The proposed interventions were a redesign of the workflow, for patients with diabetes
and hypertension, developed from a process of streamlining the existing workflow;
identification of tasks to be completed in the care of these patients; allocation and
distribution of tasks among the staff at the PHC; recording of patient information
at the health facility; and building the capacity of the staff to enable the redesigned
workflow (see Figure 1.5).

Rationalize
workflow

Task
distribution

Clinical
Records

Capacity
building

Figure 1.5: Intervention package.
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1.4.2 Rationale for the methods and study design
The study was conceptualised to answer the research questions mentioned above.
The aim is to understand the gaps in care for people with chronic conditions in India
and use the insights to to improve and strengthen care for diabetes and hypertension
in publicly funded primary care. I also aimed to understand the reasons why care did
or did not improve as a result of the interventions. Phase 1 was therefore required to
identify gaps in service delivery.
Implementation research begins with a clear identification of a problem that is identified
either by practitioners themselves or is generated from observations of a researcher.82
The use of mixed methods for the situational analysis was consistent with a system
thinking approach. We wanted to understand in depth delivery processes and include
perceptions of all stakeholders. Providers, both government and private, patients,
district health planners and program managers were included in the sample for data
collection in the first phase. Inspired by participatory methods and the understanding that ‘knowledge users’ were not distinct from ‘knowledge generators’ I chose to co
design with implementers at primary care the interventions to improve care processes.
Evaluation of the process and not just the outcomes, using multiple methods was also
inspired by a system thinking approach. I wanted to not only know the effect but also
why and how they were or were not effective.
An implementation research design gave us the space to implement the interventions
in an iterative manner, building on and refining the intervention package during the
intervention. This is paramount in a real-world setting. A before and after controlled
design was deemed not appropriate due to the lack of control of the researcher over
the intervention and the larger sample size that would be required.
1.4.3 Setting
The interventions were implemented at three publicly funded primary care facilities.
While the situational analysis was comprehensive and included both public and private
health facilities, I chose to intervene in the public health facilities (PHC), to ensure
the findings had relevance for the policy environment regarding the role of primary
care facilities in chronic care. We selected three PHCs purposively from 60 PHCs in the
district. This was done with due attention to stakeholder inputs and willingness of the
teams to participate. The three PHCs were from three of the five taluks in Kolar district,
Mulbagal, Kolar and Bangarpet (see Figure 1.6).
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Figure 1.6: Taluks in Kolar district of Karnataka state.

1.5 Ethical considerations
Ethics approval for the study was obtained by ethics committees at Institute of tropical
medicine, Antwerp, University of Antwerp and the Institute of Public Health for both
the phases of the study.
Primary care facilities in rural India predominantly cater to the poor, to women and to
the elderly in these areas. All three groups are marginalised in our societies and the worst
off among these is perhaps when the three intersect in one persons’ lived experience.
They generally have limited access, both geographic and financial, to other sources of
health care and thus access the care at government PHCs. Thus, the desire to improve
services at rural primary care centres was driven by a principle of equity. We took due
consent in all processes and remained mindful and reflexive of this throughout the
research. Co design of the interventions and the research team’s positionality as an
external stakeholder in the process of implementation were ethically challenging. As a
researcher, with ‘no control’ on the implementation process we needed to ensure that
the interventions and the implementation were true to what the stakeholders wanted
to implement. This required a great deal of reflexivity on the part of the research team.
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1.6 Outline of the thesis
After this introduction to the research question, the theoretical background, and the
methods for this research, the next four chapters present parts of the research findings.
These four chapters are based on published papers and are presented in international
peer‑reviewed journals and so tailored in content and length to the specific audiences
and requirements of those journals. These chapters can be read alone and as such,
some overlap may exist between them.
The first paper in chapter 2 presents the findings of the situational analysis of health
care delivery in public and private sectors in Kolar district. In this chapter, we aimed to
understand perspectives of different stakeholders in the care of chronic conditions. We
critically analysed the delivery of care using the chronic care model by Wagner et al. as
a starting point. We gained insights into patient journeys through the health system
in their quest for care for a chronic condition and understood provider perspectives
in the choices made for care processes, management and treatment of diabetes or
hypertension. Chapter 2 tackles, the practical challenge of applying the CCM (chronic
care model) that was created for a context different to the Indian setting. This led us
to the conduct of a best fit synthesis to ‘fit’ the CCM to the LMIC context using primary
research reports from other LMICs with similar context. We present an adaptation of
the CCM, contextual to LMICs and identify additional elements that were earlier not
included in the CCM as they were not relevant to a high- income country context but
are significant for LMICs, such as resource availability.
The next two chapters describe the design, implementation and results of interventions that aimed to redesign primary care processes and improve the quality of care
with a person-centred focus. And finally, chapter 6 provides a synopsis, a discussion
on implications of findings, and concluding remarks that capture some of my personal
journey (see Figure 1.7 for arrangement of chapters and flow).

Figure 1.7: Chapter arrangement.
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Abstract

Background: Chronic diseases have emerged as the leading cause of death
globally, and 20% of Indians are estimated to suffer from a chronic condition.
Care for chronic diseases poses a major public health challenge, especially
when health care delivery has been geared, traditionally, towards acute care. In
this study, we aimed to better understand how primary care for diabetes and
hypertension is currently organised in first line health facilities in rural India and
propose evidence-based ways forward for strengthening local health systems
to address chronic problems.
Methods: We used qualitative and quantitative methods to gain insight into
how care is organised and how patients and providers manage within this
delivery system. We conducted in-depth interviews with the medical doctors
working in three private clinics and in three public primary health centres. We
also interviewed 24 patients with chronic diseases receiving care in the two subsectors. Non-participant observations and facility assessments were performed
to triangulate the findings from the interviews.
Results: The current delivery system has many problems impeding the delivery
of quality care for chronic conditions. In both the public and private facilities
studied, the care processes are very doctor-centred, with little room for other
health centre staff. Doctors face very high workloads, especially in the public
sector, jeopardising proper communication with patients and adequate counselling. In addition, the health information system is fragmented and provides little
or no support for patient follow up and self-management. The patient is largely
left on their own in trying to make sense of their condition and in finding their
way in a complex and scattered health care landscape.
Conclusions: The design and organisation of care for persons with chronic
diseases in India needs to be rethought. More space and responsibility should
be given to the primary care level, and relatively less to the more specialised
hospital level. Furthermore, doctors should consider delegating some of their
tasks to other staff in the first-line health facility to significantly reduce their
workload and increase time available for communication. The health information system needs to be adapted to better ensure continuity of care and support
self-management by patients.
Keywords: Primary care, Diabetes, Hypertension, LMIC, Organisation, Care, Health
services, Chronic care, Challenges
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Background
Chronic diseases and conditions, such as heart disease, diabetes, stroke, and cancer, have
emerged as the most common and costly of all health problems worldwide.1 Similar to
other low- and middle-income countries experiencing an epidemiological transition,2
India has witnessed an escalation of chronic diseases in recent years.3 An estimated 20%
of Indians suffer from a chronic condition,4 and in 2017 there were 72 million persons
living with diabetes in India,5 and an estimated 200 million with hypertension.6
Care for chronic diseases poses a real challenge for the health care delivery system,
especially in low- and middle-income countries like India,7–9 as the requirements of
chronic care differ from acute episodic care, which health systems are traditionally
geared towards.10 Chronic diseases have various definitions, conveying that these are
conditions of long duration, often with a long latency period and protracted clinical
course, of multi-factorial aetiology with no definite cure, and characterised by gradual
changes over time.11 These characteristics necessitate a sustained engagement of the
health system with an individual, over the lifespan, continuity, and coordination of
care across health care levels and health specialities, and recognition of the person at
the centre of the care process.10 Primary health care has been envisaged as the level
of care at which all the demands of chronic care can be meaningfully met12 to prevent
and control disease in an equitable manner.13
The Chronic Care Model (CCM) was developed in the 1990s from a robust review of the
literature as a framework for the organisation of services for chronic conditions at the
primary care level.14 This model is based on the premise that good clinical outcomes
result from productive and meaningful interactions between patients and their health
care team. To achieve productive interactions, the health care system needs to have four
developed areas at the level of the health facility: self-management support, delivery
system design, decision support, and clinical information systems along with links in
the community. The concept of self-management15 calls for greater involvement and
participation of patients and their families in caring for the condition. A person-centred
approach with a focus on communication and relationships was also identified in the
Institute of Medicine’s landmark report on the quality chasm in health care, as being
essential to good quality of care.16
In India, health care at the primary level is the backbone of health service delivery, which
is structured across a three-tiered system (primary, secondary, and tertiary services). India
has a mixed health care system with public and private sectors that are governed at the
state level, based on a federal structure, and the centre 17 through programs and policies.
The private sector has increased rapidly over the last few decades; currently, more than
70% of health care is in the private sector.18 Poor regulation of the private sector by the
government and poor delivery of services through government structures have contrib-
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uted to a weak and fragmented health system.19, 20 In this context, care for diabetes and
hypertension remains suboptimal21 with many systemic barriers, such as poor access to
medicine and lack of workforce to deliver services at the primary care level.22
A recent assessment of resource availability at primary care centres in rural India,
concluded that there was a lack of preparedness to deliver comprehensive care for
diabetes at this level of health care delivery.23 However, there is a gap in the literature
regarding how patients and providers cope with these systemic issues in daily practice and
how they specifically impact the care of chronic conditions, especially in the private sector.
Here, we sought to understand the organisation of care for diabetes and hypertension at the primary health care level in both the private and public sectors in a rural
district of India. We use the CCM to make sense of provider and patient experiences,
perspectives, and expectations as they cope with diabetes or hypertension in the
current delivery system.

Methods
We aimed to identify and recommend solutions for better care of persons with a chronic
condition by determining how care for diabetes and hypertension is organised in
public and private sector structures of primary health care in a rural district, as well as
the challenges faced by patients and providers and how they cope within the current
organisation of the delivery system.
Study design
We used both qualitative and quantitative methods to understand the process of care
from both the patient’s and provider’s perspective. The qualitative methods comprised
in-depth interviews and non-participant observations to understand practices and
ways of coping within this delivery system. The quantitative methods comprised a
health facility assessment (checklist) to triangulate the findings obtained with the
qualitative methods.
Study setting and context
The study was conducted in Kolar, a rural district in the southern state of Karnataka,
India. The district has a total population of 1,536,401 according to the 2011 census.24
In this district, health care services for diabetes and hypertension are delivered in
both private and public health sectors. In the public sector, the services are governed
by the Department of Health for Karnataka state25 and delivered at District Hospital,
Community Health Centres (CHCs), Primary Health Centre (PHCs), and Sub-Centres
(SCs). The SCs and PHCs are the primary level of the health care infrastructure. The PHC
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is the first level of care with a medical doctor, and each usually covers a population of
30,000. Kolar district has 60 PHCs across its five taluks (sub-district division). There is
one community health worker (ASHA) for every 1,000 people, who is largely involved
in maternal and child health service delivery. The CHCs, one for every 80,000 people,
is the first referral unit equipped with 30 beds and an operating theatre with multiple
speciality services. The district hospitals are larger with more specialities and facilities
and range from 100 to 500 beds. In Kolar, there are more than 250 private health facilities
of varying infrastructure and specialities, including practitioners of the Indian Systems
of Medicine, outnumbering the public health facilities by many folds.
The government of India launched a specific programme for the control of diabetes,
cancer, and stroke in 2009, the NPCDCS (national program for control of diabetes,
cancers, and stroke). The programme is largely vertically structured, managed by state
governments, but guided by national programme policies. The programme has created
NCD (non- communicable disease) cells at CHCs and district hospitals to provide clinical
care for diabetes and hypertension.26 The role of NCD care at the PHC level (see Table
2.1) is minimal. According to the programme, persons diagnosed with diabetes or
hypertension should be referred to the NCD cell for confirmation, probably due to the
lack of laboratory facility, as venous blood glucose estimation at the PHC is required to
diagnose diabetes. The NPCDCS has been implemented in 100 of the 700 districts all
over the country during the pilot phase and is now being expanded to other districts.
Kolar is one of the pilot districts of the programme, in operation since 2009.
Study participants and sampling
We conducted in-depth interviews of patients with diabetes, hypertension, or both.
These patients were stratified according to their health-seeking behaviour as those
seeking care from PHCs or a private health facility, and those not seeking care from a
public or private health facility in the last 6 months, defined as “not in regular care” for
the purpose of this study.
Those seeking care from PHCs, or a private health facility were contacted at the health
facility and sampled consecutively on the day the investigator was at the health facility.
The patients willing to participate in the study were introduced to the investigator by
the treating physician. Four patients at these health facilities (3 at public facilities and
1 at the private facility) did not want to be interviewed, citing a lack of time.
The patients not in regular care were identified from a survey of patients diagnosed with
diabetes or hypertension. These patients had been identified by the NPCDCS during
routine programme activities. This list of patients was obtained from the government
district health office and 100 were systematically stratified, by taluks, and selected for
the survey. Each person was asked where they had sought care for diabetes or hypertension in the last 6 months. Ten (10%) reported that they had not sought care at any
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health facility in the last 6 months (not in care), 44% reported seeking care at a private
facility, and 46% at a public facility. We interviewed respondents in each category, 24
attending a private health facility, 12 attending a public health facility, and 6 not in care.
In each category, we recruited participants consecutively until the responses were very
similar (i.e., data saturation was achieved).
We also conducted in-depth interviews with doctors at three PHCs and three private
health facilities. The PHCs were randomly selected from a list of eligible PHCs in Kolar,
defined as PHCs in the district that delivered services for people with diabetes and
hypertension, with a medical doctor and basic infrastructure. We could not obtain a list
of private health facilities that indicated whether the facility provided care for diabetes
and hypertension. Therefore, we sampled the facilities based on the responses to the
survey, choosing the three most popularly reported private health facilities.
Table 2.1: Package of services available under NPCDCS at various levels of health care26
Level of health
care in the system

Staff that should be available at this
level of health care according to
guidelines

Package of services under NPCDCS

Sub-Centre

One auxiliary nurse midwife (ANM)
One male health worker40

1) Health promotion
2) ‘Opportunistic’ screening for
diabetes and hypertension
3) Referral of suspected cases to CHC

Primary Health
Centre (PHC)

One medical officer, three nurses,
midwife, health worker, pharmacist,
lab technician25

1) Health promotion
2) ‘Opportunistic’ screening for
diabetes and hypertension
3) Clinical diagnosis and treatment of
simple cases of hypertension and
diabetes
4) Referral of cases with suspected
diabetes or hypertension for
confirmation to CHC

Community
Health Centre
(CHC)

Medical superintendent, five
speciality doctors, one duty officer,
10 staff nurses, one pharmacist
One medical officer, one nurse, one
counsellor41

1) Prevention and health promotion
2) Early diagnosis
3) Management of common CVDs,
diabetes, and stroke
4) Referral of difficult cases to District
Hospital

District Hospital

18 speciality doctors, 11 medical
officers, 45 staff nurses, 6 lab
technicians, 4 pharmacists
One general physician, two nurses,
one technician, one physiotherapist,
one counsellor, and one data entry
operator42

1) Early diagnosis of diabetes, CVDs,
and cancer
2) Medical management of cases
(outpatient, inpatient, and intensive
care)
3) Referral of difficult cases to higher
health care facility
4) Health promotion
5) Rehabilitation and physiotherapy
services
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Data collection
We conducted semi-structured in-depth interviews with 24 patients and 6 providers at
the sampled health facilities from Oct 2016 to Feb 2017. All patients selected from the
health facility preferred to be interviewed in a private location at the health facility. In
10 of the 24 interviews, a family member accompanying the patient was present during
the interview. Persons not in care were interviewed at their homes, and four of the six
interviews had a family member present. The interview guides were developed using
the CCM as a framework and pre-tested (Additional file 1). The guides were refined
throughout the data collection period in an iterative manner based on interpretation
and analysis as data were collected. The interviews were conducted in either the local
language (Kannada and Hindi) or English based on the convenience of the respondent
by the first author and a public health researcher, both trained in qualitative research
methods. Each interview lasted 30 min on average. The interviews conducted in
Kannada were translated into English and transcribed verbatim by a professional.
Interviews conducted in Hindi and English were also transcribed verbatim by the
first author. In addition, the primary author conducted non-participant observations
focusing on processes of care at each facility in the consulting rooms, waiting areas,
pharmacy, and laboratory during the outpatient consulting hours (6 h in private facilities and 4 h in public facilities) using a semi-structured guide (Additional file 2). The
observations involved detailed notetaking of structures, persons, and interactions
between health staff and patients that lasted for an average of 1 h in each area. We also
conducted assessments for each health facility and assessed health personnel, supplies,
and equipment using a pre-tested structured data collection tool (Additional file 3)
based on the Indian guidelines for PHCs and the World Health Organisation essential
package of services for NCDs.25, 27 The observations and health facility assessments
were conducted before the interviews, providing us with the opportunity to clarify or
probe specific observations. The quantitative data were used to triangulate the data
collected in the interviews.
Data analysis
The transcripts of the interviews were analysed thematically in Nvivo qualitative data
analysis software (QSR International Pty Ltd., version 11, 2015). The participants’ personal
details were removed, and audio files anonymised to maintain confidentiality. The data
were initially coded into pre-specified codes based on the elements of the CCM: delivery
design, information systems, decision support, self-management support, community
links, and organisation of care. New codes were created to describe the data that did
not fit these pre-specified codes, such as communication during the care process and
resource availability.
Coding was done by the primary author and memos were shared and discussed with the
team to refine the codes. Dominant themes in the coded data were identified through
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analysis of text, repetitive reading, and comparison with literature. These were tested
and refined through an iterative process with other members of the team (Additional
file 4). Patient and provider interviews were included in the same dataset for coding. The
emerging themes were then tested across the different sources of interviews (patient,
doctors, and other health staff ) for consistency.
The facility assessments and non-participant observations were used to triangulate
the findings from the interviews to enhance internal validity. Descriptions of the nonparticipant observations were uploaded to a Nvivo database and were thematically
analysed to look for inconsistencies or contradictions with the themes of the interviews.
Facility checklists were used for verification of the themes, such as, the theme of availability of resources could be directly verified by availability of resources recorded in the
checklist at the time of the interviews. There were no inconsistencies found in the three
sources of data. The major themes identified were doctor-centred care processes that
impacted communication, fragmented care processes impacted by a reality of scarce
resources, decision making for care that was not evidence based nor patient-centred,
broken information systems that was a challenge to continuity of care and the work
done by patients in “self-management” and managing care processes.
The doctors at the three private health facilities had been practising in the area for more
than 30 years and were >50 years of age. They also had medical degrees up to Master’s
in General Medicine. Two of the three private providers received additional training
in diabetes management and had certification displayed in their consulting rooms.
The doctors at the PHCs were younger (<35 years of age) and had been practising for
3 to 7 years. They were trained in modern medicine up to a graduate level (Table 2.2).

Table 2.2: Characteristics of doctors in charge at health facilities
No.

Type of health
facility

Sex of
doctor

Age (years)
of doctor

1

Private Clinic 1

Male

50–60

Medical doctor with post-graduate
in general medicine

20–30

2

Private Clinic 2

Male

50–60

Medical doctor with post-graduate
in general medicine

20–30

3

Private Clinic 3

Male

60–70

Medical doctor with post-graduate
in general medicine

20–30

4

PHC 1

Female

20–30

Medical doctor

1–10

5

PHC 2

Female

20–30

Medical doctor

1–10

6

PHC 3

Male

20–30

Medical doctor

1–10

Medical qualifications

Years in
practice
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The three private health facilities were out-patient clinics, and one had an in-patient
facility with 15 beds (Private clinic 1). All three facilities had pharmacies within the
same location, and two of the three facilities also had laboratory services. The three
PHCs were similar with respect to infrastructure and the services they provided. All of
the facilities had basic equipment and essential medications (Additional file 5) at the
time of assessment. The majority of the 18 patients interviewed at the health facilities
were female (61%) and most of them had diabetes (Table 2.3).
Table 2.3: Characteristics of patients recruited for in-depth interviews
Type of facility

Age range (years)

Gender

Time elapsed since
diagnosis

Condition

Private (n=6)

42–69

43% F

6 months – 15 years

71% DM, 29% HTN + DM

Public (n=12)

36–73

88% F

9 months – 25 years

55% HTN, 45% DM

Not in care (n=6)

42–60

66% F

2–6 years

83% DM, 17% HTN

Results
We present the findings within each theme from both the patients’ and providers’
perspectives to enable a comprehensive understanding of the processes involved in
seeking and delivering care. We present the findings for the three private clinics first,
and then for the three public health facilities.
Doctor-centred care process impacting communication
At both public and private health facilities, patients start their journey through the
health facility by meeting the doctor. The number of consultations were limited, by use
of tokens, at private health facilities, usually up to 50 during 6 h of OPD compared to an
average of 75 patients (up to 150) in 4 hours at public health facilities. All the interactions that follow at the laboratory or pharmacy were centred around and informed by
the interaction with the doctor.
“We will first go to the doctor, he will give the prescription for the tests, then we will come to
the nurse and get the blood test done for sugar levels, and get the BP check-up done, if they
say it is normal, we will go back to doctor and take the tablets which are in stock and come
back”. (Patient 1 at private health facility)

This may be due, at least in part, to the expectation patients have of being seen and
advised primarily by doctors, but also because of the prominent hierarchy that exists
between doctors and other health professionals, with the former at the apex. There
was a lack of specified and planned interactions with other members of the team, such
as the nurse or lab technician.
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“Sometimes staff nurse will be there counselling and she may be involved, suppose…. they
are having severe hypertension or hypertension at present or diabetes at present I will send
them to the sister just to counsel them, if I am free, I will be talking to the patient if I am not
free or a little busy, I will ask the sister and I will say please explain this patient what about
his diet and role of the diet or exercise and all”. (Provider 6 at Private facility)

This placed the burden of examining, screening for risk factors or complications, treating,
sharing information of lifestyle modification, and ensuring follow-up entirely on the
doctor. Within the few minutes the doctor spends with the patients, it was not always
possible to complete many of these tasks, such as screening for risk factors, complications, and support for lifestyle modifications. Patients especially in the public health
facilities were dissatisfied with the time the doctor spent.
“They are not interested to hear they don’t listen, the doctor doesn’t have time...if we have much
to say they say come to my hospital (doctors private practice)” (Patient 5 at public facility)

Notably, at both public and private facilities, the process of care was not any different
for persons with chronic conditions, such as diabetes or hypertension, than persons
with acute conditions.
Fragmented care processes impacted by a reality of scarce resources
In all three private facilities, a pharmacy was available at the same location, however,
a laboratory was present in only 2 of the 3 facilities. Mostly, patients were able to have
their blood tested and procure medicines in the same facility but when then this was
not the case, patients found this quite challenging. Especially, as it involved finding a
suitable laboratory and an additional visit to the laboratory or pharmacy.
“There is no lab here, that is the problem, we have to go 7 km away, we have to go in the
morning and give the sample and again after breakfast we have to go after 2 hours, and
by the time we get the report, it will be half a day, and again the next day to show that to
doctor we have to spend half day, so by this we will be wasting our 2 days.” (Patient 16 at
private health facility)

In the public facilities, laboratory and pharmacy were available at the same location,
but these services were often unavailable due to a lack of supplies and medicines.
“I will go to [the town of] Mulbagal to get the medicines as they are not available, and it is 10
km away from my place.” (Patient 11 at public health facility)
“Not only in our PHC, but like other PHCs, also District Hospital and Taluka Hospital, [the
medicine] was not there…for more than 6 months.” (Provider 5 at Public facility)
“the fasting and the one after food (blood tests) are not being done here so they go for SNR
govt hospital (District hospital) and there it will be done…. they do there and they will get
opinion from the physician….. what to be done what not to be done and we continue it here.”
(Provider 3 at public facility)
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PHC doctors perceived their role reduced to merely pursuing the treatment process
started by the physician at the NCD cell. This is in line with the limited role and package
of services attributed by the NPCDCS to the primary care level.
Decision-making for care – not evidence-based nor patient-centered
At the private health facilities, doctors made treatment decisions based only on blood
glucose levels. Another, important consideration was the patient’s economic ability
to afford medication. The decision to screen for complications and perform further
investigations was also determined by their ability pay for it.
“I do a rough socio-economic assessment and prescribe what I think they can afford.” (Provider
6 at a private facility)
“So, in the initial assessment we do all the parameters. If they can’t afford [more], only blood
sugar will be done, but if they can afford [it], all the parameters will be done.” (Provider 2 at
private facility)

Doctors feel that patients should not be involved in decision-making on their treatment
and feel that they do not have the knowledge to meaningfully participate.
“This must never be done [asking patients about preferences], you have to tell the patient
and not allow them to tell you what to give or not. Not in a bad way that I am the doctor, and
you are the patient, not that attitude, but explaining nicely.” (Provider 6 at private facility)
“Awareness is a big challenge, they (patients) don’t understand and in diabetes they become
forgetful also and don’t remember the advice.” (Provider 1 at private facility)

Also, at the PHCs, doctors did not involve patients in treatment decision-making,
perhaps because of a lack of time. Most patients did not expect them to do so.
“Whatever he writes I just take and come back.” (Patient 6 at public facility; referring to the
prescription that the doctor gives at the end of consultation)

Doctors at private facilities found treatment guidelines and protocols difficult to apply.
Two of them said that, though they were aware of international guidelines, such as
those issued by the American Diabetes Association (ADA), they did not follow them
completely and thought they were not practical. This may be due to a lack of information
regarding risk factor status or complications, which is required in order to follow these
treatment algorithms but not recorded at any of the facilities. However, the doctors
seem to be guided by other social and contextual factors that, in their experience,
influence compliance and regular follow-up.
“I start with metformin like ADA says to start with, but if not controlled I don’t increase as
much as ADA says but add a gliptin [class of antidiabetic drug], and nowadays I prefer the
4GPPs [newer class of antidiabetic drugs].” (Provider 6 at private facility)

At the public health facilities, doctors also made treatment decisions based on the
blood glucose levels, usually random blood glucose using a point of care device. The
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doctor stocks medications that are on the essential drug list and has a choice of usually
only two (metformin and glibenclamide). None of the three doctors at the PHCs were
aware of any treatment guidelines provided by the NPCDCS28 that provide guidance
on medication choice and dosage.
“No written guidelines or algorithms are provided to us.” (Provider 4 at public facility)

Other than blood glucose levels, treatment decisions are guided by affordability in
private facilities and mainly by the availability of medicine in the public facilities.
However, neither public nor private facilities follow guidelines; they lack information
to help guide decisions, even if there is some awareness of guidelines and attempts
to use them by the private doctors.
Broken health information systems: A challenge to continuity of care
The private health facilities encourage the patient to retain a notebook containing the
medication and last blood pressure or glucose recordings. However, no recording of
patient details is maintained at any of the health facilities, placing the responsibility to
bring this information for continuity of care completely on the patient.
“I usually ask them to bring a notebook with them and record in this each time.” (Provider
1 at private facility)

The doctors do not have information available to identify high risk patients, schedule
follow-up visits, and ensure regular care, resulting in patients dropping out of care.
“They told [me] the sugar levels are normal and to take the same tablets, so I did not go.”
(Patient 17 – not in regular care but previously seeking care at a private health facility)

At public health facilities, the use of a notebook or a book given by the NPCDCS seems to
be common practice. Even though such a patient-retained medical record is a laudable
attempt at maintaining continuity, patients do not consistently use it. The patients
are unable to appreciate its role in maintaining continuity, and many feel that the last
prescription or empty blister pack was enough for this purpose because it was only
important for the doctor to know what medication was prescribed.
“The nurse and the doctor who gave me that book have changed so I don’t bring it anymore.”
(Patient 14 at public health facility)

Even though the PHCs must submit monthly reports to the NCD cell, only total numbers
screened and attendance at OPD are monitored. The lack of patient information results
in all patients being asked to come back after 1 month, leading to more visits than
may be necessary, which is both inconvenient for patients and increases patient load
at the PHC.
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The lack of recorded clinical information, the limited time for consultation, and the
reluctance to involve patients in management decisions impacts the ability to use
evidence-based guidelines and affects the quality of care provided.
Work done by patients in “self- management” and managing care processes
Patients accessing care at public or private health facilities actively try to cope within this
complex, fragmented health care delivery system. The CCM defines self-management
as tasks that include taking medication, being aware of complications and danger
signs, maintaining regular follow-up, and making sustained lifestyle changes. We found
that patients have to do much more than this in the Indian context, including finding
a health facility from which to seek care. Patients continuously try to make sense of
their health condition, attempting to understand when their glucose levels or blood
pressure is increased, why they got the condition, what food they need to eat, where
to get tested, where to buy medication, and when to go back for a visit.
“I will come to know, I will feel tired, and I will not get complete sleep.” (Patient 1 at a public
health facility, regarding revisiting the health facility)
“If I feel the BP has gone up, if I have a headache, I will increase to two tablets a day, one in
the morning and one in the night.” (Patient18 at public health facility)

Most patients make lifestyle changes and can sustain them, especially regarding their
diet. The information they have comes from many sources other than the health facility,
most commonly from others in the community.
“Yes, less salt… I don’t put salt in the dough for roti [bread], salad also less salt, some say it is
bland, but we have got used to it now.” (Patient 5 at private facility)
“We will be seeing people with diabetes in the society around us and know to some extent
how the diabetes patients should follow the diet.” (Patient 3 at private facility)

Most of the patients had been to more than one provider, some up to five since their
condition was diagnosed. The health facilities they visited were a mix of public and
private health facilities in Kolar and Bengaluru, the capital city of the state. When asked
how they decide where to continue treatment, most expressed that the doctor speaking
to them respectfully was an important consideration. Suggestions from family members
and distance from home were other factors affecting choice of doctor.
“They give good treatment and treat patients nicely, the treatment they give, we are getting
good results.” (Patient 6 at private facility)

In contrast, patients choose to attend a public health facility mainly because services,
including medications, are available free of cost and they are close to where they live.
However, if they had resources, they would prefer to seek care at private facilities
because they perceive them to be better than public facilities.
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Patients commonly expressed how common the disease was and how, if they continue
to take their medicine, they would be “normal”. They seem to use sharing a condition
with a large number of people as a mechanism to cope and make sense of living with
a chronic condition.
“I said to myself that this disease [diabetes] has become very common in India, we should
take treatment properly to be fine.” (Patient 2 at private health facility)
“We have to bring down our disease, it is in our hands.” (Patient 7 at a private health facility)

The fragmented delivery of services and the broken information system compel patients
to do much more than just manage their disease, as it obviously has an impact on the
entire process of care.

Discussion
This study contributes to a better understanding of the processes of care for diabetes
and hypertension in both public and private health facilities in a district of rural India.
The results provide insights into how constraints within the health care delivery system
impacts chronic care and how patients and providers cope with these constraints. We
identified several challenges in the current organization of services that impede the
delivery of care responsive to the needs of chronic conditions, such as doctor-centered
care processes that impede adequate counselling and result in poor communication,
lack of decision support to enable evidence-based treatment decisions, a broken information system that does not facilitate follow-up and revisits, a fragmented delivery of
services that requires multiple visits, and poor support for self-management that goes
beyond just managing the disease condition.
Though the organization of the care process was similar in both public and private
health facilities, we found that both settings have their own unique challenges. While
there is a flexibility in private clinics to limit the number of patients seen in one day
and, thus, relatively more time to spend with patients compared to public clinics, it is
still not adequate to consistently complete all of the tasks required for patient care. In
both public and private health facilities, the current organization of care processes is
centered around the interaction with the doctor. This places the burden to complete
most tasks in patient care, including providing information regarding lifestyle modification, on doctors. Task sharing is a solution that has been tested29, 30 to overcome this
constraint but is seldom seen in practise, perhaps due to hierarchies among health professionals, among other reasons.31 This hierarchy is also reflected in the doctor-patient
interaction, where we found that patients being involved in treatment decisions was
not acceptable to doctors and not expected by patients. Patient-centred care, defined
as “providing care that is respectful of and responsive to individual patient preferences,
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needs, and values and ensuring that patient values guide all clinical decisions”,32, 33 is
poorly understood and practised in India.
Due to the prolonged nature of chronic conditions, it may be more important that patients
and their families actively participate in the care of chronic conditions, referred to in the
literature as self-care or self-management, and there are activities or tasks the patient
should do to maintain their health.16 These tasks include taking medication, being aware of
complications and danger signs, maintaining regular follow-up, making sustained lifestyle
changes, and managing emotional changes. However, we found that “self-management”
in the Indian context goes far beyond this description. Patients have to find a suitable
provider, plan their revisits, arrange transportation, and locate a laboratory and pharmacies that suit their location and finances in addition to the tasks mentioned above. The
fragmented services, such as laboratory testing or pharmacy services, require multiple
visits, travel across long distances, and considerable time at the health facility. Bhojani
et al. explored constraints urban patients face in seeking care for NCDs at the primary
care level in India and reported that this is a distressing challenge for most patients [34].
The difficulties navigating the Indian health system, especially for diagnosis, were also
described by Yellapa et al., as patients often have to consult multiple providers across
different health care levels, leading to frustration and delays in diagnosis.35
Most models of chronic care, including the CCM, have support of self-management skills
as an essential component of chronic care, but what this entails requires redefinition
to suit the Indian context. As Starfield stated,12 when people and not diseases are the
focus of our care, outcomes will be better and populations healthier. There is a paucity of
literature from India investigating the work that patients have to do in self-management
[36] and insufficient knowledge of how health providers can provide support.
Central to maintaining a sustained engagement are good information systems that
record information about a patient’s health, identifying risk and using this information
to inform treatment decisions and plan follow-up visits. In the absence of an information
system, care for patients with a chronic condition ends up being multiple unconnected
visits by a patient to the doctor, impacting care much more than in the case of an acute
condition. In our study, we found that the information system was broken in both the
public and private sectors, which was also reported by Bhojani et al. in their study on
challenges of care in urban India and Mendis et al. in their study of the gaps in service
delivery across several low- and middle-income countries.7, 22 The use of patient-retained
medical records seems a practical solution; however, without supplementing these
records with information at the health facility, the entire responsibility of maintaining
continuity of care is placed on the patients’ shoulders.
The lack of decision support to make evidence-based treatment decisions was a significant challenge for both the public and private sectors. In the public sector, there
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seems to be a greater need for strengthening capacity to follow the available guidelines,
whereas in the private sector, communicating uniform guidelines could encourage
their use to support decisions.
Another significant challenge in the delivery of services for diabetes and hypertension,
particularly in the public sector, was a lack of resources in terms of a steady supply of
medications, health personnel, and laboratory supplies. This is consistent with health
facility assessments conducted in PHCs in Madhya Pradesh.23 The NPCDCS envisions a
very nominal role for chronic care at the primary health care level.26 PHCs are expected
to carry out opportunistic screening and manage simple cases of diabetes or hypertension, referring most patients to the NCD cell created by the programme at Taluk Hospital.
However, PHCs are managing diabetes and hypertension and are capable of delivering
care, as observed in a recent study that evaluated the integration of care for NCDs at
PHCs and concluded that it was feasible to deliver NCD care at PHCs.37 Globally, and
specifically in other low- and middle-income countries, primary care has contributed to
better health outcomes,38 and its role in the NPCDCS programme could be expanded.
Many of the challenges we identified can be attributed to a weak delivery of primary
care with systemic impediments, such as poor information systems and lack of resources.
Therefore, even though we studied only one district in rural India, the lessons we learnt
may have implications for the organization of service delivery, for diabetes and hypertension patients in the whole of rural India. The use of a chronic care model to reorganize services may be useful to address some of these systemic barriers and guide future
action. It indeed, provides a reference framework that can be used to understand and
treat health problems.39 However, the CCM may need to be reconfigured to the realities
of a health system in a middle-income country like India. We found that each of the
CCM elements impacts and shapes the others, such as information systems impacting
decision support and self-management support. This would need to be accounted
for and these connections should be made more explicit in a model relevant to India.

Conclusions
There is a need to better organize service delivery and care for patients with chronic
conditions in rural India, especially within the framework of the national program.
The service delivery system needs to encourage better communication to enable care
centered around patients and their families, supporting them, and responding to their
needs. We recommend sharing tasks among health workers so that the care process
is less dependent on the doctor, thereby freeing doctors’ time to address complex
cases and to communicate with patients. Strengthening information systems will go
a long way in enabling the scheduling of visits that do not overburden the doctor and
are convenient for patients. It will also enhance evidence-based treatment decisions
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tailored to patient needs. The relevance and need to field test these changes in the
organization of health care delivery for chronic patients seems paramount.
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Abstract

Management of chronic conditions is a challenge for healthcare delivery systems
world over and especially for low/middle-income countries (LMIC). Redesigning
primary care to deliver quality care for chronic conditions is a need of the hour.
However, much of the literature is from the experience of high-income countries.
We conducted a synthesis of qualitative findings regarding care for chronic conditions at primary care facilities in LMICs. The themes identified were used to adapt
the existing chronic care model (CCM) for application in an LMIC using the ‘best
fit’ framework synthesis methodology. Primary qualitative research studies were
systematically searched and coded using themes of the CCM. The results that
could not be coded were thematically analyzed to generate themes to enrich the
model. Search strategy keywords were: primary health care, diabetes mellitus
type 2, hypertension, chronic disease, developing countries, low, middle-income
countries and LMIC country names as classified by the World Bank. The search
yielded 404 articles, 338 were excluded after reviewing abstracts. Further, 42
articles were excluded based on criteria. Twenty-four studies were included for
analysis. All themes of the CCM, identified a priori, were represented in primary
studies. Four additional themes for the model were identified: a focus on the
quality of communication between health professionals and patients, availability
of essential medicines, diagnostics and trained personnel at decentralized levels
of healthcare, and mechanisms for coordination between healthcare providers.
We recommend including these in the CCM to make it relevant for application
in an LMIC.
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Introduction
Globally, chronic non-communicable diseases (NCD), mainly cardiovascular diseases,
diabetes, chronic lung disease and cancers, have emerged as the leading causes of
death. They together accounted for 72.3% of deaths in 20161 and according to the WHO,
86% of premature deaths occurred in low/middle-in- come countries (LMIC) like India.2
The growing burden of chronic disease is a huge challenge for healthcare services world
over.3 Persons with chronic diseases require sustained engagement with the healthcare
delivery system over the course of their lives. They also need support for skills to manage
their disease condition more than would be required for an acute health condition.
Primary healthcare has been envisaged as the level of care closest to the patient from
where this can be facilitated.4 However, primary care, especially in LMICs, is traditionally geared to respond to acute healthcare needs and therefore, a redesign of primary
care that responds to the challenges of chronicity is a need of the hour.5 The chronic
care model (CCM) developed in the 1990s by Wagner et al.6 is a dominant framework
in literature, which is considered to be effective in guiding the design of services for
chronic conditions.7 It envisions meaningful, productive interactions between patients
and healthcare teams resulting in good outcomes. However, as Beaglehole et al. point
out, most studies on the organisation of services to deliver quality chronic care are from
high-income countries and frameworks such as the CCM may not be directly applicable
to LMICs.8 The unique challenges these countries face such as lack of medically qualified
staff and laboratory support for basic biochemistry among other constraints8 are usually
not considered in these models of care. Therefore, the application of such models of care
is limited if not adapted to the specific context and constraints of LMICs.9
In this study, we aimed to analyse the CCM for its relevance to LMICs and also sought
to adapt it for application in LMICs. The healthcare delivery systems in LMICs, though
different from each other, have some commonalities that enable learnings to be
shared and applied across these countries.10 The ‘best fit’ framework synthesis (BFFS)
is a relatively new method of synthesis that offers a means to test, reinforce and build
on an existing model, such as the CCM, which was developed for a potentially different
but relevant population.11 Synthesising results from multiple similar studies allows us
to develop generalisable conclusions that may not be possible from a single study.12
We use this novel method to synthesise the results from primary qualitative research
in LMICs regarding experiences of patients and providers in seeking and delivering
chronic care. This method is a pragmatic approach to answer policy and managerial
questions such as how we deliver good quality care for diabetes and hypertension at
the primary level of care in India.13, 14
We chose to focus on diabetes and hypertension in this review as the delivery of services
for these share commonalities in opposition to cancers and lung diseases, which are
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also chronic diseases, but with greater complexities. However, in theory, the adapted
model should be flexible enough to respond to most chronic diseases.

Methods
We used the BFFS methodology as it was well suited to the aim of the review. The
purpose of the synthesis was to build on an existing model for chronic care at the
primary care level, rendering it relevant to an LMIC. Framework synthesis is based on
the principles of framework analysis of primary qualitative research data.15 Framework
analysis is a well-established method of qualitative data analysis, which involves the
use of codes developed from a framework or a model identified prior to analysis.15 The
qualitative research data are thematically analysed and coded into prespecified themes.
Framework synthesis, therefore, is distinct from other methods of synthesising qualitative research, in that it uses an a priori framework to identify and extract themes. The
BFFS constitutes an innovation of framework synthesis in that it also includes thematic
analysis of results from studies that cannot be coded or do not ‘fit’ the themes identified
a priori.16 The new themes that emerge enable the development of a new framework
or enrich the existing a priori framework. Carroll et al. describe the methodology in
detail (Figure 3.1)11, 14 and the following steps are involved: (1) identifying a suitable
conceptual framework relevant to the aim of the synthesis; (2) deriving themes from the
framework that can be used for coding; (3) systematically searching relevant databases
to identify relevant primary research studies for inclusion; (4) coding the results of the
studies included; and (5) thematic analysis of the results of studies included that could
not be coded to identify new themes. The final product is a new or revised framework
that includes both the relevant a priori themes and the new themes that were not
captured in the original framework.16

Figure 3.1: Steps in conducting the best fit framework synthesis.
CCM, chronic care model; LMIC, low/middle-income country.
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The a priori framework
We searched the literature for CCMs and found several systematic reviews of CCMs.9, 17, 18
The most dominant evidence-based model reported was the CCM developed at the
McColl Institute by Wagner et al.6 among other models such as the integrated chronic
care framework of the WHO, which is also an adaptation of the CCM.19 We selected the
CCM as the a priori framework for this review as it is one of the most widely used models
of provision of chronic care in primary care settings.7, 20 Many national health authorities
have found inspiration in this model to develop their chronic care programmes.21 We,
therefore, did not repeat a systematic search of CCMs but chose to derive the a priori
codes for the framework synthesis from the CCM.
The CCM is an organisational approach to caring for people with a chronic condition
in the primary care setting. It identifies key actors and essential elements of a healthcare system that encourage high quality chronic disease care: the community, the
health system, self-management support, delivery system design, decision support
and clinical information systems.6 These elements are described by the authors of the
CCM as specific change concepts that should guide processes in redesigning primary
care.22 We studied the description of these change concepts as defined by the authors
to identify codes for analysis of the primary research studies (Table 3.1).
Table 3.1: A priori codes identified from the CCM
CCM elements

Change concepts

Codes

Health systems
Create a culture, organization, and
mechanisms that promote safe, highquality healthcare

Leadership motivated to make
improvements and handle errors
systematically.

Organizational
culture for safety
and quality

Self-management support
Empower and prepare patients to
manage their health and healthcare

Self-management support strategies
to enable goal setting, action
planning and regular follow up
emphasizing patients’ central role

Support for selfmanagement

Delivery system design
Assure effective, efficient clinical care
and self-management support

Clearly define roles and distribution
of tasks among the healthcare team
for planned interactions

Planned interactions
based on defined
roles of team

Decision support
Promote clinical care consistent with
scientific evidence and patients’
preferences

Enable use of evidence-based
guidelines through provider
education

Guidelines and
provider education

Clinical information systems for
individual care plan
Organize patient and population data
to facilitate efficient and effective care

Provide timely reminders for follow
up and identify high-risk patients for
appropriate action

Follow up care

Community resources and policies
Mobilize community resources to
support patients

Form partnerships with community
organizations to support and fill
gaps in health service provision

Community linkages
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Search strategy
The next step in this review was to identify primary qualitative research studies that
described experiences in seeking and providing care for chronic conditions in LMICs.
We included qualitative research studies that were from an LMIC, focused on healthcare
for diabetes and hypertension at primary care level, and with results that described
experiences, barriers and enablers of care at these health facilities. We excluded studies
that were not related to primary healthcare and those that primarily described illness
experiences or coping with these conditions not in the context of service delivery
(Table 3.2). We searched the three most relevant electronic databases of health literature—PubMed, Embase and CINAHL (Cumulative Index to Nursing and Allied Health
Literature). We also identified articles from reference lists.
The search terms for PubMed were primary health care [MeSH], delivery of healthcare
[MeSH], primary health, preventive health services [MeSH] AND diabetes mellitus type
2, hypertension and chronic disease [MeSH]. We selected studies documented in English
and used the date range 1 January 2007 to 31 December 2017 as a filter for the search.
We chose to select studies published over the last 10 years as we felt these would fit
reasonably well the current context. The World Bank classification of LMICs for 201723
was used to identify names of all countries in this category and these were used with the
above terms in the search strategy. We also used additional terms such as developing
countries and low-income countries to widen the search. The strategy was created for
PubMed and modified to suit the requirements of the Embase and CINAHL databases.
Analysis
The selected studies were uploaded to NVivo database (NVivo qualitative data analysis
software; QSR International, V.10; 2012). The results reported in these selected studies
were coded according to the a priori coding scheme (Table 3.1) using a deductive
approach. Data for analysis consisted either of verbatim quotations from study participants or findings reported by authors that were clearly supported by study data. The
results that could not be coded were thematically analysed and coded inductively. The
codes were discussed among the authors and finalised in an iterative manner. The main
themes not captured in the a priori framework was related to: poor communication
between healthcare providers and patients; (2) distance and cost of care impacting continuity of care; (3) availability of essential medicines, essential diagnostics and trained
staff at healthcare facilities; and (4) lack of coordination of care across public, private
and (4) lack of coordination of care across public, private and alternative providers of
healthcare.
Quality appraisal
We conducted an appraisal of all the included studies for the robustness of methods
using the Critical Appraisal Skills Program checklist24 for qualitative research. All the

Study

[25]

[26]

[27]

[28]

[29]

[30]

S
No

1

2

3

4

5

6

Mongolia

Vietnam

Bangladesh

India

South India

South India

Country

In-depth
interviews
FGD

In-depth
interview and
FGDs

In-depth
interviews

Semi-structured
interviews

Observations,
Semi-structured
interviews

In-depth
interviews

Method for data
collection
Research question and analysis

Practice doctors and practice
directors at PHCs treating
HTN n=10

Health staff, patients
with NCDs and relevant
stakeholders at 20 centres

Patients with a diagnosis of
DM n=23

Patients with a diagnosis of
DM, HTN, TB n=7, FGDs with
TB n=12, diabetes n=18 and
HTN n=27

Specialist and non-specialist
doctors, pharmacists and
laboratory technician n=19

Patients with DM n=16

Mixed health system- health centres, clinics,
and hospitals in an urban slum area
Pluralistic healthcare services- Public PHCs
providing free OP care and many private
providers
Diabetes Association of Bangladesh
(BADAS) provides specialist clinics and
tertiary-level specialist hospitals.
A national strategy to have 90% of health
facilities at the primary healthcare level
with essential medical products and
technology
State-funded Family Health Centres,
provide universal access to health care for
individuals, families, and communities

Organization of a local health
system for chronic care
Thematic analysis
Patients experiences in
diagnostic services
Thematic analysis
Patients experiences of care for
DM, Thematic analysis
Commune health stations
capacity for NCDs
Content analysis
Factors influencing primary
care providers role delineation
in guideline implementation,
Thematic analysis

Table 3.2 continues on next page.

Government health centres free care and
private fee-for-service facilities. Urban area

Setting/ Context of study – Healthcare
services and utilization

Constraints faced by patients
in managing care for diabetes,
Thematic analysis

Asian Region

Participants and sample size
for interviews/ FGDs

Table 3.2: Characteristics of studies included in the study
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Study

[31]

[32]

[33]

[34]

[35]

[36]

[37]

S
No

7

8

9

10

11

12

13

South Africa

Tunisia

Tunisia

Malaysia

Malaysia

Cambodia

Mongolia

Country

Table 3.2: Continued

In-depth narrative
interviews and
survey

Semi-structured
interviews

Participant
observation,
semi-structured
interviews, FGD

Document
review and
semi-structured
interviews

In-depth
interviews

In-depth
interviews

Semi-structured
interviews, FGDs

Method for data
collection

Barriers and facilitators for
hypertension management
Thematic analysis

Patients experiences of chronic
care and self -management
Thematic analysis

Patient experiences in care for
DM and HTN, Grounded theory

Implementation of guidelines at
primary care
Thematic analysis using
theoretical domains framework

Research question and analysis

Women with self -reported
DM/ HTN n=12

Patients with DM or HTN
n=24

Patients n=12
Paramedical staff n=4
Clinicians public sector n=10
Observations n=50 centres

Facilitators and inhibitors of
healthcare utilization for DM
and HTN, Thematic analysis

Patient experiences of chronic
care, Thematic analysis

Barriers and facilitators of care in
the management of DM
Content analysis

African Region

Patients with a diagnosis
of HTN n=37 and health
providers n=24

Patients with HTN n=25

Patients with a diagnosis of
DM and/or HTN n=28

Nurses n=20
Practice doctor n=10 and
Practice managers n=10

Participants and sample size
for interviews/ FGDs

Healthcare system historically inequitable
due to a racially-fragmented public health
care approach. Underutilization of services

Government-run primary health centers

Ministry of Health - program for
management of HTN and DM in primary
care
Public and private health sectors co-exist.

Ministry of Health guidelines, staff training
in screening and HTN management,
Traditional Complementary Medicine
widespread

Chronic disease primary health centers run
by the government

Public chronic disease clinics, at provincial
and district hospitals. Also, private
providers.

Family health centers private entities
funded by the Government. Services free
of charge for citizens. Ministry publishes
clinical guidelines for HTN &DM

Setting/ Context of study – Healthcare
services and utilization
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[38]

[39]

[40]

[41]

[42]

[43]

[44]

14

15

16

17

18

19

20

Nigeria

Zambia

South Africa

Kenya

South Africa

South Africa

South Africa

Semi-structured
interviews

In-depth
interviews

In-depth
interviews

FGDs and indepth interviews

FGDs

In-depth
interviews

In-depth
interviews

Physicians, nurses, pharmacy
staff, laboratory staff,
administrative staff of health
centers treating HTN n=39

Healthcare providers, n=20
in 46 clinics

Women with DM n=27

Patients with DM or HTN
n=179 and 4 FGDs n=242

Patients with DM and
providers n=10-12

Patients with DM n=31 and
healthcare providers n=23

Patients with DM/HTN n=22

Chronic Dispensing Unit at PHC, >75%
dependent on the public sector for
medicines
Primary care community health workers
and traditional healers provide services
Clinics of AMPATH and Kenya government,
optimizing referral and retention in care
Public and private healthcare delivery
with low-utilization of healthcare due to
systemic inequalities
Better Health Outcomes through
Mentoring and Assessment, 5-year trial of
improved clinical service delivery in rural
government clinics
State Health Insurance clinics- a voluntary
community-based health insurance
program supports quality improvement,
provides new equipment, organizational
support, and staff training

Reasons for missed
appointments at PHC, Thematic
analysis
Barriers and facilitators of
chronic care, Thematic analysis
Factors influencing linkage to
HTN care, Thematic analysis
Patient experiences with chronic
care, Thematic analysis
Assess care delivery at centers
enrolled in an intervention
study
Thematic analysis
Factors that inhibit or facilitate
high- quality care
Framework analysis using the
tailored implementation for
chronic disease framework

Table 3.2 continues on next page.

National Department of Health patientcentered model of chronic care & Free
primary health care

Patient’s experiences of chronic
care and self-management
Framework analysis using self
-determination theory

Models for chronic care | 75

3

Study

[45]

[46]

[47]

[48]

S
No

21

22

23

24

Brazil

Colombia

San José,
Costa Rica
Mexico

Mexico

Country

Table 3.2: Continued

In-depth
interviews

In-depth
interviews
FGDs

FGDs

In-depth
interviews

Method for data
collection
Research question and analysis

Physicians, nurses, ANMs,
community health agents
and other staff at PHC n=38

Patients with HTN n=26
Patients n=6 and family
members n=4

Patients with DM and/or
HTN at urban public health
centers n=70 in 12 FGDs

PHC personnel including
physicians, nurses, and
directors n=105

Care provided by health
professionals from a perspective
of country policy
Framework analysis

Patient experiences in
management and control of
HTN
Thematic analysis

Patients perception of
barriers and facilitators to self
-management

Patient experiences in HTN
management and control
Framework analysis

South American region

Participants and sample size
for interviews/ FGDs

Brazilian Health Department uses the
Chronic Care Model as the main reference
for the construction of the Modelo de
Atenção às Condições Crônicas Healthcare
Networks

The mandatory mixed contributory scheme
covers salaried or retired and subsidized
health insurance regime for the poor.

Secretary of Health program of health
care for all, Costa Rica - a comprehensive
healthcare system

Casalud -comprehensive NCD care model
based on the use of patient-centered
technologies implemented through a
public-private partnership

Setting/ Context of study – Healthcare
services and utilization
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studies were found to be of reasonable quality and findings were supported by the
data that were appropriately collected and analysed.

Results
The search yielded 404 articles (Figure 3.2) Preferred Reporting Items for Systematic
Reviews and Meta Analyses flow chart) after removing duplicates. We excluded 338
articles that were not relevant from reading the title and abstract. Full texts of 66 articles
were reviewed and 42 of these were excluded as they were either not related to primary
care (n=22), not from an LMIC (n=6) or were protocol papers (n=4).

3

Figure 3.2: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow
chart.
LMIC, low/middle-income country.
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Eventually, 24 studies were included for thematic analysis and coding. The majority
(n=10) of the included studies were from Asia (India, Cambodia, Vietnam, Mongolia
and Malaysia) and from the African region (n=10) (Tunisia, South Africa, Kenya, Nigeria
and Zambia). The remaining (n=4) were from South America (Colombia, Brazil and two
from Mexico). Most of the studies used in-depth interviews to collect data that were
thematically analysed (Table 3.2).
The studies were coded along the lines of the a priori framework and we found that all
the a priori codes were represented in at least one study (Table 3.3).
Table 3.3: A priori themes reflected in the primary research studies included in the review

Study
reference

Organisational
culture for
safetyand
quality

Support
for selfmanagement

Planned
interactions
based on
defined roles
of team

Guidelines
and provider
education

Follow-up
care

31
29
40
32
59
26
44
45
33
41
28
34
60
35
42
30
36
46
37
27
25
39
38
43
Shaded area reflects the themes of the CCM captured in the studies included for the review.

Community
linkages
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Organisational culture for safety and quality was included in six studies. The CCM
describes this element as visible support for care improvement at all levels of the system
including senior leaders. Senior leadership translates care improvement into clear goals
and policies. A study from Mexico, which implemented the CCM, found the support of
key leaders to be an important enabler of the prevention and care of NCDs.25 Creation
of quality assurance programmes and quality monitoring teams demonstrated a high
organisational commitment to improvement as described in the CCM.25–27 Similarly, the
introduction of weekly chronic disease clinics was perceived by doctors and patients
to improve quality.28 Additionally, in some studies, the lack of a functional platform for
grievance redressal and shortages of the health professionals’ time were considered
barriers to quality improvement.29, 30
Support for self-management appeared as a dominant theme that was part of the
narrative in 14 of the 24 studies. According to the CCM, this is described as emphasising
the central role of the patient and empowering her/him with skills to manage disease
and sustain lifestyle changes. Most studies reported that, from a patient’s perspective,
doctors and healthcare professionals do not have time to explain medication and
lifestyle modification in busy outpatient clinic settings.31–38 Patients also feel that not
enough information is tailored to their specific social and economic situation.32, 39 From
the providers’ perspective, patients are unable to follow and adhere to the advice they
give owing to low levels of health literacy, inappropriate education materials and lack
of motivation to change behaviour.26, 29, 30, 34, 35, 40–43 Providers also acknowledge the lack
of time and of trained staff as barriers to providing self-management support.37 Patients
are unsure of what exactly is required of them and are not involved in decision making.
This is also because traditional models of provider–patient interaction prevail with the
provider assuming a dominant role and determining the agenda of the consultation.34, 35
These studies sketch how patients, even though, from different contexts, expressed
a lack of confidence in undertaking self-care; they look to healthcare providers for
assistance and were disappointed when this was not forthcoming.
Planned interactions with the team were captured in seven studies and this concept is
described in the CCM as determining what sort of care is needed and identifying roles
and tasks to ensure that patient interactions are structured and planned. The nurse and
the pharmacist, other than the doctor, had active roles in patient care at most health
centres. However, these were not always clearly delineated and planned but taken up on
an ad hoc basis, dependent on workload and the explicit demands of patients.26, 28 30, 37, 41
The nurse was perceived by patients as the best person to give counselling and
support self- management,28, 30, 35 and in some settings, such as Africa, the nurse was
the primary care provider. In all the three regions (Asia, Africa and South America),
the doctor played a pivotal role in patient care both from patients’ and other health
professionals’ perspectives. The contributions of other health workers and disciplines
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at the health facility were perceived as supportive to the doctor’s central role. Doctors,
however, valued the teamwork approach and specifically looked at nurses to take up
an active role in patient care.26, 44
Guidelines and provider education to enable sound treatment decisions were included in
seven studies. In most of the studies, guidelines were not used consistently by providers
for various reasons including lack of awareness, guidelines not being practical for the
local context and lack of time to put them into practice.26, 27, 29, 37, 43, 44
Follow-up care facilitated by clinical information systems was reported in six studies.
These studies reported a range of experiences with health information recording and
follow-up care. The facilities report using patient-retained health information booklets,
facility-based manually recorded folders for each patient and recording books for patient
visits and appointments.27, 29, 41 However, poor clinic attendance was a challenge in most
of the studies, as patients attend when they feel the need to seek care and not because
an appointment was given.32, 37, 38
Community linkages are described in the CCM as efforts to mobilise community
resources to meet people’s needs. Most studies report a lack of such resources in the
community. Even though the context of each study was varied, the family was most
often reported as the only social support available.38–40, 42, 45 However, patients express
the desire for home-based caregivers to provide medication at home,46 give information
and education30 and provide a link to social welfare schemes.30, 41 In the African region,
informal (mostly home-based) carers assisted professionals by tracing patients lost to
follow-up or by referring new patients to the health facility. In the studies pertaining
to the Asian and South American regions, this role of informal carers or community
health workers was not reported. The results of primary research studies that could not
be coded were thematically analysed and additional themes were identified.
Poor communication between healthcare providers and patients
The relationship and communication with the healthcare provider emerged as an
important consideration for patients. It had an effect on compliance to medication and
continuity of care. The design of service delivery in most facilities was such that it did
not enable meaningful interactions with the healthcare team. Eight of the 24 studies
reported that patients were not satisfied with the time and the quality of communication with healthcare providers.27, 31, 33, 35, 36, 38, 39, 43
A quote from a study conducted in India investigating the constraints faced by the
urban poor in managing diabetes is illustrative of this poor communication.
“He [a doctor] does not explain anything. As soon as I go there, he will write a prescription,
take his fees and send us away …. We are uneducated, so we will simply sit quietly.31
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Some studies report harsh words and impolite manners of doctors and nurses29, 31, 38
attributed to the high workload at primary care facilities and the poor communication
skills of doctors.26, 28, 33, 35, 44
Distance to a health facility and inability to afford costs impacting continuity of
care
Even when services for the care of persons with diabetes and hypertension were
provided at primary care facilities, the distance to the facility impacted patient’s ability
to maintain regular follow-up. This theme emerged from seven studies where patients
narrate that maintaining regular visits is difficult due to the large distances, more in rural
areas where there were no medical services to meet even their basic needs.27, 32 34, 36, 38, 40, 41
One of these studies, conducted in India, investigated the work patients need to do
in order to seek care for diabetes also report: The long distance, transportation costs
involved, and loss of wages prevented 25 patients from regularly going for follow-up
visits to monitor their blood sugar levels.40 In addition to distance, cost of accessing care
or paying for drugs, the doctors’ fees also deterred patients from remaining in regular
care. The patient’s inability to purchase care for their chronic condition was a strong
barrier to regular follow-up and care that was reported in 13 studies.26–29, 31, 32, 34, 36, 38, 40, 42, 45
In a few studies, where health insurance was provided to persons with diabetes, there
was better compliance with drugs and regular visits as supported by this finding from
a study in Nigeria that evaluated the management of hypertension at rural primary
care facilities.
The insured patients are better compliant with visits, drugs and advice and are better
controlled. This has a lot to do with the fact that barriers to access care have been
removed by the insurance.27
Availability of essential medicines, essential diagnostics and trained staff at
healthcare facilities
Resource availability in terms of medicines, equipment, laboratory supplies and
personnel is needed for provision of health services. In many of the studies included
challenges with respect to the availability of these basic resources emerged as barriers
to the delivery of care.28, 30–32, 36, 37, 45, 46 Shortages in medicines were common especially
at publicly funded facilities like in the following example from a study in Tunisia that
explored perspectives of healthcare providers on chronic disease management.
We always ask the patient to take his drugs, and we are always saying to him never to stop.
But then we say to him, ‘no, we don’t have [these] drugs, come back tomorrow.’34
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The lack of functional basic equipment such as those required for blood pressure
measurement or blood sugar estimation was reported.37 The finding from the facility
assessments in a mixed methods study from Malaysia is illustrative of this:
The facility checklists showed …that rural clinics had inadequate equipment of all types,
both in terms of supply and quality, with much being very old.41

Lack of coordination of care across public, private, and alternative providers of
healthcare
The health systems in most LMICs are pluralistic, having both public and private sectors,
and mixed with different systems of medicine (modern and traditional) providing
services for diabetes and hypertension. The choice of where to seek healthcare is
largely driven by the patient’s ability to pay for services. Many patients seek care from
multiple service providers and a lack of coordination between these different healthcare
providers impacts continuity of care and regular follow-up.28–31, 34, 36, 38, 40, 42, 45, 46 Studies
from the African region have reported herbalists and traditional healers as important
healthcare providers, often referring patients when they were seriously ill.30 In the Asian
region, naturopathy, Ayurveda, yoga, and homeopathy were commonly providing care
for chronic diseases.
A study done in South Africa investigated reasons for missed appointments and found
that patients seek care from multiple providers, and this impedes regular visits to one
healthcare provider.
Self-treatment with alternative medication sourced from informal providers (herbalists and
traditional healers) was reported and use of plural healthcare sources could result in missed
appointments.42

Discussion
We conducted a BFFS with the aim of critically analysing the appropriateness of the
CCM for an LMIC. We found that while all the elements of the CCM are relevant to LMICs,
there were a number of additional elements that need emphasis: the need to focus
on the quality of communication between health professionals and patients, service
provision at decentralised levels of healthcare, the availability of essential medicines,
diagnostics and trained personnel, and coordination between the many healthcare
providers.
The studies in this review were from the Asian, African and South American regions. In
most of the countries, despite challenges and constraints,47, 48 there have been initiatives
from the ministries of health to provide services for NCDs. The initiatives to improve care,
however, lack a systemic approach except for the Casalud a comprehensive NCD care
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model in Mexico,25 and the Modelo de Atenção às Condições Crônicas in Brazil.43 A model
of care broadly defines the way health services are delivered and enables systematically
planned delivery. It also reinforces that multiple areas need to be addressed for better
outcomes rather than single interventions such as only providing guidelines for better
case management.49 Most models of care for chronic conditions have not taken into
account the unique challenges of LMICs.8, 50 A recent review of CCMs relevant for subSaharan Africa51 reported that themes such as staff competence, dedicated NCD staff,
review criteria and communication with medical doctor/specialist were not captured
in most care models.51 Similarly, a review that studied the experiences of innovative
models of care and initiatives for diabetes in LMICs identified collaboration, education,
standardisation of guidelines, resource optimisation and technological innovation as
principles for better outcomes.52
The CCM includes developing an organisational culture of quality and safety, support
for self-management, planned interactions with the team, guidelines and provider
education, follow-up care and community linkages.6 Based on the findings of our
qualitative synthesis, we recommend that the CCM include an emphasis, first, on
the quality of communication between health professionals and patients. This is not
explicitly stated in the CCM but is essential to providing support for self-management
and also underlies the element of delivery design where interactions with the team
are planned.53 In all the three regions, the doctor had a pivotal role in the interactions,
however, the enhanced role of the nurse in the African regions can potentially provide
important lessons for other LMICs. This emphasis on communication is especially
relevant in LMICs as many factors unique to the context such as the volume of patients
and poorly resourced health facilities contribute to poor communication.54 A focus on
patients and building relationships for long-term engagement are central to the quality
of care and to the concept of primary healthcare, in agreement with the proposition
that health systems are essentially relational.55
Second, service provision at decentralised levels of healthcare has been associated with
improved health outcomes56 and needs to be continually emphasised. Therefore, we
recommend including this explicitly in the CCM for LMICs and suggest positioning it
within the broader health system element of the current CCM. The reality in most LMICs
is that the vision of accessible services, close to people’s homes, from where care can
be coordinated4 is still a distant dream.57
Third, the availability of essential medicines, diagnostics and trained personnel is a
known challenge for most LMICs. Including this as an element of the care model could
ensure attention to these basic requirements for the provision of care.58 Most health
systems in LMICs are not designed for the care of chronic conditions and so lack a
comprehensive approach to ensuring their availability.
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And lastly, coordination between the many healthcare providers is very relevant for
LMICs and should be explicitly stated in the model. There is a multiplicity of care
providers and patients access several providers for the same chronic condition,29
therefore, enhancing coordination between them is vital for good quality continuous
service provision. This would require creating platforms for increased engagement
between different providers, across different systems of medicine, especially in the
Asian region. In the African region, the traditional healthcare provider and the herbalist
need to be acknowledged and involved to ensure timely referrals. Developing well
defined referral processes to coordinate care across different levels of care between
specialists and generalist providers, as well as between public and private healthcare
providers, is much needed.
Innovative ways in which these elements can be implemented at primary care in
different local contexts need to be tested. Kruk et al. identify team care with task
shifting and harnessing information and communication technology as potentially
generalisable opportunities to implement any care model.5 This review identifies these
additional elements as potential areas for implementation research to understand how
these can be operationalised in the real-world setting.
The BFSS methodology allowed us to use qualitative research findings to adapt the
existing CCM. The experiences of patients and providers were used to enrich the existing
model and increase its relevance to an LMIC. Another strength of the methodology
used is the systematic search of the literature, across three databases, to identify the 24
primary research studies. However, we cannot exclude that we may have missed relevant
studies since we limited ourselves to studies published in the last 10 years. Another
limitation of our work is that we did not conduct a review of the various existing CCMs
but opted for the start on for the CCM to derive the a priori themes. It is possible that
there may be models that incorporate some or all of the additional themes we have
proposed. Lastly, a limitation inherent to the methodology we used is that the qualitative studies we investigated are context specific and their results therefore difficult to
be generalised. The thematic analysis nevertheless allowed us to identify themes and
draw lessons that appeared to cross cut different contexts.

Conclusion
There is a need to redesign primary care services to respond to the growing burden
of chronic NCDs in LMICs. This qualitative synthesis of patient and provider perspectives of chronic care, in LMICs, highlights additional considerations for the CCM. We
recommend including communication between health professionals and patients,
service provision at decentralised levels of healthcare, the availability of essential
medicines, diagnostics and trained personnel, and coordination between the many
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healthcare providers as other essential elements in the CCM. These could guide interventions, which need further testing, to improve clinical outcomes and quality of care
for chronic conditions in LMICs.

Key questions
What is already known?
• Healthcare systems in low/middle-income countries (LMIC), traditionally, are geared towards care for
acute conditions and now need to respond to the increased burden and challenge of chronic care.
What are the new findings?
• The elements of the chronic care model, namely the community, the health system, self-management support, delivery system design, decision support and clinical information systems, are
all relevant to care in LMICs, even though they have been applied differently to fit the context.
• The model additionally requires a focus on: the quality of communication between health professionals and patients, emphasis on the availability of essential medicines, diagnostics and trained
personnel at decentralised levels of healthcare, and mechanisms for coordination between
healthcare providers.
What do the new findings imply?
• An adapted chronic care model with the additional themes identified could guide organisation
of chronic care in LMIC settings. Implementation research is required to test the effectiveness of
interventions that operationalise the suggested model of care in LMICs.
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Abstract

Chronic non-communicable diseases (NCDs), such as diabetes and cardiovascular diseases, have reached epidemic proportions worldwide. Health systems,
especially those in low- and middle-income countries, such as India, struggle
to deliver quality chronic care. A reorganization of healthcare service delivery
is needed to strengthen care for chronic conditions. In this study, we evaluated
the implementation of a package of tailored interventions to reorganize care,
which were identified following a detailed analysis of gaps in delivering quality
NCD care at the primary care level in India. Interventions included a redesign of
the workflow at primary care clinics, a redistribution of tasks, the introduction of
patient information records and the involvement of community health workers
in the follow-up of patients with NCDs. An experimental case study design was
chosen to study the implementation of the quality improvement measures.
Three public primary care facilities in rural South India were selected. Qualitative methods were used to gain an in-depth understanding of the implementation process and outcomes of implementation. Observations, field notes and
semi-structured interviews with staff at these facilities (n=15) were thematically
analyzed to identify contextual factors that influenced implementation. Only one
of the primary health centers implemented all components of the intervention
by the end of 9 months. The main barriers to implementation were hierarchical
arrangements that inhibited team-based care, the amount of time required for
counselling and staff transfers. Team cohesion, additional staff and staff motivation seem to have facilitated implementation. This quality improvement research
highlights the importance of building relational leadership to enable team-based
care at primary care clinics in India. Redesigned organization of care and task
redistribution is important solutions to deliver quality chronic care. However,
implementing these will require capacity building of local primary care teams.
Keywords: Teamwork, primary care, non-communicable diseases, implementation, quality improvement
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Introduction
In the last few decades, the burden of chronic non-communicable diseases (NCDs), such
as diabetes and cardiovascular diseases, has increased, especially in low- and middleincome countries (LMICs), including India (Dandona et al., 2017). India is heralded as the
diabetes capital of the world, with an estimated 72 million persons living with diabetes
in 2017 (International Diabetes Federation, 2017). Hypertension, a leading risk factor
for cardiovascular disease, has also steadily increased. In 2017, there were an estimated
207 million persons living with increased blood pressure in India (Gupta et al., 2018).
Traditionally designed to deliver care for acute diseases, health systems in India are struggling to provide care for chronic conditions (Samb et al., 2010; Gabert, 2017). Despite
a national programme launched by the government of India in 2009 for the control
of NCDs, focusing on diabetes, stroke, cancer and cardiovascular diseases (Ministry of
Health & Family Welfare and Government of India, 2010), the outcomes of care for these
conditions are abysmally poor (Mohan et al., 2014; Unnikrishnan et al., 2014). Primary
care is best suited for managing chronic NCDs (Rothman and Wagner, 2003; World Health
Organization, 2008), but the services specified in the national programme are limited
to screening, continuation of medication and providing health promoting messages.
Strengthening primary care to deliver continuous, comprehensive, and coordinated
care for persons with chronic conditions is necessary (Das et al., 2015; Sinha and Pati,
2017). Any improvements in the design of services require evidence about the system
changes needed to produce better care (Wagner et al., 2001). Quality improvement (QI)
research studies the design, development, and evaluation of interventions to provide
evidence for relevant redesign of health systems (Eccles et al., 2003; Peters et al., 2013).
There is a paucity of literature from India with regard to such QI initiatives, especially
at the primary care level, that could inform the design and guide the implementation
of interventions meant to improve care for chronic conditions.
We conducted QI research to improve care for chronic NCDs, specifically diabetes and
hypertension, at public primary health centers (PHCs) in a rural district in South India.
The interventions to improve quality of services for diabetes and hypertension care
were developed to address specific gaps identified through a situational analysis in
the same setting as reported previously (Lall et al., 2019). In this paper, we present the
implementation process, including the development of interventions. We critically
analyze the implementation process using implementation and QI frameworks to
identify contextual factors that may have resulted in the differential uptake of interventions at the different PHCs. The insights we gained are important to consider while
redesigning the delivery of services and may have implications on the implementation
of the current national programme for NCDs.
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Theoretical background
The quality of care delivered through the health infrastructure is of great concern to
health care providers and patients. The National Academy of Medicine (previously
Institute of Medicine) landmark report on crossing the quality chasm catalyzed discussions on delivering and measuring quality in health care organizations (Institute
of Medicine, 2001). Arguably, improving the quality of services is an everyday task and
an obligation of service providers (Hirschhorn et al., 2018), but systematically studying
the effect of changes to the delivery process on outcomes of care can inform choices
that providers make. Thus, QI research is characterized as a type of implementation
research (Peters et al., 2013). Interventions in QI research is usually complex, and their
success often depends on how the approach is tailored to address a problem in a given
context (Ramaswamy et al., 2018). Contextual influences include all factors other than
the intervention that influence implementation and outcomes of QI (Damschroder et
al., 2009; Wells et al., 2012). A systematic review of contextual factors in 47 QI studies
revealed that organizational characteristics of the health facilities (e.g. size, ownership),
leadership of the QI and management teams, organizational culture, number of years
involved in QI, data infrastructure and information systems and resources available
are associated with implementation outcomes. Several theoretical frameworks have
attempted to categorize these contextual factors and are useful, as they allow a systematic assessment of context in a wide range of settings (Greenhalgh and MacFarlane,
2005; Johnson and May 2015; May et al., 2016). In this analysis, we draw on two such
theoretical frameworks, the Consolidated Framework for Implementation Research
(CFIR) (Damschroder et al., 2009) and the Model for Understanding Success in Quality
(MUSIQ) (Kaplan et al., 2012), to analyze factors that may have influenced implementation in our setting and context.
The CFIR is a meta-theoretical framework that identifies five major domains that impact
implementation: the intervention, inner and outer settings, the individuals involved and
the process by which implementation is accomplished. The intervention is conceptualized as having core components and elements that can and should be adapted to the
setting. The inner settings relate to the economic, political and social context within
which the organization resides, and the outer settings to the structural, political, and
cultural contexts through which the implementation process proceeds. The individual
is viewed as the carrier of cultural, organizational, professional, and individual mindsets,
norms, interests, and affiliations with predictable or unpredictable consequences for
implementation. Finally, the implementation process itself involves an active change
process aiming to achieve use of the interventions as designed (Damschroder et al.,
2009). This framework provides useful categorization and definitions of the factors
affecting implementation that have been reported in implementation literature. The
second framework was more specific to understanding the context of QI in health care.
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The MUSIQ identifies external environment, organization (including QI leadership),
microsystem (including data infrastructure) and QI team (including physician involvement) as broad categories of factors that influence implementation. Though the CFIR
also mentions these categories, the MUSIQ provides a model for understanding how
these categories interact to affect implementation (Kaplan et al., 2012).

Methods
To study the process of implementation and identify influential factors, we chose the
case experimental design (Peters et al., 2013; Toulany et al., 2013) including both observation and the implementation of interventions to improve quality. The interventions
were not static but changed as they were adapted in the course of implementation
relevant to the context of the individual setting.
Setting
The study was conducted at three publicly funded primary care facilities in Kolar, a
rural district in Karnataka state in South India with a population of 1,536,401 (Office
of the Registrar General and Census Commissioner India, 2011). In India, health care is
ordered in a three-tiered system of primary, secondary, and tertiary care provided by
both the public and private sectors. >70% of care for chronic conditions is provided
by the private sector, and the public sector mainly provides services for those who are
unable to afford care elsewhere (Balarajan et al., 2011). Primary care is delivered by the
public sector at PHCs, which are the first point of contact with a medical doctor, and
through a network of sub centers where an auxiliary nurse midwife and community
health workers [accredited social health activists (ASHAs)] are available for a population
of 5000 and 1000, respectively.
Kolar district has 60 PHCs that, in principle, cater to a maximum population of 30,000
persons in a defined catchment area of surrounding villages (Directorate General of
Health Services, 2012). The usual team at a PHC includes the medical doctor, two staff
nurses, a lab technician, and a pharmacist. Services provided at the PHC are largely
structured through ‘vertical’ disease control programmes to fight specific diseases or
disorders, e.g. tuberculosis, blindness and malaria. The National Program for Control of
Diabetes, Cancers and Stroke (NPCDCS) is the NCD programme specifying a package of
services be delivered at the PHC that includes screening for diabetes and hypertension,
referral to a secondary level hospital for diagnosis, and continuation of medication for
those diagnosed (Ministry of Health & Family Welfare, 2016). Kolar district has been
implementing this programme since 2009. The doctors in charge of PHCs are responsible for the center’s performance.
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Selection of PHCs
As the QI initiative sought to improve the quality of care for diabetes and hypertension,
we considered the average number of patients with diabetes and hypertension being
treated at the PHC and the presence of basic infrastructure, including medicines and
health professional staff, to create a list of 25 PHCs that were eligible as ‘cases’ for the
study. The list was then discussed with the district health officer (DHO) and 10 of the
PHCs shortlisted. Finally, three PHCs were selected from this list based on the willingness of the medical doctor to participate. All three PHCs had a doctor, two nurses, a
lab technician, and a pharmacist at the time of inclusion in the study (Table 4.1). PHC 2
also had a care coordinator (CC) with a non-health background. The CC was appointed
to coordinate another pilot project to create digital records of persons in the PHC
catchment area. PHCs 1 and 2 were similar with respect to the average number of
patients, and the average number of persons with diabetes and hypertension receiving
treatment. PHC 3 had a larger catchment area population but relatively fewer patients
with diabetes and hypertension under treatment at the PHC.
Table 4.1: Description of the selected PHCs
Characteristic

PHC 1

PHC 2

PHC 3

Location from the closest town area
Team at PHC

Close
MO, 2 nurses,
lab technician,
pharmacist
16,000
120

Remote
MO, 2 nurses,
lab technician,
pharmacist, CC
12,000
100

Close
MO, 2 nurses,
lab technician,
pharmacist
31,000
60

20

40

18

Population in the catchment area
Average daily number of patients seen
in OPD
Average monthly number of persons
with DM or HTN

Intervention development
We developed the interventions based on the results of an analysis of the quality
of service delivery for diabetes and hypertension at PHCs in Kolar district that we
reported elsewhere (Lall et al., 2019). Doctor-centered care processes, lack of information to maintain continuity of care, fragmented care processes, poor support for selfmanagement and decision-making that was not evidence-based or patient-centered
were identified as factors impacting the quality of care for NCDs (Lall et al., 2019). We
presented these findings to the DHO and programme managers of the NPCDCS in
Kolar district to identify possible interventions to address the gaps. The interventions
were then discussed with other co-authors who had relevant experience in improving
quality of care in similar settings. A package of interventions (Figure 4.1) was arrived at
and further refined based on the recommendations of the WHO, such as the package
of essential NCD interventions (WHO, 2010) and the innovative care for chronic con-
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ditions framework (World Health Organization, 2001). These interventions were also
supported by evidence of effectiveness in the literature regarding QI for NCDs at the
primary care level. The proposed interventions were a redesign of the workflow for
patients with diabetes and hypertension and identification of tasks to be completed
in the care of these patients (Knox and Branch, 2015; Panattoni et al., 2017); (Unertl et
al., 2009); allocation and redistribution of tasks among the staff at the PHC (Joshi et
al., 2014; Gyamfi et al., 2017); record patient information at the health facility (Wagner
et al., 2001; Unertl et al., 2009) and involve ASHAs to follow-up with patients in the
community (Gilmore and McAuliffe, 2013; Jacobs et al., 2015).

4
Figure 4.1: Elements of the intervention package.

The interventions were then locally adapted and co-designed with the health care
teams at each of the three PHCs during the course of the study. Co-designing practically entailed iterative discussions with the staff to determine the exact details of the
intervention bundle. An average of four such discussions or planning meetings was
conducted at each PHC with the staff before we began implementing the interventions.
This participatory approach was inspired by the action research methodology (Whyte,
1991) relevant to QI initiatives, and is known to increase ownership of such initiatives
(Wolstenholme et al., 2017). Our role as a research team was to facilitate the discussions.
In response to practical problems that the teams faced, minor changes were made to
the interventions during implementation. Consequently, the interventions were slightly
different at each of the PHCs, even if broadly similar.
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Capacity building
The primary author and a research associate conducted training for the staff regarding
NCDs, risk factor s and their control relevant the roles of counsellor, lab technician,
pharmacist and physician when the staff expressed a lack of skills, such as counselling, that were necessary to fulfil the tasks they volunteered to complete. The Indian
guidelines for the standard treatment of diabetes and hypertension (National Centre
for Disease Control, MOHFW and GOI, 2017) and the NPCDCS operational guidelines
(Ministry of Health & Family Welfare and Government of India, 2010) were used as
reference documents.
No format was available to record patient information at the PHCs. Therefore, the
primary author and a research associate consulted with the staff to create a format
(Supplementary 1). The development of the tool required four iterations to balance the
main concern of the staff regarding the time it would take to record the information
and identify the necessary information required for treatment decisions.
Data collection
The primary author and research associate made an average of 14 visits to each PHC
to monitor the interventions during the 9 months of implementation. At each visit,
observations were conducted, and extensive field notes taken, specifically including
information related to the care for NCDs. We also conducted semi-structured, in-depth
interviews with the teams at the three PHCs (n=15) after 9 months (January–September
2018) of the implementation (Table 4.2). In addition to the doctor, nurse, lab technician
and pharmacist, at PHC 2 we also interviewed the CC. At PHC 3, we were not able to
interview the doctor or the pharmacist, as they had been posted elsewhere.
The objective of the interviews was to understand how the staff viewed the interventions and their implementation. The interviews included questions to explore the
working environment, their ability to make changes, the challenges they faced and their
motivation to implement the interventions. The interview guides were pilot tested and
refined prior to the interviews (Supplementary 2). All of the interviews were conducted
at the PHC at a time convenient for the respondents that did not interfere with their daily
work schedule. Each of the interviews was conducted with due attention to privacy, and
consent was obtained individually before the interviews. Interviews lasted an average
of 30 min. During the interviews, interpretations were checked with the participants
(member validation) to improve the internal validity of the data.
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Table 4.2: Team at each PHC
PHC

Interviewee

Label

Age range
(years)

Number of years
at PHC

1

1
2
3
4
5

Nurse 1
Nurse 2
Medical officer
Lab technician
Pharmacist

N1a
N1b
M1
L1
P1

30-40
20-30
20-30
40-50
50-60

5-10
<1
1-5
15-20
10-15

2

1
2
3
4
5
6

Nurse 1
Nurse 2
Medical Doctor
Lab technician
Pharmacist
Care Coordinator

N2a
N2b
M2
L2
P2
CC2

20-30
30-40
20-30
30-40
40-50
20-30

1-5
1-5
1-5
10-15
10-15
<1

3

1
2
3
4
5

Nurse 1
Nurse 2
Lab technician
Medical doctor
Pharmacist

N3a
N3b
L3
-

30-40
20-30
30-40
30-40
30-40

5-10
<1
1-5
1-5
5-10

Positionality of researchers
Although the primary author and research associate were considered external to the
PHC team, in the initial months they were invited on 4–5 occasions to participate in
some of the tasks, such as recording patient information and directing patients to follow
the new work flow. In the initial few months, we also had to remind the team at each
PHC to complete the records on 2–3 occasions. However, we maintained an outsider
position throughout the research and were reflexive, especially as our backgrounds
as health care professionals could have influenced the interpretations. The outsider
position enabled an objective as possible assessment of the implementation process.
Data analysis
Data from the observations, interviews and field notes were uploaded to NVivo (QSR
International Pty Ltd., version 11, 2015). Coding was done by the primary author using
codes identified a priori from relevant constructs of the CFIR and MUSIQ. New codes
were assigned to data that did not fit the a priori codes. Codes, such as culture of the
PHC, implementation climate, attitude to intervention and motivation of staff, were
used to categorize the data. Both inductive and deductive approaches were used in
the analysis of text. Repetitive reading of the data and comparisons with the constructs
in the frameworks were performed to refine the codes. Coding was discussed with the
other authors to develop a coding tree.
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We analyzed the data to understand how much of what was planned was implemented
at each of the PHCs over the 9 months. A thematic analysis was then conducted to
identify the themes of contextual factors that may have impacted the implementation process. The differences in context at the three PHCs were compared with identify
possible explanations for the findings. Participant observation data were used independently to triangulate the data from the interviews. We found no inconsistencies or
contradictions in the data.

Results
The workflows at the three PHCs were similar before the start of the intervention (Figure
4.2). Most tasks, such as examination, counselling and prescribing, were done by the
doctor. Notably, no foot examination was done and, although the doctor was counselling patients, it was inconsistent and limited due to time constraints.

Figure 4.2: Pre-intervention workflow and task distribution at the PHCs.
BP, blood pressure; Lab Tech, laboratory.

PHC 1
We conducted four planning meetings at this PHC during the first 3 months of the
study (January–March 2018). The doctor decided which members of the team would
attend; each meeting was attended by two members in addition to the doctor, and at
no meeting were all four members present. The discussions were interactive, but the
allocation of tasks and decisions regarding changes were made by the doctor.
The first QI measure we discussed was the flow of patients and identification of tasks.
Members of the team charted the prevalent flow of a patient diagnosed with an NCD
and suggested changes from a patient’s perspective (Table 4.3). A new task identified
was measurement of fasting blood sugar, but this was met with resistance by the doctor
who felt that it would alter the routine of the PHC and be unacceptable to patients.
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“No. it’s [testing fasting blood glucose before 9AM] not a tradition here .. . even if you call the
patients also ... they will come at 11:30 or so ...” (D1).

The workflow was implemented as planned for 2 months but changed after 6 months,
and at the end of 9 months the workflow was almost like the pre-intervention period
(Table 4.3). The doctor felt this was because of the large number of patients and the
inability of patients to adjust to the new workflow.
“Patient flow, usually it will look nice for only 2 to 3 months, again the patients will follow
what they are used to, they will come to the doctor they will see, they will take medicine ...
the [new] flow will be difficult when the crowd is more ...” (D1).

4

Table 4.3: Patient flow and tasks at PHC 1 during the course of implementation.

The second QI included the distribution of tasks among team members, such as
measurement of blood pressure and counselling by the nurse, foot examination by
the doctor, measurement of blood glucose by the lab technician, and dispensation
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of medicine by the pharmacist. The third QI, recording patient information, was to be
done by all members relevant to the task they complete. The implementation of the
second and third improvements followed a pattern similar to the workflow and, by 9
months, most of the tasks and recording were being conducted by the doctor (Table
4.3). Consequently, even though >100 patients were seen by the end of 9 months,
only 52 records had been initiated. A lack of time was identified as the reason for not
implementing the interventions.
“The patients are large in number; nobody has time to sit with each of them and talk to
them” (N1a).
“We thought of giving a specific work for a specific people but it didn’t work really ... doctor
only is free for this” (D1).

We observed that the doctor did not take the initiative to involve members of the team:
“Since the doctor sees the patient and prescribes the tablets, he will only maintain the record,
rather he is explaining us how to do, he is only writing it“ (LT1).

The fourth QI to involve ASHAs in the follow-up was initiated in one meeting where
they were sensitized to their role in follow-up and to support lifestyle modification. This was attended by most of the ASHAs (15 of 20). The doctor also conducted
one meeting, where he used the clinical record to identify patients in each ASHA’s
area. However, there was no follow-up meeting to continue this element of the
intervention.
PHC 2
Four planning meetings were conducted at this PHC, and each was attended by all the
staff. The members of the team waited for each other to finish their work, and these
meetings were conducted during the lunch break. Even though the doctor assumed the
lead role and gave instructions, there was room for the staff to express their opinions
and make suggestions with respect to specific QIs. Discussions began with charting the
prevalent workflow and tasks, followed by redesigning, and redistributing tasks from a
patient’s perspective. The workflow design, task distribution and recording of patient
information were implemented at the end of 9 months (Table 4.4).
A total of 210 patients had clinical information recorded and used for treatment
decisions. Coincidentally, 1 month after the start of the implementation, a new staff
member, a CC, was posted at the PHC as part of another district health project. The CC
took on the role of coordinating the workflow and guiding patients. The CC became
the holder of patient records and was responsible for registering new patients and
identifying cards for repeat patients. This was not a role the team had envisioned at
the start, but it enabled implementation of the workflow:

Table 4.4: Patient flow and tasks at PHC 2 during the course of implementation.
BP, blood pressure; CC, care coordinator; BS, fasting blood sugar; Lab Tech; lab technician; PPBS, post prandial blood sugar.

9 months

6 months

Intervention

PHC 2
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“First, they used to go to the doctor, and then come to me get sugar levels checked, and then
go to the doctor, and if doctor says, they come back and get their BP checked. Now it is not
like that, first they get their cards from CC and get their tests done then visit the doctor” (LT2).

Changes to the task distribution were made at monthly meetings, where staff had an
opportunity to discuss the challenges they faced. The task of dispensing drugs was
initially the responsibility of the pharmacist, but during the course of implementation,
it was taken on by the nurse for efficiency (Table 4.4). Similarly, counselling was initially
taken up by the nurse, but as the lab technician had more time and was interested in
counselling, she volunteered to do this task. The counselling was done when patients
had their blood sugar tested, and each session lasted 5–20 min. Counselling included
advice regarding lifestyle modifications and often became an opportunity for patients
to discuss challenges in their lives, including family circumstances.
“When we counsel about walking, food habits, to avoid drinks and betel nut leaves, they sit
and listen. By doing all these, they can avoid problems, so they sit and listen “(LT2).

Fasting blood glucose testing was a challenge and could not be implemented initially
because it required the lab technician to be available earlier than the regular time.
However, the night shift nurse volunteered to take on this task and, by 9 months, this
was implemented. However, ASHAs were not involved because the CC took on the task
of making phone calls and reminding patients about follow-up.
PHC 3
At this PHC, we conducted five planning meetings attended by all the staff. The doctor at
this PHC assumed the lead responsibility, but the discussions were interactive, and the staff
participated in decision-making regarding the workflow and responsibilities. At 6 months,
most of the QI interventions had been implemented as planned by the team (Table 4.5).
The nurse expressed challenges, especially with the counselling, as she could not cope
with the time it required. On two occasions, the time she took to counsel led to the
patients waiting outside becoming restless, and they demanded to be seen faster. This
was discussed at a follow-up meeting and the lab technician volunteered to do this
task when she tested patients’ blood sugar levels.
“We can do the counselling, Madam, but we do not have time, we cannot spend the time with
one patient, some patients will speak less, and some will bring the history of their family and
tell us, my children are not taking care of us, and some start crying, in that situation we have
to give them some time and other patients will be waiting for us” (N3a).

However, 6 months after starting the implementation, the pharmacist was transferred
to another PHC. Soon after, the senior nurse was transferred, and the doctor received
a new assignment. These transfers were without replacement; therefore, at 9 months
none of the QIs were implemented. The workflow became redundant, as a doctor was
not available for consultations and prescriptions.
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PHC 3
Intervention

6 months

9 months

Table 4.5: Patient flow and tasks at PHC 3 during the course of implementation.
BP, blood pressure; FBS, fasting blood sugar; Lab Tech, laboratory technician; PPBS, post prandial
blood sugar; RBS, random blood sugar.

The involvement of ASHAs in the follow-up of patients was also not implemented 9
months into the implementation phase. The ASHAs were invited to the PHC for one
meeting, where their roles in follow-up and lifestyle modification were discussed. The
meeting was attended by most of the ASHAs (18 of 25), and they mentioned that they
were already giving lifestyle advice but were not systematically following up with
patients. However, further involvement did not materialize because the doctor was
not available.
The QIs were implemented the least at PHC 1 and most at PHC 2. The implementation at
PHC 3 started successfully, but when the team dissolved at 6 months, the implementation process came to an end.
The local context of implementing QI
We analyzed the data to identify locally relevant contextual factors at each of the PHCs.
Major themes that emerged from this analysis related to the challenge of team-based
care and the inability of staff to make changes within the strong hierarchal arrangement of the team. Team cohesion and motivation to implement the interventions also
emerged as important themes.
Hierarchical arrangements and team-based care
The doctors are responsible for achieving the target indicators for their PHC. They have
traditionally been placed at the apex of strong hierarchal arrangements among health
professionals in India. At PHC 1, the doctor did not often seek the opinion of his team
in decision-making regarding the functioning of the PHC. The following quote from
the interview with the lab technician illustrates how the doctor asserts authority and
resists suggestions from staff.
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“It is not possible to give any suggestions to our doctor. You know our doctor; no, he will not
listen to anybody ... he has repeatedly told in the past that he is the doctor, and I am not the
doctor, so I cannot suggest anything” (L1).

Even when the staff had suggestions or wanted to make changes in their areas of work,
they were often not allowed to do so unless the doctor gave directions.
“Change means, whatever Sir says I will do like that, I cannot say, ‘I want to do this” (L1).

The doctor at PHC 2 was different in that he sought the opinions of his staff with regard
to managerial decisions.
“All of us will discuss first, and if we feel this is correct and we can bring in the change we will
go to Sir and tell him, he will bring the change” (N2b).

The team members, such as the lab technician and pharmacist, seemed to be able to
make changes in their areas of work at the PHC.
“We can do, there is no restriction, we can do, we have to inform Sir, that we are doing this
change and we can do” (N2b).

At PHC 3, the doctor did not seek the opinions of all staff equally regarding managerial decisions, as the opinion of the lab technician seemed to be valued more than the
others. This may have been because the lab technician was well-qualified and had
worked at the district hospital previously. Well-qualified staff flattened the hierarchical
structure and enabled participation. The lab technician described how she was able
to negotiate change with the doctor by virtue of being an ‘expert’ in her area of work:
“So me and madam [doctor] discussed and decided to have the ANC clinic on one day and
NCD clinic on one day. We decided to have NCD clinic on Fridays every week and have started
this” (L3).

We also observed that staff training, and clear responsibilities empowered them to
make decisions and participate in patient care. The nurse described the initial inhibition to make decisions independently and how this changed after roles were specified:
“Earlier, we used to say that Madam [doctor] has to write. Only if Madam writes we do sugar
test, we were afraid that we have no permission to do. Now we have no fear if patients come,
we do the tests” (N3)

Team cohesion
The team members had specific roles related to their training, but all of the teams
reported sharing each other’s work if possible and supporting each other, especially
during absences due to leave. This was especially important, as we observed that the
teams at all of the PHCs rarely had all members present on all days, due to leave, deputation for training, or supervisory visits from the district or state health authorities that
demanded their attention.
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The team at PHC 1 was the least cohesive of the three. They had no shared activities in
which they participated. The pharmacist, in particular, was often not involved in the
meetings or in causal discussions. However, they did help each other, especially when
on leave, as illustrated by the lab technician:
“If I am on leave, and I am not available also, they will manage, if I give some work for them
and ask them to do it on my behalf, and tell them that I am on leave, they will do it, like filling
the details, everybody will support in our staff” (LT1).

We observed the most cohesion between team members at PHC 2. They would wait
for each other during the lunch break to eat together:
“Our PHC is like a home, very little time we fight or else we are all one, especially during lunch
time we are all one. I have worked in several other places, but here is the best, there they used
to be on their own, but here everybody’s work we share and do” (LT2).

We also observed that tasks were redistributed by mutual agreement during the course
of implementation when a member expressed an inability to complete the task due
to a lack of time. At PHC 3, the team was supportive of each other and helped each
other with their work. We observed the team getting together during their break time
on some days. However, the transfer of three members of the team limited our understanding of cohesion in this team.
“Here they are very supportive, if suppose we have to do FBS, but I come late, sisters here said
no problem we will do it till you come” (LT3).

Motivation and perceived effect of the interventions
At all three PHCs, the staff perceived some changes due to the interventions, resulting
in increased motivation among some of the staff. Interestingly, counselling had the
greatest impact on personal motivation and satisfaction at the PHCs. At PHC 1, the staff
felt that the follow-up was better, as they now had records for each patient at the PHC.
“Very few patients were coming regularly for follow-up visits, they used to come casually, take
tablets and go, but now they come correctly once in a month” (N1b).

At PHC 2, the effect of counselling was also a motivating factor, as illustrated by the
lab technician, who was doing the counselling for patients:
“When we counsel a patient about the dos and don’ts for his diabetes, which they will not be
knowing, and they listen to us, we will feel satisfied “(LT 2).

The lab technician at PHC 3 also expressed similar motivation and satisfaction after
counselling patients:
“Just doing the tests, anybody can do that, but the counselling I have done and they have
followed my instructions, and they have made use of it, that gives me a satisfaction that even
I have contributed something” (LT 3).
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The lab technicians at PHC 2 and PHC 3 had volunteered to complete this task because
the nurse did not have time during the course of implementation. The lab technicians
were accepted by patients and found it fulfilling to participate in this manner.
Comparing the local context and the outcomes of implementation at the different PHCs
Although the PHCs are similar to respect to their roles, team structure and available
infrastructure available, we found differences in team behavior that may have affected
the way the team came together to implement the interventions. The success of implementation at PHC 2 can be related to relatively more cohesive and participatory team
dynamics. Another significant contextual factor at PHC 2 was the presence of the CC,
which positively influenced the outcome of the intervention (Table 4.6).
The CC was able to facilitate the workflow, follow-up with patients and serve as the
focal point for the changes introduced:
“If one person is there to coordinate, it is helpful, or else just me to do everything will be
difficult. We have care coordinator, so he is the person, and we are monitoring the cards” (D2).

From the analysis, it appears that a team leader (medical doctor) who is willing to include
other members of the team in making decisions regarding functioning of the PHC and
a cohesive team are important contextual ingredients for the implementation of QIs in
primary care facilities. The presence of a CC who is able to facilitate the implementation
of these changes can also be important.

Discussion
We studied the implementation of QI interventions for NCDs at three public PHCs in rural
South India and qualitatively assessed the implementation processes and outcomes.
The three PHCs had different outcomes, as only one of the PHCs was able to make the
changes and were implementing them at the end of 9 months. Comparing the local
context at the three PHCs highlighted the role of hierarchical arrangements in the
team and the lack of a team-based approach, which could be related to the different
implementation outcomes. We also found that workflow management by a CC, team
cohesion and motivation from feedback positively impacted the implementation
process. These findings are not unique to the setting of rural publicly funded PHCs in
India and have been reported in other primary care settings for persons with diabetes
and hypertension (Khatib et al., 2014; Rushforth et al., 2016).
Theoretical reflections
We found the CFIR framework to be a good guide for our study, as it helped define
constructs, such as context and setting. We found that hierarchical structures influ-
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enced team-based care and impacted implementation related to the inner settings.
We confirmed that centralizing or concentrating decision-making negatively impacts
implementation. Similarly, team cohesion relates to the construct of social capital, defined
as the quality and extent of relationships within the organization (Damschroder et al.,
2009). The CFIR further proposes that the bonding between members of the team influences implementation, and we found that this may have been a contributing factor to
the relative success of implementation at PHC 2. The MUSIQ model focuses much more
on interactions at the micro level during implementation processes (Kaplan et al., 2012).
The model hypothesizes that the internal ecosystem at each primary care facility is
driven by the leader and directly impacts the implementation outcome. Leadership is an
important theme in the MUSIQ model (Kaplan et al., 2012) and all our findings (hierarchy,
team cohesion, motivation, staff attrition) can be related to leadership at the three PHCs.
Relevance of the results
Across different settings in primary care, leadership influences day to day functioning
and impacts quality of care. Strong management and leadership competencies, such
as motivating the team, have been identified as critical to enhancing health system
performance (de Savingy and Taghreed, 2009; Yellappa et al., 2016). Though leadership and management are theoretically distinct, they overlap in practice. Leadership is
viewed as a process of enabling others to work, and management as a set of tasks, such
as planning, budgeting and organizing (Daire et al., 2014). It is this view of leadership
that we found lacking, especially at PHC 1. Many studies have shown that team-based
care, in which all members of the team play an integral role in providing patient care, is
an effective tool in delivering high quality patient-centered care (Wen and Schulman,
2014; Wagner et al., 2017; World Health Organization, 2018). However, strong enabling
leadership is required to facilitate team-based care.
Leadership that is relational, combining a vision and sensitivity to the views of others, is
considered to be more effective in bringing about QIs (Cleary et al., 2018). Authoritative
and hierarchical styles of leadership are associated with poor staff motivation, inability
to work as a team and poor outcomes for patients (Jackson et al., 2017). The WHO and
the Alliance for Health Systems, in its flagship report, define participatory leadership
as the ability to empower teams and engage communities to achieve better health
outcomes (Report, 2016). This type of participatory leadership needs to be developed
at all levels of the health system, but particularly at the primary care level and in the
context of an LMIC. However, developing leaders that facilitate team-based care is
especially challenging in countries like India, where doctors have traditionally been
the sole providers of care.
Case studies of leadership in primary care in 12 countries have highlighted the role of
training primary care leaders for effective leadership (Flahault et al., 1986). In the Indian
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context, training, and sensitization to relational aspects of leadership is an important
first step. These skills are not part of the training in medical school; therefore, training
courses may be one way to create awareness. Identifying role models and effective
mentoring are other ways by which this capacity can be built over time. This also calls
for studies of the complex interactions of leadership, context and system change in the
Indian context using relevant methods (Gilson and Agyepong, 2018).
In this study, we experimented with task redistribution among the team members at
primary care level. Redistribution of tasks or task shifting to members of the team other
than the doctor is a viable, cost-effective solution to improving care for persons with
chronic conditions in primary care in LMICs (Joshi et al., 2014; Seidman and Atun, 2017;
World Health Organization, 2018). In this study, the task of counselling was shifted from
being the sole responsibility of the medical doctor to either the nurse or lab technician
and the task of reminding patients to attend follow up at the PHC shifted to the ASHA
in the community. While the task of counselling was well taken up by the nurse or lab
technician, it proved difficult for ASHA workers to regularly follow up patients in their
homes. Clearly defined roles and appropriate capacity building are recommended to
enable task shifting (World Health Organization, 2007); in our study, we found this to
be crucial in enabling the nurse or lab technician to counsel patients.
The positive feedback from patients regarding lifestyle advice received during counselling sessions motivated the nurse and lab technician to perform this additional task and
is likely to have contributed to the relative success of this task shifting arrangement. A
recent study of motivation and job satisfaction of health workers in Indian PHCs report
that training sessions and the opportunity to use the acquired skills were important
factors motivating health workers (Peters et al., 2010).
The limited ability of ASHAs to follow up patients despite capacity building and clear
role descriptions that we observed in this study, may at least partly be due to the lack
of specific financial incentives. Indeed, ASHAs currently receive incentives from the
Ministry of Health, for each of the health care services they provide, mainly related to
maternal and childcare. A recent study that evaluated the training of ASHAs for the
control of hypertension also report that the lack of a financial incentive demotivates
the ASHA from incorporating additional tasks into her routine (Abdel-All et al., 2018).
Recent reviews pertaining to the context of LMIC, support task sharing and teambased care as a promising way forward to deliver chronic care at the primary level but
also point to the necessity of supportive supervision (Anand et al., 2019). Regulatory
frameworks, enhanced job descriptions and a clear policy framework at the state level
would be required to roll out task shifting at a wider scale (World Health Organization, 2007; Joshi et al., 2018). In India the recent legislation introducing a new cadre of
community health providers for primary care is a step in this direction (Ayog, 2016).
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Community health providers are envisaged to be persons associated with allopathic
medical practice, such as nurses, that after the requisite training will be able to fulfil
the role of medical doctors at the primary level of care. Other studies in similar settings
have shown that non physician clinicians, appropriately trained, are as competent as
physicians in providing primary care (Rao et al., 2013).
We also found that the presence of a CC at the PHC facilitated the workflow and task
redistribution. This highlights a possible need for additional staff that is not necessarily
highly specialized, but that can play the role of a manager in coordinating patient care.
In our study, the coordinator retrieved health records and guided the patient through
the health facility. This role ensured a consistent point of contact for the patient at each
visit to the health facility and facilitated the management of the patients’ health record.
Both these activities contribute to continuity of patient care (Schwarz et al., 2019), a
crucial element in the care for persons with a chronic condition. While the availability of
financial resources for an additional coordinating staff at the PHC may be challenging
in India and other poorly resourced settings, this role could be taken up by an existing,
non-specialized staff at the PHC (Van Dillen and Hiddink, 2014). The policy option of
introducing care coordination as an additional and specific task in delivering care for
chronic conditions has not (yet) been researched thoroughly in the Indian context.
Our study was limited by the inclusion of only three PHCs where the doctors were
willing to participate. Obviously, we therefore cannot generalize our findings to other
Indian PHCs and acknowledge that the varied motivation of doctors to engage in a QI
initiative will impact implementation, even in similar settings. We are also aware that
we were able to only assess some of the possible influencers in the implementation
process. There may have been important factors in the external environment, such
as the policies that shape the delivery of care at the PHC, which we were not able to
capture, as the focus of the study was more on the inner settings of the individual
PHCs. However, the in-depth understanding of the inner settings we gained in this
study would have been difficult to achieve if we would have increased the number
of PHCs or expanded the scope of the assessments. In addition, we have not related
implementation success with the outcomes of the intervention, as we wanted to first
understand the context and its role in the implementation process. The outcomes of
the interventions will be reported in a subsequent paper.
Sixty per cent of mortality in LMICs can be attributed to poor quality of care, and
the remaining to non-utilization of health services (Kruk et al., 2018b). QI initiatives
are greatly needed, especially at the primary care level in LMICs (Garcia Elorrio and
Schneider, 2012; Kruk et al., 2018a). Investments in strengthening primary care such
as infrastructure and equipment need to be accompanied by continuous QI efforts
relevant to the local context. QI measures developed through participatory approaches,
involving health care professionals, patients and communities are more likely to result in
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locally relevant and therefore sustainable QI (Nambiar et al., 2017). Ghana presents one
such example of continuous QI to support the implementation of a national maternal
health programme that was scaled nationwide (Agyepong et al., 2001; Twum-Danso et
al., 2012). It appears that a broad and deep stakeholder engagement, data-driven assessments, a health systems approach to QI, capacity building of leadership and immediate
scaling of tested, locally relevant intervention packages as crucial elements for QI in
their setting (Twum-Danso et al., 2012). The findings of our study are in line with these
conclusions, and this seems to be a way forward to achieve QI in LMIC settings. Delivery
of high-quality care is the need of the hour, and requires continuous QI initiatives with
attention to leadership, capacity building and genuine participation of all stakeholders.

Conclusion
We found that the prevailing hierarchical relationships in primary care teams in India
are a major barrier to team-based care and redistribution of clinical, organizational,
and managerial tasks at PHC level. This study draws attention to the need for building
capacity and leadership to enable better implementation of public health programmes.
Further research regarding the development of QI teams, testing QI intervention
packages and studying organizational behavior at primary care settings in India, is
required to strengthen the delivery of primary health care for people with chronic NCDs.

Key messages
• Implementing changes in the workflow, redistributing tasks to members of primary care teams,
recording patient information, and involving community health workers in the follow-up of patients
in primary care settings in India is a challenge with respect to the local context.
• We found that the implementation of quality improvements was negatively impacted by the
hierarchy within the team, inhibiting team-based care, whereas team cohesion and motivation
from implementing the interventions facilitated the implementation process.
• We argue that there is a need to nurture participatory leadership at primary care facilities in India and
similar settings to build an environment that overcomes hierarchies to facilitate team-based care.
• This study also highlights the need for more research regarding organizational behaviour at primary
care facilities in India to strengthen primary health care.
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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.
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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 traditionally 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 healthcare 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 challenging in low-income and middle-income
countries such as India.8, 9 Primary care often 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 selfmanagement 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 characteristics affect the ability of primary care delivery systems and
its actors to change.16 This complexity renders traditional approaches to implementation and evaluation insufficient.17
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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, appropriate 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 the implementation of these interventions, identifying what changed and how these changes related to the anticipated
outcomes. We also offer plausible explanations for how change occurred and why all
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 communicate 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 quantitative and qualitative methods
for data collection 20 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 organised 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 promotion 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
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and community health workers known as accredited social health activists (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 afternoon) 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 activities 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 healthcare infrastructure. In addition, Kolar was one of the five districts that
was selected for pilot implementation 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 citizens 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 information retained at
the facilities, impeding continuity of care; lack of counselling to support patients for
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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 guidelines identify risk assessment, measurement of blood pressure
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. Subsequent discussions focused on caring
for persons with these conditions, the feasibility of implementing these tasks to list
possible interventions. Finally, after a prioritisation exercise, the agreed upon intervention package which was implemented at the three sites included: (1) rationalise and
reorganise the workflow to include essential 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 5.1).

Rationalize
workflow

Task
distribution

Clinical
Records

Capacity
building

Figure 5.1: Intervention package.

The workflow prior to the interventions is depicted in Figure 5.2 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,
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each patient made three trips to the doctor at each visit to the facility, each time having
to wait in a queue outside the exam room (Figure 5.2). 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 5.3).

Figure 5.2: Workflow prior to implementation.
BP, blood pressure; PHC, primary healthcare centre; RBS, random blood sugar.

Figure 5.3: Changed workflow.
BP, blood pressure; PHC, primary healthcare centre; RBS, random blood sugar.

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 knowledge and skills for some of the
tasks, such as counselling and foot examination. Therefore, training and orientation
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 associate 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
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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 understand 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) assumptions 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 theoretical framework.27
We developed the ToC in consultation with the implementers 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 5.4). The impact of the intervention 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 informationbased 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 lifestyle advice and (3) patients would heed the reminder to follow-up
at the PHC (Table 5.1).

Figure 5.4: Theory of change.
Text in blue boxes represent inputs, green circles depict interventions and yellow boxes point to assumptions made. Please refer to Table 5.1 for more details.
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Table 5.1: 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 toperform
tasks.
Shared, distributed tasks ensure
team-based care and decreaseload on
individual members.
Enables staff to perform the assigned
tasks.
Enables continuity and provides
information for treatment decisions.
Evidence from other studies support
that counselling enablespatients to
make and sustain healthy lifestyle
choices.
ASHAs are the link between healthcare
services and the communityand are
best placed to support patients at their
homes.

1. Skills developed
during training
sessions will be
applied, especially
treatment decisionmaking and
counselling skills.
2. Patients will adhere
to treatment
regimens.
3. Patients will heed the
reminder to followup at PHC.

2. Tasks distribution among
staff
3. Training
4. Clinical recording of patient
information
5. Counselling for adherence
to medication and lifestyle
modification
6. ASHA to remind patients in
their homes

ASHA, accredited social health activist.

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
pressure 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 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 facilityretained 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 associate
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.
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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 interventions. Patients who came
for regular follow-up visits (>3 visits) at PHC 2 were selected because this implementation was sustained throughout the 9 months at this PHC only. In total, we conducted
nine interviews (see patient characteristics in Table 5.2). 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 verified them. At each visit to the
PHC, the research team took field notes, guided by the ToC.
Table 5.2: 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
2
3
4
5
6
7
8
9

F
F
F
F
M
M
M
M
F

60–70
60–70
50–60
50–60
60–70
60–70
50–60
50–60
50–60

<3
<3
<3
<3
<3
<3
<3
<3
<3

1.5
1
5
10
16
0.5
6
10
1

1–2
3–4
3–4
1–2
1–2
<1
3–4
1–2
1–2

HTN
DM
DM
HTN
DM
HTN
HTN
Both
Both

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 percentages 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

5

130 | Chapter 5

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 source.

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 5.5). 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.

Figure 5.5: Total number of new patients visiting the primary healthcare centre (PHC) and enrolling
for care month wise during the intervention period at the three PHCs.

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
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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 5.6).
The proportion of persons that returned for the first follow-up visit was 60%, 62.7% and
58% at PHCs 1, 2 and 3, respectively, Of the patients who came for the second follow-up
visit, 66%, 50% and 39% returned for a third follow-up visit (Figure 5.6).

Figure 5.6: Percentage of patients who came for a scheduled follow-up visit to the primary
healthcare centre (PHC).

More patients sought care for hypertension compared with diabetes, and most patients
came from the catchment area of the three PHCs. Table 5.3 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 verification, which may explain the wide variations among PHCs.
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Table 5.3: Characteristics of patients enrolled for care of DM or HTN at the PHCs

Patients with DM or HTN
Diabetes
Hypertension
Residing in catchment area
Family history of CVD, DM or HTN, n (%)
Current smoker
Current use of tobacco other than smoked
Physical activity <30 min/day
Regular use of alcohol

PHC 1 n (%)

PHC 2 n (%)

PHC 3 n (%)

36 (100%)
14 (38.8)
27 (75)
30 (83.3)
1 (2.7)
0 (0)
1 (2.7)
6 (16.6)
4 (11.1)

212 (100%)
121 (57)
151 (71.2)
157 (74.1)
19 (9)
5 (2.3)
29 (13.6)
56 (26.4)
5 (2.3)

31 (100%)
14 (45.2)
19 (61.3)
23 (74.2)
5 (16.1)
3 (9.6)
2 (6.4)
8 (25.8)
1 (3.2)

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
diagnosed 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 information 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 technicians 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 assessment 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 considerably. At PHC 3, all tasks were completed for almost all persons
enrolled at the PHC (see Figure 5.7). 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

Figure 5.7: 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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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.
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 consultation 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 rationale 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 interventions. Tasks were
also not shared at PHC 3 and were completed by the doctor. There was no recording
of clinical 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
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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 possibility with the district
health office before the start of 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 replacements were made at the PHC in the subsequent months.
At PHC 3, the workflow reverted to as before the interventions, 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 publication). 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 (responding 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 coordinator or navigator to guide patients through the workflow. The
coordinator was the focal point of contact for the patient. The coordinator also stored
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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 interventions at PHC 2.
Most patients expressed that they felt they had achieved better control of their conditions. This positive feedback 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 5.6). The main outcome of interest was the trend in
glycaemic and blood pressure control. As hypothesised in the ToC, we found a decline
in both the average fasting blood glucose and systolic blood pressure with an increase
in the person-months of follow-up (Figures 5.8 and 5.9). Most patients (80%) with more
than 3 visits achieved target control of blood pressure and blood sugar. However, it
is not possible to confirm that the decline in blood sugar and blood pressure estimation is indeed due to the interventions and that this decline is statistically significant.
The lack of a control group limits further analysis to rule out a regression to the mean
phenomena, that may be occurring.

Figure 5.8: Average fasting blood glucose levels by person-months exposure to interventions (error
bars: SD).
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Figure 5.9: Average systolic blood pressure (BP) by person-months of exposure to the interventions
(error bars: SD).

Discussion
In this study at three PHCs in rural South India, we co-designed interventions with implementers to strengthen primary care for diabetes and hypertension. The interventions
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 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 implementation of the interventions. These approaches are known to
result in changes in practice and foster implementers’ 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 interventions, 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.
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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 condition. 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 instability 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 transfers have on the trust people place in
government institutions.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 retrieving
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 possibility is especially relevant
because the recent National Medical Bill 2019 proposes the role of a mid-level healthcare
provider. This function has not been clearly articulated 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.
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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 counselling by the nurse, populationbased/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 experience, we
recommend that team-based care be include in 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 integrative
framework combining process and outcome measurement is the biggest strength of
this approach.38 However, we also found that the ToC was too linear in its articulation
of change, and that change did not occur in such a manner. The challenges and local
solutions that developed in the course of the implementation were difficult to place in
the theory during implementation. Furthermore, 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. However, the nature of these assumptions is debateable.
The assumption that patients would adhere to the treatment regimen and lifestyle
advice, for example, may not have been realistic to assume. 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 alternative
enabling greater representation of the necessary flexibility 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 facilitation for
quality is reported in the primary care literature as a successful strategy to bring about
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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 development 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. We are unable to attribute the declining trend in blood sugar
and blood pressure measurements to the effect of the interventions. The interventions
we implemented are known to improve the quality of care and therefore this study
was not designed to test effectiveness of the interventions. We did not choose a trial
design and therefore lacked a control group that limited us from conducting further
analysis to test for significance of the observed differences in clinical measurements.
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
hypertension. Prevention and promotion are 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. Implementation was limited at one because
of transfer of team members and at another because of the doctor’s preference for
completing tasks without involving other team members. Only one of the PHCs could
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change and adopt the interventions throughout the 9 months of implementation,
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 continuity at
primary care facilities. We also found that the presence 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 attention 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.

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 implementation (9 months) and we acknowledge
that this may not have been adequate to produce the changes we have evaluated.
• The study was conducted at three public primary care facilities in rural South India with contextual
differences and thus findings are not generalisable.
• A major limitation of the study was the lack of involvement of patients in planning and design
due to local cultural influences.
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6.1 Putting the pieces together: a summary of the research
This research investigated health care delivery for chronic conditions, specifically for
diabetes and hypertension at the primary level of care, in India, a middle-income
country. Like other low- and middle-income countries, India is facing an epidemiological
and demographic transition, that results in a high burden of chronic conditions. The
Indian health system is further challenged by huge inequities in health. While there
is availability of both government and private health care, of allopathic (or modern
medicine) and indigenous systems of medicine (like Ayurveda), it remains that qualitative and affordable health care often eludes those who need it the most. India has one
of the highest out of pocket payments in the world resulting from a poorly regulated
private sector and a chronic underfunding for health by the government.
The aim of this research was to generate insight in how to strengthen primary care
for patients with chronic conditions, more specifically for diabetes and hypertension
patients in rural India. I sought first to answer the question of how chronic care is currently
organised at the primary level of health care in rural India and to identify gaps that could
possibly be addressed by several interventions. I used a mixed methods approach,
including study of patients and providers perspectives, in both private and public health
care delivery sub-systems. This included a survey of 100 persons to identify the most
accessed health facilities in the private sector, observations at six primary care facilities (three public and three private) and in-depth interviews with six providers and 24
patients in both public and private health care sectors. Further, I used an implementation
research framework of quality improvement to design interventions along with the local
primary care teams at three government run Primary Health Centres (PHC) in rural India.
This included an average of four discussions or planning meetings at each PHC with the
staff as well as three capacity building sessions at each of the PHCs. Finally, I assessed the
effect of the interventions after one year of implementation using a theory of change
approach to evaluation. I made an average of 14 visits to each PHC (42 visits) to monitor
the interventions during the 9 months of implementation. At each visit, observations
were conducted, and extensive field notes were taken, 15 in-depth interviews with the
teams at the three PHCs and nine interviews with patients were conducted.
In chapter 2, I reported on an in-depth assessment of the organisation of care for
diabetes and hypertension from multiple perspectives and showed that there are many
challenges for patients seeking primary care for chronic conditions in rural India. Challenges such as the fragmented processes of care, time constraints leading to poor and
rushed interactions between patients and providers with doctor-centred care processes,
I found, significantly impact the quality of care. Traditionally, the health care delivery
system in India has been organised to care for illnesses such as malaria, diarrheal disease
and pneumonia that are acute episodic and usually require only one or two interactions with health care providers. The lack of a performant clinical information systems
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to facilitate follow up on long lasting episodes and the medical doctor-dominated
care processes are both a reflection of a care model more suited for acute illnesses.
I found that patients with chronic conditions are poorly supported, especially in the
community, resulting in many patients failing to return for follow up visits. Patients
that did come for follow up often faced long queues for a limited interaction with the
doctor. The interaction time is inadequate for all the tasks that need to be completed
in caring for persons with chronic conditions. Based on these findings, I posit that the
current model of care does not adequately respond to the need for continuity and
coordination of care, and for support of self-management, that are essential to quality
chronic care. I concluded that interventions to reorganize primary care are required to
address the gaps in service delivery identified in my study.
In chapter 3, I synthesised, published international evidence for a chronic care model
that can be applied to the setting of rural India. Most chronic care models have been
developed and tested in the setting of a high-income country and therefore there was
a need to assess their applicability in low resource settings. While most of the widely
cited elements of the Chronic Care Model (CCM) by Wagner et al. were relevant to low
and middle-income country contexts, certain elements of contextual relevance were
not included: i.e. the nature of the provider-patient communication, the coordination
of care across levels of care as well as with other providers, and resource availability
close to people’s homes. Hence the need to adapt the CCM, making it ‘fit’ for LMICs.
The findings of the situational analysis presented in chapter 2 confirmed that all these
factors are also relevant to the Indian context.
In chapter 4, I grappled with the real-world implementation of a co-designed (with
implementers) intervention package to shift the current model of care to one that
responds to the requirements of chronic care in India. The intervention package
included a redesign of the workflow within primary care health facilities, task sharing,
improving the information system to enable patient follow-up and capacity building
of the primary care team. The critical role of the local context is strongly emphasised
in implementation literature. I therefore used participatory approaches to adapt the
interventions to the priorities of the local primary care teams. Redesigned workflows
were consequently slightly different at each of the PHCs such that at PHC 1 the team
decided that first the patient would meet the doctor whereas at PHC 2 the patient would
first meet the care coordinator. Similarly, task identification and distribution were also
slightly different at the three PHCs. Tasks identified were physical examination including
foot exam, prescription, counselling, laboratory testing and dispensing medicines. These
tasks were redistributed among the team: at PHC 1 the nurse volunteered to counsel
whereas at PHC 2 the lab technician conducted the counselling sessions. Medical
record keeping was initiated and at PHC 2 it was actively done by a care coordinator.
Implementation research is conducted in ‘uncontrolled’ environments that influence
not only the outcomes, but the implementation process itself.
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Notwithstanding the contextual focus and the participatory approach, in chapter 5, I
showed that not all outcomes were achieved as theorised (in a theory of change). The
interventions were implemented at all the three primary health centres (PHC) for the
first four months. Afterwards, however, there was a lack of continuation in two of the
centres. In one PHC, the team that was engaged from the beginning was transferred;
and in another the interventions did not continue after a few months. In the third PHC
where most of the interventions were implemented, the outcomes of care appear to
have been achieved. However, only 42% of persons came back for a follow up visit. We
observed a trend towards reduction in the mean blood glucose and blood pressure of
those enrolled in care that was positively correlated with the number of follow-up visits.
This trend, however, cannot conclusively be attributed to the effect of the interventions as the study design and lack of a control group limited us from testing statistical
significance. Medicines and essential equipment such as blood pressure and blood
glucose monitors were available throughout the intervention period at all three PHCs. A
major theme that explained the lack of team-based care was the hierarchies within the
health system whereas team cohesion and motivation resulting from positive feedback
by patients facilitated implementation.
The purpose of this research was to better understand the delivery of chronic care
in rural India and to implement a package of interventions aimed at improving the
quality of care for chronic diseases. This work shows that indeed there is an urgent
need to reorganise delivery of services for chronic care in rural India. However, as the
results of the experiment show, what needs to change and how this should be done
needs careful attention. Change does not follow a linear pattern but is complex and in
a real-world setting is often unpredictable, even when basic conditions appear to be
favourable. It is clear from the relatively unsuccessful implementation effort at two of
the PHCs that while team-based care, introduction of medical records and reorganised
workflows are useful interventions, their implementation is challenging due to the
complex nature of the health system. Complexity arises from the multiple relationships
and interconnectedness of the many components of the health system. Availability of
resources such as diagnostics and medicines is relevant only if there are trained health
care workers to use them. Financial resources influence the availability of resource as
well as health workers. Leadership at primary care facilities influences the availability
and utilisation of financial and other resources. Complexity also arises from the social
nature of the health system. Financial resource, diagnostics, medicines, are managed
by people that interact in unique and unpredictable ways influenced by their beliefs.
In the sections below I will discuss how this research highlights the importance of an
illness perspective vs a disease perspective underlying the organisation of care. This
research also draws attention to the importance of values, norms and organizational
culture in effecting change towards chronic care. For example the position of the
medical doctor at the apex of the hierarchy is a result of the social norms that undergird
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the organisation of care at a PHC. The caste system and gender biases that underlie
societal structures are reflected in these hierarchies. The doctor, the most educated
health worker in the team is usually of an upper caste compared to other members
of the team. Therefore, the position of the leader is most naturally for the doctor. This
explains to some extent the pervasive persistent nature of the hierarchy. There are of
course several layers to the hierarchy and among the reasons for it, gender also does
play a role. While, it was not the aim of my research to delve into this social phenomena,
it very much influenced implementation and outcomes. Thus, this has implications for
implementation, change and innovation; the interventions we prioritise should include
interventions relevant to the local context and intentionally address norms and organizational culture for greater success. I support this line of argument in the discussion
below and propose a fundamental change in the care delivery paradigm. The shift is
from a predominantly biomedical model to a person-centred, community-engaged
model of chronic care, relevant to the contextual realities of health care in rural India.

6.2 Pieces in perspective: Strengths and limitations of the
design and methods
The strengths of this investigation are the methodological approach and the theoretical frameworks that were used. A participatory approach in a real-world setting
seemed best suited to the aim of the research which was to study how to strengthen
healthcare delivery systems for chronic conditions. A mixed methods approach and a
theory of change based evaluation are cutting edge methodologies at the interface
of medicine and social sciences, well suited to answer the research question. The use
of theoretical frameworks such as the Consolidated Framework for Implementation
Research (CFIR) to study and capture context, enabled insight into the reasons for the
observed outcomes of the implementation. The CFIR for example describes five major
domains: the intervention, the inner and outer setting, the individuals involved, and the
process by which implementation is accomplished. In the inner setting the framework
describes constructs including interactions and networks among team members
which enabled me to explore and identify team cohesion as a crucial motivator of
implementation. While the CFIR definitely helped me to identify a range of probable
influencers, it has not been possible to study all of the CFIR domains in great detail.
I did for instance, not address in depth the external policies and incentives that play
a role at the PHC and the degree to which the organisation is networked with other
organizations. There were choices I had to make as a researcher that limited the study of
context. For example, I chose to focus on team dynamics in the organizational culture,
focusing on the inner setting and did not explore the influence on implementation
of the policy environment (i.e. the outer setting). The choices I made were guided by
the perceptions of local teams, as well as by observations in the field leading me to
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focus on what emerged from the field as predominant influencers of implementation.
Practical considerations of feasibility also influenced the decisions. The use of theoretical frameworks to draw inferences, however, does make the findings relevant to similar
settings despite different local contexts.
Another strength of the study was that implementation was done at three primary
health care facilities rather than only one. The three case-studies allowed comparison
and identification of themes that were common to the setting despite contextual differences. Having three case studies enriched the analysis as it allowed me to query the
data across the three similar yet different settings.
A major limitation of the study was the inability to involve patients as an important
stakeholder in the design of the interventions. Patient perspectives were sought in the
gap analysis as well as during the evaluation, but not during the design of interventions
at the PHCs. Health care provider and patient relationships in India have traditionally
had a power imbalance in favour of the provider. Most health care delivery is driven
by the provider and there is little or no role of patients in deciding care processes. The
suggestion to bring patients to the planning meetings for intervention design was
therefore met with resistance by the primary care team. The reluctance of primary
care teams to involve patients in discussions is most likely a result of the traditional
top-down approach where the health care team usually plans and decides what is best
for the community. Changing such tradition requires a reinforcement of the value in
participatory approaches. The methods in this research, specifically the process of co
design was a step towards increasing the team’s confidence in participatory processes.
Such transformative action is required to break down unhealthy hierarchies and bring
people to the centre of discussions about their health and health care.
In the following sections I revisit concepts that I introduced in chapter 1, now in the
light of the findings. I will first discuss illness and disease concepts, relating them to the
lessons that emerged from the research. Next, I will reflect on the findings and outcomes
of the research with regard to the theory of change and the quality improvement
framework. And lastly, I present a conceptual model for chronic care that integrates the
research learnings and proposes a reorganisation of primary care that may overcome
some of the challenges to the change that I encountered in this research. The model
proposed is currently a concept and implementing it will of course have many challenges. I discuss some of these challenges, not very different from the ones I faced in
this research, and possible ways in which we can address them.
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6.3 Relevance of ‘disease’ or ‘illness’ concepts to the findings
of this research
The organisation of health care is shaped by underlying concepts of health and disease.1
As introduced in chapter 1, disease and illness are distinct but overlapping concepts.
Disease typically is defined in terms of a physiological abnormality whereas ‘illness’ is
conceptualized as the human experience of ‘ill health’ having both an objective and a
subjective reality. A predominant disease perspective translates into health services
concerning themselves mostly with the physical aspects of the condition such as the
medical treatment. A disease perspective can be seen reflected in the policy choices
that are made for public health by the ministry of health in India. The chronic disease
control program in India, for example, focuses on screening and continuation of
medical treatment at higher and more specialised levels of health care system. There
is relatively little guidance on addressing the social determinants of health and on care
to be provided in the community and at the primary level of health care.2 An illness
perspective on the other hand, translates into person-centred approaches in health
care. The centrality of the person was already identified by George Engel in the 1970s
in the biopsychosocial model that he proposed as an advancement to the biomedical model.3 The biopsychosocial model pays attention to all domains of human life,
embedded in the belief that the boundaries between health and illness, between
well(ness) and sick(ness), are diffused by cultural, social, and psychological considerations.4 Person-centred care (PCC) based on the biopsychosocial model, encourages
health‐care providers to partner with patients to co‐design and deliver personalized
care.5 The Institute of Medicine in its landmark report on quality of care, identified PCC
as one of the six pillars of quality health care, defining it as “care that is respectful of
and responsive to individual patient preferences, needs, and values”.6
The current health care services for patients with diabetes and hypertension at the
primary level of health care in rural India are predominantly biomedical in orientation. The findings of this research showcase this biomedical orientation in the focus
on medicines during outpatient consultations, the rushed interaction of the doctor
with a patient that lasts a few minutes at the most, and a lack of involvement of the
family in the overall process (chapter 2). Literature about the Indian health system
response to chronic conditions such as mental health and disability confirms this
biomedical dominance.7–9 A biomedical orientation of the health system is known to
result in hierarchical arrangements between health professionals, as well as between
providers and patients.10 One of the findings of this study was that team-based care
was inhibited by the hierarchical structures that prevail. Counselling is another example
where the biomedical orientation of the health care system can negatively influence
its implementation. In my study, counselling was locally interpreted and implemented
as education sessions about diet and lifestyle modification. Although counselling is a
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task to support self-management and empower patients, other studies also report that
it is operationalised in a host of different ways. Counselling interventions range from
health education/ awareness style programs to counselling and goal setting programs.11,
12
A conflict between interventions and the underlying understanding of health and
disease in a model of care can lead to distortions in practice. Fletcher et al. point out
that awareness and education programs often result in reinforcing power dynamics
of a hierarchical doctor-centred health care system like in India.13 Jens Seeberg and
others, describe the use of terms like ‘defaulter’ to label persons that do not comply
with medicine regimens in the tuberculosis control program in India, because of power
hierarchies.
Education sessions or awareness style counselling does not always work out as a
person-centred empowering tool. Self-management was introduced in the late 90s
and is largely attributed to the work of Lorig et al. in the self-management programs of
Stanford University.14 Self-management programs typically include a focus on medical or
behavioural management, role management, and emotional management in addressing the psychological needs of persons. Implicit in self-management is a recognition
of the biopsychosocial dimensions of a person. Self-management also implies a shift
in the balance of power from the health care provider to an empowered, emancipated
patient. In India, traditionally, across the many systems of medicine that are practiced,
the power of information has always been with the health care provider. A patient
follows instructions given by the health care provider and is not supposed to have a
voice in decision making. The choice of where to seek care from is with the patient but
this is largely driven by issues of access and availability. Thus, patient empowerment
as conceptualised in other contexts and countries does not readily seem applicable
to the Indian context.
From my study it becomes clear that to deliver chronic care it is important to adopt
an illness-oriented, patient/person-centred approach as opposed to the predominant
disease focused and biomedical approach. In the next section, I reflect on the theoretical frameworks of implementation science and relate the findings of this research to
other examples of quality improvement in the Indian context. In doing so, I draw some
inferences that lay the foundations for a reorganised model of chronic care.

6.4 Change within a complex health system is challenging
In this study, the interventions, co-created with the primary care teams and implemented by the teams, included a redistribution of clinical tasks within the primary
care clinics to include counselling about lifestyle modification, a redesigned workflow
to streamline patient flow, a systematic recording of clinical information, and capacity
building of staff (chapters 4 & 5). These interventions were intended to improve the
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quality of care for diabetes and hypertension patients and overcome gaps in service
delivery (chapter 2). Interventions were based on an adapted chronic care model and
informed by evidence-based guidelines to include elements of community support,
self-management support, delivery system design, decision support, and clinical
information systems. The two outcomes intended, as theorized in the change theory
(chapter 4), to improve control of patients with diabetes or hypertension and ensure
regular follow-up. While we observed a downward trend in the average blood glucose
and blood pressure readings of persons in regular follow up, we were unable to conclusively attribute this to the interventions. The second outcome of regular follow up was
clearly not achieved, as less than half of those enrolled remained in regular follow-up.
Process indicators at this facility provided evidence of implementation. At the other
two PHCs, neither of the intended outcomes were achieved due to the relative failure
to implement the interventions beyond a four-month period. The varied outcomes,
when viewed through a complexity lens, are not surprising. On the contrary, we know
that change in complex systems such as the health system do not occur linearly.15, 16
Non-linearity is a result of the many interactions between various related elements
of the system. The health system is essentially a social organization and at the core of
the health system lie interactions between people. There are three important findings
of my research that I reflect upon to identify novel directions for the future. Each of
these findings focus on the roles of actors and their interactions in a complex health
care delivery system.
The first finding is the role of the leader of primary care teams in quality improvement
and in sustaining change, reported also in chapter 4. I used the quality improvement
approach, commonly used in implementation research, to co-design with implementers the interventions. Participatory approaches are believed to increase ownership
of interventions by local teams and allow for adaptation of interventions to the local
context.17 In my study, we observed that although the teams were engaged during the
design of interventions, at two of the PHCs they did not remain engaged throughout
the implementation. In one case the composition of team members changed during the
intervention period, and in another the medical doctor leading the team discontinued
the changes proposed in the intervention. I also report in chapter 4 the team dynamics
that are influenced by the leadership style of the medical doctor, which varied from
authoritarian to a participatory or relational one. In case of participatory leadership,
illustrated by the fact that the team was consulted in planning decisions, the team was
more cohesive and contrasting with more authoritarian leadership and individualistic
teams. The importance of relational leadership for change and improvement of quality
in health care has been highlighted in other studies across the world, and it is included
as an essential contextual factor in implementation research frameworks.17
In the Indian context as well, the importance of engaged leadership in effecting change
for quality improvement is reported consistently. There are but a few studies in India
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that explicitly use the quality improvement approach of implementation research to
strengthen health care delivery. Prominent among these are studies that intervened
to improve quality of primary care for mental health, maternal and new born health
and palliative care in different states of India.18–22 Most of these studies report that
engaged and relational leadership was crucial to initiate and sustain team-based quality
improvement at primary care facilities. Traditionally, in India the leader of primary care
is the medical doctor, and the most common leadership style is authoritarian, given the
strong hierarchical arrangements in health care that I report in chapter 2. Understandably, authoritarian leadership does not augur well for team-based care. There are two
ways one could tackle this: one is to think of an alternate leader (other than medical
doctors) and one is to train medical doctors for participatory leadership. The need for
team-based care for chronic conditions necessitates one of these actions. Alternate
leadership is possible through nurse-led and community health worker-based models
of care. They have been advocated for in the past mainly to overcome shortages of
medical doctors. However, nurse-led models have the potential to balance equality
among team members that is necessary for team-based care. Nurses as leaders of
primary care have the potential to overcome caste-based hierarchies and gender-based
discriminations that do impact team-based care.
The lack of community-based support for chronic care and the inability to involve the
ASHA worker at any of the three PHCs is the second important finding that I would like
to reflect on. Community-based support is the support patients would receive in the
community, close to their homes. The ASHA worker is at the very interface of organised
health care services and the community. Involvement of the community health worker in
delivery of chronic care is desirable to ensure continuity and self-management support
for persons with chronic conditions. However, in the Indian context, an ASHA’s selective
work largely focuses on maternal and child health for which she is compensated by an
honorarium. One of the quality improvement studies cited above implemented quality
improvement for mental health and also sought to involve the ASHA worker for patient
support in their homes.18 Like in my study, they also report the inability to involve
the ASHA for follow-up visits at home and highlight the lack of (financial) incentives
for the additional work as a possible reason for the failure. Many studies report that
an ASHA worker feels overburdened with her current responsibilities and therefore
hesitates to participate in activities that are not monetarily compensated.23–25 There is
a need to involve other community members and test alternate models like the use
of volunteers to provide support for chronic care in the community. Multiple health
workers at the interface of organised health care and the community are a possible
solution to an overburdened ASHA worker who is currently the only person reaching
out in the community.
And lastly, I found that interpersonal team dynamics and local organizational culture
played a role in the implementation of interventions. This is also well documented in
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implementation research studies world over and is described as the inner setting in
the consolidated framework for implementation research. The cohesive team at PHC 2
enabled and facilitated implementation as opposed to PHC 3 where the team members
functioned independently. Cohesion demonstrated by sharing lunch breaks or filling in
for each other during periods of leave were traditions followed at PHC 2. Attention to
the local organizational culture and statements of underlying values can therefore be
a powerful influencer of behaviour and positive change.26 While there are operational
guidelines for all health programs of the government in India, there is rarely an explicit
statement of values such as person-centeredness or equality as a preamble to how
care is organised. Person-centred care would mean treating a person with dignity and
respect, irrespective of caste, class, or gender, empowering them and involving them
in decisions about their health. These statements are important as constant reminders
against the inequities along caste, class and gender that exist in India. It would also
serve as a reminder that empowerment of people to take charge of their health is a
responsibility of the health system. Ultimately, the healthcare delivery system is a social
system made up of people and individuals whose interactions determine the direction
of change.27 So, it is possible to bring about desired change in complex systems like
the health system. Jefferey Braithwaite argues, and I agree, that we need to change
the way we think about health care improvement.28 Change does occur arising from
the interactions of smaller or simpler entities, from individuals and their interactions
within an enabling environment.28
Moving forward, these reflections on the current biomedical focus of health care
delivery, the hierarchies among health care providers, the lack of relational leadership, the need for strengthening community support through health workers in the
community and the role of values underlying the health care delivery system gave
insights to inform directions for the future. The insights lead me to propose nurses
as team leads with health worker and community health volunteers to engage the
community in a model that states underlying values of person-centred care and teambased approach.

6.5 Conceptualizing a new model for chronic care relevant to
rural India
The findings of this research point to the need for a reorientation of the primary health
care delivery system in India, away from a predominantly biomedical model towards
a more person-centred approach. Health services, especially for patients with chronic
conditions, need to reconcile paradigms of disease and illness in meaningful ways.
Primary health care delivery for chronic care needs to rethink the roles for team members
to ensure responsive, continuous, and comprehensive care. And most importantly, a
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reoriented model of care should state explicitly the underlying values that have the
potential to influence individual interactions and therefore the whole system.
Inspired by the concept of patient-centred care, a biopsychosocial approach and using
a system thinking lens, I propose an alternate framing of a model for chronic care
(please see Figure 6.1). This model is relevant to rural India and goes beyond a focus
on medicines and diagnostics. The proposed model of care conceptualizes personcentred, holistic care, not only limited to the health facility but continuous at home
and in the community. The person is at the centre of this proposed model as opposed
to the predominantly doctor-centred model that clearly emerged from this research
as a key feature of healthcare delivery at the level of PHCs. Person at the centre of the
model indicates that services are designed to meet the needs of the person with a
chronic condition. It follows that patient perspectives will be taken in the design as well
as in decisions regarding treatment and management. Figure 6.1 represents visually,
a Community Based Chronic Care Model (CBCCM) and highlights three important
interfaces for a person with a chronic condition: [1] the primary health care facility, [2]
other levels of health care and other health care providers in the health care system,
and [3] other sectors influencing health. The dotted line in Figure 6.1 depicts the role of
a robust information system that makes available and accessible relevant information
for informed decision-making. Information that would facilitate follow up of patients
and support home selfcare, including reminders for testing or health facility visit. The
orange blocks highlight the stated values that underlie the model and characterize
the interventions. These include [1] leadership taking responsibility for the team and
the people served, [2] the values of team-based care, i.e., equal respect for the role of
each team member, as well as [3] constant mindfulness of the person at the centre.
Diagnostics & medicines
Psychological support

Primary Health
care
Private health

Sectors

care providers
& Secondary/
tertiary levels
of health care

Person

other than
health

Family
Community

Responsible
Leadership

Person and family
centered

Team based
and equal

Figure 6.1: Proposed Model of chronic care – Community Based Primary Chronic Care Model
(CBCCM).
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Operationalising this model of care provide us an opportunity to redefine tasks and
roles for the members of the primary health care team. A team of persons/ health care
workers at the three interfaces would provide support to persons with chronic conditions and their families. The roles in the team include a nurse/doctor, a community
health worker to support care in the community and follow up, and another frontline
health care worker for community interventions and coordination with other sectors
(see Figure 6.2).

Nurse/ Doctor

At the interface of a person with the
organized health care

Community health
worker/ volunteer

At the interface of the person and
family/ community

Health worker

At the interface of the person with
other sectors including the social sector

Figure 6.2: Proposed team members for a community based primary chronic care model.

In India, there has been a recent push to decentralize primary care taking it closer to
people through an initiative of the government called Ayushman Bharat launched
in 2018.29 This national program introduces an element of financial protection for all
citizens and gives directions on decentralizing primary health care delivery. Currently,
primary health care is delivered at a PHC, catering to a population of 30,000 people. The
Ayushman Bharat program envisages a sub-centre (covering 5,000 population) to be
the first point of contact of people with the formal (government-funded) health care
delivery system. A model like the one proposed has relevance for these centres. Kruk
et al. also identify potentially generalizable opportunities for reorienting primary care
for chronic care in LMICs and their suggestions of integrating services and team care,
greater focus on patient and community, and harnessing technology for information
and communication resonate with my proposition.30
A model of care that is centred around persons and actively engaged with the
community in rural India is a need of the hour. The COVID-19 pandemic that ravaged
India earlier this year has amplified this need. In coping with the pandemic, it was
the engagement of local health systems with the community that provided the most
effective solutions to tackle the problem. The example of Dharavi in Mumbai, one of
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the world’s largest slums that contained COVID 19 infections through local action has
been widely reported.31 Local actions like the involvement of community volunteers
for aggressive contact tracing enabled early containment of the spread. Local organizations that work for health and other social causes in these slums were involved early
enough to create locally relevant messages emphasising handwashing and social
distancing. On the other hand, especially in rural India, the pandemic exposed the
absence of person-centred, community-engaged delivery systems. Mobilisation of
community for local action was not very effective and we are still struggling to increase
vaccine uptake especially in areas where there is a historic lack of services and trust in
government structures. Studies investigating the impact of the pandemic on care for
persons with chronic conditions show that rural India was at a greater disadvantage.32
These studies report that for up to 17% of persons with a chronic condition, there was
a disruption in access to medicines, highlighting the role of frontline health workers
in enabling access to medicines.32
Ultimately, a reorientation of the model of care to the proposed model calls for greater
attention to the underlying values and understanding of health. A move away from
the predominant biomedical underpinning towards a holistic biopsychosocial, whole
person approach to health is required. Including concepts of person-centred care
and primary, decentralized health care in health professional trainings would be an
important way to begin fostering change within the health system. Advocacy for
change in the national program guidelines for greater involvement of primary care
and person-centred approaches will, I hope, be informed, and influenced by this work.
There are many challenges to the changes proposed as a result of this research work.
In the next section I will briefly highlight some of the challenges that will need to be
systematically addressed in moving forward with this proposed model of care.

6.6 A person centred model of chronic care in the Indian context and way forward
“This is all ok and very insightful, but we have to do as we are told” was repeated both at
the local implementer level, as well as at the district level when the findings of the study
were shared at the district and state program levels. Officials, socialized in a bureaucratic
health system environment, expressed their inability to recommend implementation
at other PHCs without a guideline or clear directive from state and centre program
officials. Therefore, directions for a reoriented model of care would need to find a place
in the guidelines that prescribe action on the ground. The national program for control
of non-communicable diseases is specific to the prevention and care of persons with
diabetes, cardiovascular disease, and stroke. Currently the program does not present
a particular model for chronic care but rather identifies packages of services to be
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delivered at various levels of health care. The package of services at primary care is
limited to the mere instrumental continuation of treatment and screening for disease
activities. Redefining the package of services based on the proposed model of care to
include community action and increasing the scope of services at the primary level of
health care would be a way forward. Redefining the package however calls for a shift
to community engagement. This would not be entirely new. Indeed, the “communitisation” process of the National Health Mission (NHM), a national program concerned
with primary health care, precisely envisages community involvement to achieve
better health. The community action for health process is a strategy of the NHM, which
calls to place people at the centre of processes to ensure that health needs and rights
of the community are met.33 It involves communities through bodies like the village
sanitation and nutrition committees to contribute to strengthening health service
delivery. However, this strategy has been variously interpreted and implemented in
different states of India. A way forward would be to build on the already articulated
communitisation program when focusing on chronic disease care. Advocacy efforts to
draw attention to the role of communitisation in the reorientation of the model of care
could include policy briefs, writing commentaries and editorials especially in journals
such as the Economic and Political Weekly, that is widely read by policy makers in India.
Based on my experience in this research work, I anticipate that, at least in the principle,
the model proposed would be acceptable to health system actors like the primary
care team, patients, district health officials, state, and centre disease control managers.
However, the real challenge in operationalising it lies in breaking away from the historically doctor-centred model of care delivery in India. A doctor-centred model of care in the
Indian context is (still) strongly internalised in people’s minds and expectations. Previous
attempts at task shifting and creating cadres of socially relevant medical practitioners
were met with strong resistance, especially from the Indian medical associations.34 The
main arguments have been that rural practitioners are half-baked, and that quality of
care would definitely be compromised. In the proposed model, however, new roles are
envisaged beyond merely shifting of tasks. For example, a community health worker
in the primary care team operating at the interface of socio-economic activities in the
community has of yet never been considered. Another community health worker or
volunteer is envisaged to follow up patients in the home. This task, however, is currently
not listed as part of the package of services at primary care. It is at the level of the nurse
that tasks would need be shifted. This would require empowering nurses with adequate
training and demonstrating success in conducive environments. A recent trial in a tertiary
setting demonstrated that nurses were able to assess cardiovascular risk and counsel
patients with better outcomes of care.35 Such “success stories” would need to be more
widely shared with the medical establishment. Retraining of existing staff like the multipurpose health worker or the health visitors, and the involvement of volunteers in the
community, could be strategies to create the workforce needed in the newly proposed
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model of care. Change is possible and as seen in this research, small transformative action
in local primary care teams like co-designing interventions can influence the orientation of teams. Increased attention to patient perspectives, inclusion of a social history
to inform decision-making are small steps in the process towards more person-centred
care. Ultimately, the model proposed envisages people themselves to be involved in the
design and delivery of health care. This will need time to become the norm.
Financial implications of this model especially for the additional community level
workers would need to be considered for long term sustainability. The overall level
of priority for non-communicable disease management at primary care needs to be
emphasised. The funds allocated to NCD control and management could be marginally
increased to compensate for the additional costs in implementing a community-based
model.
Person-centred care models have been tested in other countries and there are definitely
lessons to be learned from experiences of re-orienting traditional health care delivery
systems towards patient-centred care. The report of the third conference on person
centred care in Geneva in 2010, coordinated by the International Network for Personcentred Medicine, provides some useful insights.36 The conference brought together
experiences in implementing person-centred care from different LMIC countries. A key
lesson, especially from the experience in Thailand, is that the combination of technical
field work and political pressure can succeed in inducing change. The person-centred
care model in Thailand took over ten years to become part of the national strategy.
Field level work in continuing to refine the implementation through multiple experiments at primary care level and raising the visibility of person-centred models of care
especially among policy makers, definitely are strategies that could be adopted in India.
The emphasis on person-centred care is also of relevance in the private sector of
health care. A large part of health service delivery for chronic conditions indeed takes
place through the private sector that includes both allopathic and Indian systems of
medicine. While decentralised care processes and community involvement are not
usually part of services provided by the private sector, a person-centred approach is
not new. Indian “indigenous” systems of medicine are known to tailor treatments to
the individual person and usually have a more holistic approach to disease and health.
There are excellent examples of non-governmental, not-for-profit organisations that
provide primary health care in remote hard to reach communities in India.37–39 Most
of these are community-based models that have engaged with communities through
frontline community health workers. I am optimistic that the movement towards
person-centred care in India may further gain momentum through small well documented initiatives showcasing the added value of this alternative model of care. The
way ahead is still long and difficult, but I dare believe that the present research is one
such step in the right direction.
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6.7 What would a person-centred model of care mean for
Shanti?
If health care services were modelled on a community based chronic care model,
Shanti would not be left out of care processes and would be supported to manage
her chronic condition.
When she visits the primary health centre, she has the space and time to share with the
nurse her problems in visiting the health centre every month for a refill of medicines. She
is not overwhelmed by the long wait in queues nor greeted by a rushed doctor ready to
lose patience with her because she was ‘non-compliant’ to the instructions she was given.
She and the nurse mutually discuss the constraints she faces and come up with a solution.
Together they decide that a member of the primary care team visiting her at home would be
helpful. The health worker will not only give her a refill of medicines but also check for any
warning signs that should prompt a visit to the health centre. Shanti has become a partner
with the primary care team in planning her treatments and in decisions that concern her.
On one such visit by the health worker, Shanti shares her struggles in making ends meet.
The community health worker helped her with the paperwork required to access the
government scheme that ensures wages for 100 days of work. Shanti is in a much better
position now, she feels less tired, her blood sugar is under control, and she was able to
pay her daughters fees at school on time. She looks forward to the health workers visit
and advise. She is also confident that in case she needs to visit a higher centre for care, the
health worker from the primary care team will be there to help her navigate the system. In
these last few months with the lockdown and the threat of COVID 19 looming large, Shanti
is still in touch with the health worker and has been receiving her medicines regularly.
In conclusion, there is a need to reorient primary health care delivery systems to more
person-centred approaches for chronic care. My PhD provides insights on how this can
be done and highlights the importance of focusing on people, relationships, and the
local context in attempting to do so. An alternative model of care for chronic patients
is proposed. It has the potential to reorganise care in a holistic, whole person approach
but will need to be tested both for feasibility and effectiveness in empowering persons
with a chronic condition. I hope to carry this work further and would look for opportunities to test this model in real life settings.

6.8 Personal reflections during this journey
“Though the world does not change with a change of paradigm, the scientist afterward works
in a different world” – Thomas Kuhn, Structural Revolution

The PhD journey has been a great opportunity to learn and grow. I entered this journey
not entirely aware of what lay ahead but am pleasantly surprised and grateful for where
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I have reached. I joined the PhD program in Aug 2015 through a generous scholarship
of the Belgian development cooperation administered through a framework agreement
between the Institute of Tropical Medicine at Antwerp and the Institute of Public Health
in India. Prior to the PhD I received training as a medical doctor and further specialised in community medicine. My MD training in community medicine was at one of
the premier medical colleges in India that has pioneered primary health care delivery
systems in rural villages of Tamil Nadu.
I had worked in the Indian primary and secondary health care delivery system for a
few years and the gap between evidence and implementation bothered me greatly.
Especially with regard to non-communicable diseases as I had also studied NCD
epidemiology. It is this frustration that propelled me to engage with the subject of
implementing change in the health system in the PhD program.
However, little did I know at that time that the PhD journey would challenge my research
paradigm and ways of thinking that I had almost taken for granted as the only avenue
to know reality. I was introduced to systems thinking and complexity, qualitative and
mixed methods research, and I honestly struggled to go beyond the reductionist way
of thinking I was so comfortable with. I will remain ever grateful to all my supervisors
that challenged me and opened up opportunities for me to question the lenses I was
using to think and the assumptions I had made.
I remember especially struggling with the constructivist view of multiple truths when
indeed all my training till now had been in pursuit of a single truth. The qualitative mixed
methods course of the ITM was instrumental in enabling me to identify pragmatism
as a philosophical position that freed me to embrace qualitative and mixed methods
research. I now identify with the realist research paradigm and am able to appreciate
the multiple realities of different perspectives. I have enjoyed the numerous conversations with my supervisors and am grateful for their gentle nudging and introduction
to varied literature in this journey.
Yearly visits to the ITM and two visits to Maastricht University during my PhD also contributed hugely to expanding my point of view. Having the opportunity to speak with
many different scholars and learn about their research made me view my work and
its contribution to science in new ways. I realise that each of us has a unique position
that is influenced by our own life journeys, world views and experiences. My research
work, the arguments and the insights I present in this thesis are an amalgamation of
my journey as a person and a health professional.
Just as much as my research has been influenced by my life journey, my life and family
have also been influenced by the paradigm shifts in thinking I experienced. I am, I think
more open to varied viewpoints and listen to others more graciously than I did earlier.
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Truly, though primary care for diabetes and hypertension has not changed drastically,
I now work in a different world where change is not linear, and all things, even you and
I, are wonderfully interconnected.
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Impact
The objective of this research was to understand the delivery of chronic care in rural
India and to test the implementation of a package of interventions aimed at improving
the quality of care for chronic diseases at primary care. I first studied in depth the
processes of care for diabetes and hypertension at public (government funded) and
private primary health facilities. This understanding enabled me to identify gaps in
the delivery of care. Further, I worked with three primary health centres, funded by the
government to co design and implement an intervention package to overcome barriers
to good quality of care. I found that the package of interventions that included; task
distribution, was successful in improving the quality and outcomes of care, however,
there were challenges in implementation. Changing practices at primary care is a
complex endeavour. I found that local norms and organizational culture such as the
prevalent hierarchies that place the doctor at the apex, have a large role to play in
the adoption of interventions. I also found that the team is constrained for time and
that involving the community health worker to strengthen support for patients in the
community was difficult.
The study and its findings has implications for the design of chronic primary care
delivery in rural India. Currently, in India, the design for chronic care through government primary health care facilities is guided by the National Program for Non- Communicable Diseases (NPCDCS). The NPCDCS program is vertically structured at primary,
secondary and tertiary levels of care. The program guidelines identify a package of
services at each level of care. The role for primary care is currently limited and includes
health education programs, screening activities and continuation of medication after
diagnosis. The diagnosis and initiation of treatment is planned at NCD cells, located
at the sub district hospital. A sub district hospital is usually at a distance from most
villages and many patients are unable to access the NCD cell for diagnosis and follow
up visits. Community based care is not mentioned in the guideline document and
apart from health promotion there is no specific role for the frontline health worker.
These are some gaps in the structure of the program that I believe the findings of this
study will help to fill.
This study enables me to make recommendations for the improvement of the quality
of chronic care in rural India, especially with regard to the role of primary care in the
NPCDCS program.
1. Primary care is ideally placed to coordinate screening, diagnosis and management
of diabetes and other chronic conditions and should be strengthened.
2. Guidelines for tasks that need to be done at primary care facilities should include
counselling and foot examination in addition to evidence based treatment. Medical
records for continuity of care need to established. Nurse led models of care are
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experiment worthy and training of primary care teams especially leaders of the
team in relational leadership is important.
3. Person centred approach to health care should include strengthening of community
support through a community based model of chronic care as proposed in this
thesis.
4. A statement of values underlying the chronic care model, such as person centred,
team based, should be made to enhance implementation of interventions to
strengthen care.
5. External quality improvement teams should be considered for primary care quality
improvement in India.
This study demonstrated the feasibility of an increased role for diagnosis and management of diabetes or hypertension at primary care centres. The focus on primary care is
especially important as this is the point of care the closest to peoples‘ home and is ideal
for continuity of care. Traditionally, at PHCs there has been no clinical record keeping
for various reasons including constraint of space. A major limitation to chronic disease
care at primary health centres is the lack of clinical records and information for follow
up of patients. It is possible to treat acute conditions like an episode of diarrhoea or
pneumonia without access to prior clinical information but not chronic diseases like
diabetes. In my study, we experimented with the introduction of paper based records
for patients enrolled for care and this was feasible at the PHC. Therefore, this study
showed that primary care needs to be and can be enhanced for chronic conditions
like diabetes and hypertension. The NPCDCS guideline could be revised to include a
greater role for primary care with a person centred approach.
There were challenges in implementation and this gave insight in how the change
towards person centred model of care can be made. Along with introduction of interventions and revisions in workflows or tasks, attention to the local organizational culture,
norms and values is required. I found this to be very important. I found especially that
the hierarchical arrangements with the doctor at the apex of the team hinders team
based care. Thus, consideration of nurse led models as a way to overcome the doctor
centred model of care currently prevalent is proposed. Another way in which this can
be overcome is through appropriate training of primary care leaders to lead the primary
care team with relational principles, taking everyone along and facilitating team based
care. And lastly, a statement of values has the potential to influence individual action and
create a culture of person centred thinking. We found values that underlie the health
care delivery system to be important as they influence the behaviour of individuals in
the health system. Values such as putting people and their families at the centre of the
care processes and treating all patients with dignity are important. Equally important
is understanding that disease is more than an elevated blood sugar reading but is
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defined and shaped by the experience of the individual. These need to be stressed in
guideline documents to bring about change.
I designed the interventions with primary care teams. This meant that local teams were
empowered to plan and monitor the interventions. This involved local capacity building
to improve skills at counselling and enable evidence-based treatments. The research
team and I played the role of an external quality team to support the improvements
in quality. A small but sure impact of the research was in drawing attention to quality,
the need to improve quality of care for chronic conditions and the role of an external
teams in supporting quality improvement.
These research results are relevant to policymakers that plan for chronic disease control
in India and other similar contexts. In India, the officials of the health and welfare ministry
concerned with the non- communicable disease program would be a target group for
the findings of this study. The national health mission that guides primary health care
and community based activities is also a program that could put into practice some of
these recommendations. There is a large role for non-governmental organizations in
India to demonstrate person centred care for chronic conditions. Civil society organisations like the people’s health movement can also set the agenda for person centred care.
The findings of this research would be useful to NGOs and civil society organisations
in improving the demand for better quality of care.
I plan to disseminate the findings to these groups mentioned above through various
channels. I have already presented the findings to the teams I worked with and the
district level health officials. There is a general agreement that quality of care needs to
be improved and primary care should be strengthened to deliver chronic care. In the
course of this work and interactions with the district health officials I notice a greater
priority to chronic disease care than before that may have been influenced by this
research. The findings of the research have been published in leading high impact
journals and contribute to the literature on quality improvement for chronic disease and
implementation research in India. I have also had the opportunity to present findings
of this work and person- centred chronic care ideas at two consultative meetings that
were convened to plan for future directions of primary health care in Karnataka. I am
writing a commentary on the findings that present the recommendations mentioned
earlier and hope to publish this in a widely read journal as well as in a blog. I also am
actively seeking funding to test the model of care I propose at the end of the thesis.
There are millions of people with a chronic condition in India and the numbers are
steadily increasing. This research and more are needed to ensure that the health system
does not fail people living and coping with chronic conditions.

A

174 | Dedication

Dedication
It is with genuine gratitude and warm regard that I wish to dedicate this work to
Professor Bart Criel, who recently retired from the Institute of Tropical Medicine,
Antwerp. I thank him for his constant encouragement, timely advice, and scholarly
inputs throughout my journey. I am deeply grateful to Bart for his genuine concern and
care for details not only regarding the academic outputs in the course of this PhD but
also for my general wellbeing during the PhD process. Many a time it felt like Bart was
like a sports coach, encouraging, egging me on, and yet ensuring I kept on track and
advanced academically. I thank Bart for his visit to my field site and for meeting with
the district medical officer and primary health centre medical officers. This contributed
greatly to support from them during the research study. I have learnt much from Bart
and am immensely grateful for his mentorship during my PhD and beyond.
I especially thank Bart for never failing to assure me that there was light at the end
of the tunnel. Well, I have my sunshades on, Bart, the light is indeed shining brightly
now. Thank You!
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