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Abstract

Introduction: To inform policies to promote well-being and eliminate health inequities in all
settings, this dissertation focuses on an often-cited necessity for population health and heath
equity—primary care—by pursuing the following aims: 1) conducting a review of the
literature on the impact of primary care features on health access inequities 2) investigating
the association between primary care experience (PCE) and the likelihood of hospitalization
for chronic ambulatory care sensitive conditions (ACSCs) & inequities in the likelihood of
hospitalization for chronic ACSCs among adults in rural Bihar, one of India’s
socioeconomically backward states; and 3) investigating the association between the quality
of local primary care—measured as average provider competence—and an individual’s self-
rated health (SRH) & inequities in SRH in rural Bihar, India.

Methods: The 1st aim uses the scoping review approach. The 2nd and 3rd aims analyze
data collected through household and provider surveys conducted under a parent study set
in Bihar, India, using logistic regressions to model the odds of hospitalization and poor SRH
as a functions of PCE and average provider competence, respectively, including interactions
with markers of inequity.

Results: Primary care interventions are largely associated with improvements along the
health access continuum for disadvantaged and advantaged populations, oftentimes with
greater improvements for disadvantaged populations. Better PCE is associated with reduced
likelihood of hospitalization for chronic ACSCs among adults. Individuals in the poorest
wealth quintile with better PCE experienced the largest drop in the likelihood of
hospitalization, compared to higher wealth quintiles. Better quality of local primary care,
beyond a threshold, is associated with better individual-level SRH, although improvements in

SRH appear to inequitable by gender and age.



Conclusion: This dissertation provides support for the strengthening of primary care
systems, particularly in LMICs to tackle the burden of chronic primary care sensitive
conditions and health inequities. Findings also highlight the importance of ensuring that the
local quality of primary care is of an adequate standard to promote population health. More
studies are needed to evaluate the quality of primary care and the reasons behind inequities

in access to primary care in lower income countries.
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Secondary Reader: Drs. Leiyu Shi, William Brieger, Olakunle Alonge* and Saifuddin Ahmed*
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Chapter 1: Introduction

Primary health care (PHC) is widely recognized as a concept that is essential to the
promotion of health and well-being.! In 1978, the International Conference on PHC held in
Almaty, Kazakhstan launched the global thrust for prioritization of PHC as "an integral
part...of [a] country's health system...and of the overall social and economic development of
[a] community...The first level of contact of individuals, the family and community with the
national health system bringing health care as close as possible to where people live and
work...".2 The concept of PHC has, however, gone through several reinterpretations since
the Declaration of AlIma-Ata. To clarify this confusion and guide future implementation of
PHC, the background paper for the Global Conference on PHC held in 2018 put forth a
modern definition of PHC as a "whole-of-society approach” to health founded on 3 pillars: (1)
delivery of health services to meet the health needs of individuals and families (2)
multisectoral policy and action to address broader determinants of health, and, (3)
empowered people and communities supported by the health system and other sectors to
advocate for and co-develop needed health policies and services.>* At the root of this
approach is a commitment to “social justice, equity and participation”.® The first pillar of PHC
includes the delivery of quality primary care.* The main features of primary care are: (i) first-
contact access for each new health concern; (ii) continuity of care, i.e. using a particular
source of care for most health needs over time; (iii) comprehensive care for most health
needs; and (iv) coordinated care for instances when it must be sought elsewhere.® Primary
care is oftentimes the means through which PHC is implemented in the health sector and is
well-positioned for this role, as it is delivered by health providers who regularly engage with
members of communities, and can identify applicable determinants of health and
opportunities for intersectoral efforts to promote health.'®

International evidence shows that quality primary care improves health outcomes and

reduces health inequities.*® A review of studies in the US found an association between
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increased supply of primary care physicians and improved health outcomes, including
reductions in all-cause mortality, cause-specific mortality (cancer, heart disease, stroke),
infant mortality and low birth weight; higher life expectancy and self-rated health.’
Interestingly, a study conducted in New York state found a positive association between the
supply of primary care physician and hospitalization for ACSCs, possibly reflecting the
inaccessibility of primary care physicians when they are present.? In Latin America and Asia,
national primary care reforms have recorded reductions in mortality from primary care
sensitive illnesses, such as childhood illnesses and infectious diseases. Efforts to strengthen
primary care services likely played a major role in these positive trends.® In Benin, regular
contact with a village health worker, which reflects the continuity feature of primary care, has
been found to improve the likelihood of child survival.’ Internationally, primary care reforms
specifically aimed at disadvantaged populations have improved health equity. A study
comparing England and Ontario found that England's prioritization of disadvantaged
populations in its primary care investments may have contributed to a larger reduction of
socioeconomic inequality in avoidable mortality between 2007 and 2011."" Another UK-
based study found that each unit-increase in the supply of primary care providers was
associated with a decrease in hospital admission rates for ACSCs, even after controlling for
the degree of social deprivation in a population, among other confounders.'? In Bolivia,
Thailand and Bangladesh, evaluations of primary care programs targeting vulnerable groups
have also recorded reductions in excess infant and child mortality, as compared to more
advantaged groups.''° Studies also point to the relationship that primary care can have
with markers of inequity. For instance, an ecologic study of US metropolitan areas found that
the inverse relationship between primary care physician supply and mortality lost its
statistical significance among black Americans after controlling for the percentage of
population with income below poverty level and other socioeconomic factors.'® However,
other US-based studies have found that an increased supply of primary care doctors and

good primary care experience—in terms of accessibility, interpersonal relationship with the
2



provider, and continuity of care—are associated with good health and reductions in total
mortality, infant mortality, and low birth weight, even in the presence of income inequality.'’~
19

The launch of the Sustainable Development Goals, founded on the principle of “leaving no
one behind”, has renewed the call for the eradication of health inequity globally.?° Health
inequity is defined as “the [presence] of systematic and potentially remediable differences in
one or more aspects of health across socially, demographically, or geographically defined
populations or population subgroups (International Society for Equity in Health 2000).”%' The
WHO’s Commission on Social Determinants of Health (CSDH) conceptual framework
captures the pathways through which mechanisms at different levels of society result in
health inequities.?? According to the framework, social, economic and political mechanisms
determine an individual's level of privilege, also referred to as their socioeconomic position,
which is often proxied by income, education, occupation, gender, race/ethnicity, or social
class. Socioeconomic position influences one's experiences with intermediate determinants
of health, which include living & working conditions, behavioral factors, psychosocial factors,
and access to quality health care. Differential experiences with these determinants result in
differences in exposure and vulnerability to health-compromising conditions. This ultimately
leads to inequitable health outcomes. The framework also captures the "feedback" effect
that illness can have on an individual's socioeconomic position, e.g. by reducing their ability
to pursue employment opportunities, thereby worsening their socioeconomic position.
Widespread illnesses can also influence the social, economic and political mechanisms that
determine socioeconomic position. Additionally, the framework captures the role that the
health system can play in reducing the negative effect of societal disparities on health by (1)
reducing differences in exposure and vulnerability to health-compromising conditions
through the provision of quality health care, and (2) promoting intersectoral action to improve

health and reduce the negative impact of illness. The standards for quality primary care are



associated with better health, especially for disadvantaged groups, thus highlighting the
essential role of primary care in positioning the health system to reduce health inequities.®
The state of primary care in low- and middle-income countries (LMICs) is of particular
concern, as these countries contend with the double of acute and chronic conditions that are
amenable to quality primary care.® Health inequity also remains a major obstacle to
improvements in health status.? Although several studies have found a positive association
between primary care interventions and reductions in maternal, neonatal and child mortality
in LMICs, there remains a dearth of evidence on the impact of primary care on adult health
outcomes and health inequities in these settings.* Growing recognition of the critical role that
primary care plays in the achievement of global development goals for health calls for more
in-depth understanding of the association between primary care and health outcomes, and
inequities in all settings to inform health reforms aimed at strengthening primary care
systems. This dissertation, therefore, addresses this research gap by pursuing the following
aims:

Aim 1: To conduct a scoping review of the international literature on the effect of primary

care, as defined by its main and derivative features, on inequities in key dimensions of

health care access (approachability, acceptability, availability, affordability, appropriateness).

This scoping review will provide an updated synthesis of the literature on the impact of
primary care on health inequities and identify focus areas for future research studies to
enhance our understanding of the association between primary care and health equity in
various settings.

Aim 2: To investigate the association between primary care experience—i.e. the reported

experience of patients with their primary care provider—and the likelihood of hospitalization

among adults with chronic ambulatory care sensitive conditions (ACSCs); and the

association between primary care experience and inequities in the likelihood of

hospitalization among adults with chronic (ACSCs) in rural Bihar, India. ACSCs are chronic

or acute health conditions for which hospitalization can be prevented through quality primary
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care. Primary care can provide early management for these conditions, thereby preventing
complications. This aim seeks to remedy the dearth of evidence on the impact of primary
care on adult health and health inequity by focusing on adult health outcomes in Bihar, one
of India’s socioeconomically backward states.

Aim 3: Investigate the association between the quality of local primary care and individual

self-rated health (SRH); and the association between the quality of local primary care and

inequities in SRH in rural Bihar, India. The quality of local primary care is measured as the

average competence of primary care providers in an individual’s village. This aim also seeks
to remedy the dearth of evidence on the impact of primary care on adult health and health
inequity by focusing on SRH, which is predictive of morbidity and mortality,* among different

age groups in Bihar, India.

Organization of the dissertation

The subsequent chapters of this dissertation are organized as subsequently described.
Chapter 2 provides an overview of the methods used to pursue each aim of this dissertation.
Chapter 2 also provides a description of the context of Bihar, India—the setting for Aims 2
and 3—and a description of the parent study upon which the analyses for Aim 2 and 3 are
based. Chapters 3, 4 and 5 present Aims 1, 2, and 3, respectively. Each aim is presented as
follows: firstly, an introduction section provides a synthesis of findings from the extant
literature that are relevant to the aim, as well as the gap in the literature that necessitates the
pursuit of the aim; a methods section follows to provide an explanation of how the aim was
pursued; a results section follows to present the findings of the aim; lastly, a discussion
section follows to highlight key findings of the aim, in light of findings from previous and
related studies, and to present limitations of the study, as well as implications of the findings
of the aim. Chapter 6 serves as the concluding chapter of this dissertation, providing a
summary of the findings of each aim, the ways through which future research can build on

these findings, and the policy implications of these findings.



Chapter 2: Methods

The aims of this dissertation were pursued using the following methods. Details of the
methods used for each aim are described in their respective chapters.

Aim 1: Conduct a scoping review of the international literature on the effect of primary care,

as defined by its main and derivative functions, on inequities in key dimensions of health

care access (approachability, acceptability, availability, affordability, appropriateness). A

search strategy, which was developed around the two main terms of interest: “Primary health
care” and “health equity”, was adapted and used in several databases. Relevant articles
were selected based on criteria detailed in the Aim 1 chapter. Findings from this review are
presented as a narrative synthesis and are organized by health access dimension. Under
each health access dimension, equity effects of identified primary care interventions/reforms,

as well as the primary care features enhanced by each intervention/reform are presented.

Aim 2: Investigate the association between primary care experience—i.e. the reported

experience of patients with their primary care provider—and the likelihood of hospitalization

among adults with chronic ambulatory care sensitive conditions (ACSCs); and the

association between primary care experience and inequities in the likelihood of

hospitalization among adults with chronic (ACSCs) in rural Bihar, India. This aim used data

collected through the household survey conducted as part of a parent study (described
under the “Parent study” section of this chapter), which conducted a situational analysis of
the PHC system in Bihar, India (described in more detail under the “Context” section of this
chapter). Specifically, survey responses pertaining to chronic ilinesses experienced by adult
household members (30 years old or older) were analyzed. Logistic regressions were used
to model the odds of hospitalization as a function of primary care experience (PCE) score,
and interactions between primary care experience and variables used to mark inequities

(sex, caste, and wealth quintile; these variables are also referred to as ‘equity indicators’ in



this dissertation), adjusted for the type of chronic ACSC, and provider- and patient-level

characteristics.

Aim 3: Investigate the association between the quality of local primary care and individual

self-rated health (SRH); and the association between the quality of local primary care and

inequities in SRH in rural Bihar, India. This aim used data collected through the household

and clinical vignettes conducted as part of the same parent study that provided the data
used in Aim 2. The quality of local primary care is measured as the average competence of
primary care providers in an individual’s village. Logistic regressions were used to model the
odds of poor SRH—i.e. fair, poor or very poor SRH—as a function of a village’s average
provider competence, interactions between average provider competence score and
variables used to mark inequities (sex, age, and wealth; these variables are also referred to
as ‘equity indicators’ in this dissertation), adjusted for an individual- and household-level

characteristics.
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Figure 2.1: Maps of India & Bihar (source: Google Maps)

With a population of 104.1 million, Bihar is the 3" most populous state in India.?>?®In addition
to the pressures of having a large and growing population, Bihar is also one of India’s

Empowered Action Group (EAG) states, i.e. one of India’s 8 socioeconomically backward
7



states.?® Effects of the lack of resources can be seen in Bihar's health system, which is
underperforming for several reasons, including underfunding, weak infrastructure and a
shortage of human resources.? As a result, Bihar's population is yet to enjoy the benefits of
a fully functional primary health care system. In fact, the five leading sources of disability-
adjusted life year (DALY) loss in Bihar—(in order of magnitude) diarrhea, ischemic heart
disease, lower respiratory infection, iron deficiency anemia, and chronic obstructive
pulmonary disease (COPD)—can all be better managed with a strong primary health care
system.?” Beyond health, Bihar lags behind other Indian states in other aspects of
development, evidenced by its bottom ranking in the list of Indian states on the Human
Development Index.?®

Bihar's population is almost 90% rural.?® The government-funded portion of health system is
organized according to the three-tiered system adopted for rural areas nationally. ?° The
primary level consists of 2 kinds of facilities: sub-centers (SCs) and primary health centers.?®
According to government guidelines, SCs serve as the first point of contact between the
primary health care system and the community (3,000 — 5,000 people), providing services
related to behavior change, maternal and child health, family welfare, nutrition,
immunization, diarrhea control and communicable disease control programs.2® Primary
health centers serve as referral units for SCs, and the point of contact between the larger
village community (20,000 — 30,000 people) and a medical officer.?® Primary health centers
provide curative and preventive services.?® However, health system realities do not always
reflect government guidelines. For instance, centre:rural population ratios in Supaul, a
district in Bihar, are 58% and 88% below recommended ratios.?®

As part of a mixed health system, Bihar's public primary care providers coexist with private
providers, who are either formally trained or informal. Data shows that private providers are
the main source of curative care in Bihar, as 76% of curative care visits are made to a
private provider, while public providers are usually sought for other services such as

contraception.®® Care seeking from private providers exposes many to the risk of financial
8



hardship due to out-of-pocket expenditure since health insurance coverage is low. Only 12%
of households have a member who is covered by health insurance.' While there appears to
be a division of labor between private and public primary care providers, the details of

Bihar's primary care market are not clearly understood.

Parent study: Assessment of Primary Health Care in Bihar

The 2nd and 3rd aims of this dissertation are based on data collected as part of a parent
study titled “Assessment of Primary Health Care in Bihar”, which conducted a situational
analysis of the PHC system in Bihar, India to understand the extent to which the PHC
system addresses population health needs.

The Assessment of Primary Health Care in Bihar Study was conducted under the Bihar
Technical Support Program (BTSP), a partnership between CARE, an international
nongovernmental organization (NGO), the Bill & Melinda Gates Foundation (BMGF) and the
Government of Bihar.®? Through the BTSP, Oxford Policy Management (OPM)—funded by
BMGF—subcontracted Johns Hopkins University to design the Assessment of Primary
Health Care in Bihar Study. OPM carried out the data collection while CARE India was a key
stakeholder. The study was approved by the Johns Hopkins University Institutional Review
Board and the Sigma Institutional Review Board in India for human subjects research. The
principal investigator was Dr. Krishna Rao.

As part of primary data collection for the study, a cross-sectional survey of households in
rural Bihar was conducted from November 2019 till March 2020. Households were sampled
using stratified 3-stage probability proportional to size (PPS) sampling. In the 1%t stage, 70
PHC catchment areas were sampled from the 9 divisions of Bihar using systematic random
sampling. In the 2™ stage, 5 villages were selected within each selected PHC catchment
area using systematic random sampling. In the 3™ stage, a listing of households was
conducted in each selected village. Thirty households were selected from each village listing

using systematic random sampling. A total of 8,365 households and 39,477 individuals were



sampled. The survey was first administered to an adult member of each sampled household,
who was identified by the head of the household. This adult member identified members of
the household. Household members or their mothers, if the household member was a child,
then provided information on their health status, i.e. their self-reported health status at the
time of the survey, acute illnesses experienced 30 days prior, most recent hospitalizations,
chronic illnesses, in the case of adult household members, and providers that were sought
for care. Information was also collected on care seeking related to pregnancy and childbirth,
household socioeconomic status and other contextual measures.

Provider surveys were conducted with all PHCs identified for the household survey sampling
and providers identified through the household survey who were within 5km of a sampled
village. To survey providers identified through the household survey, 1 of the 5 villages,
which were selected within each PHC catchment area for the household survey, was
sampled using simple random sampling. Providers identified by household survey
respondents were then located to participate in the provider surveys. Three types of provider
surveys were administered: 1) facility-based assessments were used to measure the
structural quality (i.e. condition of building, equipment, drugs and available, human
resources present) of facilities, 2) clinical vignettes (further described in the Methods section
of Chapter 5) were conducted with providers to assess their knowledge and 3) direct
observations of provider-patient consultations were conducted to assess providers’ practice.
Surveys were conducted from February 2020 till March 2021, with a pause between March
2020 and February 2021 due to the COVID-19 pandemic. Direct observations did not
resume after the pause due to concerns for the safety of survey enumerators during the
COVID-19 pandemic. A total of 390 providers were surveyed—71 public providers and 319
private providers. Clinical vignettes and facility assessments were administered to all
providers while direct observations were conducted with 110 providers.

To inform this study, the author of this dissertation worked as a research assistant with other

members of the project team to analyze secondary data on the resources available to
10



Bihar's PHC system, coverage of primary care services, and the level and distribution of
health status (morbidity and mortality), expenditures, and use of curative and preventive
health services in Bihar. The author also helped to design surveys tools, which were used to
collect primary data on the use of primary care among households and primary care provider
practices, and consent forms. The author also supported cleaning of the household survey

data after the survey was completed.
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Chapter 3: A scoping review of reviews on the impact of primary
care features on health access inequities

Introduction

Primary care is one of the pillars of primary health care (PHC), a key strategy to achieve
universal health coverage and the United Nations Sustainable Development Goals.* Primary
care is defined as the level of a health system that has the following set of unique features:
first-contact access for each new health need, continuous person-focused care over time,
comprehensive care for most health needs, and coordinated care when it must be sought
elsewhere. These main features give rise to derivative features: family
centeredness/orientation, i.e. the consideration of family context in the assessment of an
individual's health needs; cultural competence, i.e. recognition of the needs of a
subpopulation that are not mainstream; and community orientation, i.e. use of community or
other epidemiological data in planning for and evaluating services to address a community's
health needs.®International evidence shows that quality primary care improves health
outcomes and reduces health inequities.*° However, focused attention on the effect of
primary care on health inequities is warranted given the renewed call in the global
community to tackle lingering inequities.?® A study on member countries of the Organization
for Economic Cooperation and Development (OECD) found that access to primary care
services is mostly evenly distributed, sometimes favoring the poor, while access to specialist
care favors the wealthy.®* Previous summaries of the literature also show that primary care
interventions and stronger primary care systems are associated with reduced health
inequities in high-income countries and LMICs.*3** Comprehensiveness of services, a main
feature of primary care, has also been found to be associated with more equitable health
care in countries of varying income levels.*® In LMICs, primary care interventions and
reforms targeted at disadvantaged populations, based on poverty and rurality, have also

reduced health gaps between these groups and more advantaged populations.®3¢
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Across the literature, primary care is measured in various ways: a type of provider, a set of
features (also called functions), and orientation of a health system.* However, it is the
attainment of primary care’s features that qualifies it as ‘good’.® Various measures may refer
to primary care features implicitly but explicit discussion is necessary to understand how
features can be enhanced to ensure the delivery of quality primary care. Furthermore, while
often-cited seminal reviews on the impact of primary care present key findings on health
inequity alongside other outcomes, an updated synthesis of the literature that is focused
solely on the impact of primary care on health inequity is needed to inform global efforts to
eradicate lingering inequities. It is also important to understand the various points at which
inequities manifest on the health access continuum—from needing a health service to
receiving care that is appropriate for one’s needs. These points are specified in a conceptual
framework developed by Levesque et al. as the following sequence of five dimensions of
health care access: 1) Approachability: awareness of the existence of needed health
services, followed by 2) Acceptability: comfortability with the way a health service is
provided, followed by 3) Availability and accommodation: level of ease with which care can
be reached in a timely manner, followed by 4) Affordability: availability of financial resources
to receive care, and finally followed by 5) Appropriateness: whether the health service
adequately addresses the health need.*” Quality primary care reduces health inequities by
impacting a patient’s experience with these dimensions.

To address the aforementioned research gap, this scoping review provides an updated
synthesis of the literature on the impact of primary care on health equity. Specifically, this
review synthesizes the effects of primary care interventions and reforms on the 5 dimension
of health access conceptualized by Levesque et al (approachability, acceptability, availability
and accommodation, affordability and appropriateness) for disadvantaged and advantaged
populations, while highlighting the primary care features— first-contact access, continuity,
comprehensiveness, coordination, family centeredness/orientation, cultural competence, and

community orientation—enhanced by each primary care intervention/reform. This review
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also identifies focus areas for future research studies to enhance our understanding of the
association between primary care and health equity in various settings, and the ways
through which primary care systems can be strengthened to mitigate health inequities. A
scoping review is deemed as the best approach to synthesize the literature because the
aims of this synthesis are to identify how research on the impact of primary care on health
equity has been conducted thus far, and to identify knowledge gaps in the literature. These
goals are in line with indications for a scoping review.® Compared to often-cited seminal
reviews on the impact of primary care, this review is unique in its singular focus on health
equity, and its application of the definition of primary care, as a set of features, and a

conceptual framework of access to synthesize findings.

Methods

A search strategy was developed in consultation with an informationist around the two main
terms of interest: “Primary health care” and “health equity”. The search terms used for
“Primary health care” included words to capture features of primary care. Due to the
extensive quantity of literature on the objective of this review, only review articles are
included in this scoping review. As such, the search strategy included a filter for systematic
and scoping reviews. The search strategy was adapted and used in the following databases:
PubMed, Embase, Cochrane Reviews, Scopus and WHO Regional (numeric and text). The
last search was run on January 5, 2022. Complete search strategies can be found in the
appendix.

A scoping review on the impact of primary care on health inequity was published by the
WHO in 2018.* This review thus builds on the findings of the previously done scoping review
by only including articles published in 2018 and after. A review of reviews on strategies to
reduce health inequalities was retrieved from the search conducted for this review.*

Relevant reviews published in 2018 and after were selected from the retrieved review, based
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on their titles and abstracts, to be screened. Additionally, other articles retrieved from the

databases were included if they were:

Reviews published in 2018 or after

- reviews with a description of their search strategy that includes a list of all databases
and other sources searched, key terms/words used, and an explanation of
restrictions, limits, filters and/or adapted search strategies applied to their search

- focused on health services provided at an individual's first point of contact with the
health system, i.e. primary care services.

- discussed the impact of at least one of the main or derivative features of primary
care, as per Starfield’s definition of primary care3, (or an intervention to improve a
feature) on differences in at least one of the five dimensions of health care access
specified in the access conceptual framework developed by Levesque et al 3’
between advantaged and disadvantaged groups

- specified the indicator(s) used to distinguish between groups based on advantage—
such as place of residence, race, occupation, gender, religion, education, or
socioeconomic status

Reviews were excluded if they were published before 2018. Reviews were also excluded if
they discussed primary care only in broad terms, such that the features addressed were not
clear or if they discussed impacts on health equity only in broad terms, such that the affected
health access dimensions and indicator(s) used to distinguish between groups based on
advantage were not clear. Reviews were excluded if they discussed the impact of primary
care on a health access dimension among disadvantaged groups without comparisons to
advantaged groups.

The title/abstract of each article was screened independently by two reviewers. The author
of this dissertation resolved conflicting votes. Each full text article was also screened
independently by two reviewers, and the author of this dissertation resolved conflicting votes.

Some articles were screened into the full text stage that did not clearly meet the objective of
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the review. As such, if the abstract of an article was not clearly related to the impact of
primary care/primary health care on health/health access or did not discuss effects on health
inequities or disparities, reviewers would first read through the introduction, methods,
discussion and conclusion sections. If relevant information was found, reviewers would read
the results section for more details. If no relevant information was found, reviewers would
exclude the article. An extensive report on health care quality, which was informed by a
literature review, was also retrieved from the search conducted for this review. Since reading
through the entire report was beyond the scope of this review, the summary chapter and
sections with headings that included “primary care” or “equity” were reviewed to decide on
the relevance of the report to this review. Articles were also excluded at the data abstraction
stage after further reading revealed that they were not relevant to the objective of this
scoping review.
The author of this dissertation abstracted the following information from articles included in
this review: author, publication year, type and objective of the review, number and type of
studies included that are relevant to this review, countries and populations covered by
relevant studies, how primary care is described in each relevant study including the primary
features addressed, the indicators used to distinguish between advantaged and
disadvantaged population, and the impact of primary care on each mentioned health access
dimension. The health equity impacts were categorized using terminology adapted from a
review by Schleiff et al*:

- Pro—equity effect: outcomes improve more for disadvantaged groups than for

advantaged groups.
- Equity effect: outcomes improve for disadvantaged and advantaged groups
equivalently.
- Inequity effect: outcomes improve less for disadvantaged groups than for advantaged

groups
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Findings from this review are presented as a narrative synthesis and are organized by health
access dimensions. Under each health access dimension, the results of pertinent studies
identified in included reviews are presented. The primary care features enhanced by the

interventions or reforms assessed in each study are also presented.
Results

Study characteristics

Of the 3,228 articles published in/after 2018 and screened, 11 reviews were included in this
scoping review, consisting of 7447 systematic and 445" non-systematic reviews. The article
selection flow diagram, which specifies the number of articles retrieved from the database
search, and the number of articles excluded at key points of the selection process can be
found in the Appendix (Appendix Figure 3.1). This diagram was created using the Preferred
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) figure template
provided by Covidence, the software platfrom used to conduct this review®?. The reviews
covered a wide range of topics, including the national health reforms, health interventions
targeted at marginalized groups, namely asylum seekers and culturally and linguistically
diverse patients, interventions aimed at improving behavioral and mental health, especially
among racial and ethnic minorities, vaccination coverage for children, community health
worker (CHW) interventions for maternal and newborn health services, patient navigation for
vulnerable populations and quality improvement interventions to reduce health inequities
among people with diabetes in primary care. These reviews included a total of 27 studies
that are relevant to this scoping review. These studies cover several countries—Thailand,
China, USA, Australia, UK, Sweden, Australia, Belgium, India, Bangladesh, Nepal, Malawi,
Kenya, —and various population groups—pregnant and post-partum women & newborns,
children, asylum seekers, people with mild-to-moderate mental health problems, people with
type-2 diabetes, adults, adolescents, and the general population. The indicators used to

distinguish between advantaged and disadvantaged populations include wealth, nationality,
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insurance coverage, race/ethnicity, age, and various socioeconomic characteristics (e.g.
characteristics of the household head, literacy, caste). Types of studies include secondary
data analyses (n=2), randomized control trials (RCTs) (n=8), a quasi-experimental study,
cross-sectional studies (n=6), pre-post studies (n=7), a longitudinal study, and qualitative
studies (n=2).

Equity impacts on heath access dimensions

The equity impacts of covered interventions are grouped and discussed based on related
health access dimensions. The primary care features addressed by each intervention are
also highlighted.

Approachability:

A review of the impact of community-based interventions on maternal and neonatal health
outcomes in LMICs found 4 studies showing equity, pro-equity and inequity effects on the
approachability of health services.*® Two studies showed equity effects of interventions,
which enhanced the first-contact and/or coordination features of primary care through home
visits from CHWSs and referral in the case of pregnancy complications®® or newborn iliness. In
Malawi, the coverage of at least 1 ANC visit with skilled provider increased equitably among
the poorest and richest households. In Kenya, a qualitative study found that protective
homebased care practices improved across socioeconomic groups. Three studies showed
pro-equity effects of interventions, which enhanced the first-contact and/or coordination
features of primary care through home visits from CHWs, referral in the case of newborn
illness and a mixed intervention, which trained community skilled birth attendants in basic
skilled delivery care at home and linked them to referral health facilities. In Malawi,
improvements in coverage of institutional delivery and knowledge of danger signs following
the intervention favored the poorest households, compared to the richest (e.g. change in Col
for institutional delivery: -0.059 (95% CI: -0.098, -0.020)). In India, contact with a CHW

increased the odds of at least four ANC visits and facility delivery among women in the lower
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wealth group (OR: 2.11; 95% CI: 1.71, 2.60) but not among women in the higher wealth
group; and it increased the odds of facility delivery among illiterate women (OR: 2.34; 95%
Cl: 1.83, 3.02) more than among literate women (OR: 1.33; 95% CI: 1.02, 1.71). In
Bangladesh, low performing areas, based on baseline socio-economic status and skilled
birth attendance, experienced greater increase in the proportion of women with at least four
ANC visits (OR: 7.2 (95% CI 3.6 to 14.3) vs 1.9 (95% CI 1.1 to 3.3)) and skilled birth
attendance (OR: 4.9 (95% CI 3.3 to 7.2) vs 1.7 (95% CI 1.3 to 2.3)) than high performing
areas. However, in India, an intervention that enhanced the first-contact feature of primary
care through home visits by CHWSs had an inequity effect, such that the odds of at least 4
ANC visits increased among non-Muslim women (OR: 1.85; 95% CI: 1.33, 2.58) but not
among Muslim women.

Availability and accommodation:

Nineteen studies discussed equity impacts related to availability and accommodation.

A benefit incidence analysis of Thailand’s UHC reforms, which enhanced the first-contact
access and comprehensiveness features of primary care, found that government spending
through the country’s Universal Coverage Scheme (UCS) was pro-poor since health service
utilization over a 6-year period, especially at primary and secondary levels of care, was
higher among members from the poorest quintile (26-29% of outpatient visits) than the
richest quintile (7-11% of outpatient visits), when compared to their corresponding
membership proportions (23-24% and 12-13% of UCS members were from the poorest and
richest quintiles respectively).*>5* Since the government’s health reforms prioritized
geographic accessibility of PHC services, it can be inferred that the results of the benefit
analysis indicate a pro-equity effect on the availability of care.*®

Community-based interventions on maternal and neonatal health outcomes in LMICs have
been found to have equity, pro-equity and inequity effects on the availability of health
services.*® Five studies showed equity effects of interventions, which enhanced the first-

contact and/or coordination features of primary care through home visits from CHWs,
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community based skilled birth attendance, and referral in the case of pregnancy
complications®® or newborn illness. In Malawi, equitable coverage of antenatal home visits by
trained community members was observed between the poorest and richest households. In
Bihar, India, immunization by CHWs was not associated with household SES. The receipt of
pregnancy or nutrition-related information from CHWs was also not associated with
household or village characteristics. Additionally, contact with National Health Mission
programme-trained CHWs (ASHAs) during pregnancy was equitable across socio-economic
groups in Uttar Pradesh. In a rural block located in Uttar Pradesh, utilization of ASHA
services did not differ significantly by caste (for birth registration), nor by socio-economic
class, maternal education or caste (for ANC and PNC). In Kenya, a qualitative study found
that skilled birth attendance improved across socioeconomic groups. Five studies showed
pro-equity effects of interventions, which enhanced the first-contact and/or coordination
features of primary care through home visits from CHWSs and referral in the case of
complications. In Uttar Pradesh, India, the coverage of antenatal and post-natal home visits
improved to a greater extent among women from the poorest households, compared to the
richest households, in the district where the intervention was implemented (Change in Col
for antenatal home visit: -0.172 (95% CI: -0.200, -0.143); change in Col for postnatal home
visit: -0.225 (95% CI: -0.289, -0.161)). In a rural block located in Uttar Pradesh, utilization of
ASHA services for birth registration was higher among women of a lower socio-economic
class (compared to higher socio-economic class, p-value=0.55), and who were illiterate
(compared to those with a high school education, p-value=0.21), although the differences
are not statistically significant. In Bihar, India, provision of food supplements by CHWs was
greater among families in the lowest wealth quintile (compared to the wealthiest quintile: OR
0.87 (95% CI 0.79 to 0.96)) and with less educated household heads (compared to more
educated: OR: 0.84; 95% CI: 0.63, 1.11). In Bangladesh, pro-poor improvements in the
coverage of several indicators (at least 4 ANC visits, ANC by a trained provider, and PNC

within 48 hours) were observed in the intervention areas, as indicated by negative and
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statistically significant changes in concentration indexes. In Nepal, the coverage of
uterotonic protection for vaginal deliveries increased the most among women from the two
lowest wealth quintiles. Three studies showed in-equity effects of interventions, which
enhanced the first-contact and/or coordination features of primary care through home visits
from CHWs and referral in the case of newborn illness. In Malawi, coverage of antenatal
home visits by CHWs was higher among women in richest quartile than in the poorest
quartile (Col for at least 1 antenatal home visit: 0.079 (95% CI 0.022 to 0.170)). In Bihar,
India, the odds of immunization by CHWSs was higher among households with a more
educated household head (immunization OR: 1.39, 95% CI: 1.05, 1.82). In a rural district of
Uttar Pradesh, India, utilization of ASHA services for birth registration was significantly
higher among Hindu women compared to Muslim women (OR: 4.41, p=0.05).

A Nepal-based intervention, which enhanced the first-contact feature of primary care by
using female community health volunteers (FCHVs) and CHWs as patient navigators for
pregnant women, had a pro-equity effect on the availability of services, as women from the
poorest quartiles were more likely to receive a home visit for their newborn from a navigator
within 3 days of delivery than the richest quartile. As patient navigators, FCHVs and CHWSs
accompanied women to the health center and arranged for their free transportation.*®
Studies also show the equity impacts of US-based interventions to enhance the
comprehensiveness feature of primary care by incorporating mental and behavioral health
services into primary care.*!*® Ayalon et al. found that, when MH/SA services are provided in
primary care clinics with communication between the MH/SA clinician and the primary care
provider, the difference in the average number of MH/SA visits between African American
and white elderly adults was not statistically significant (adjusted IRR: 0.58; CI:0.25-1.33,
p=0.20).%° On the other hand, when patients were referred to MH/SA services in a different
location, the number of MH/SA visits was significantly smaller among African Americans
than whites (adjusted incident rate ratio [IRR]: 2.87; Cl: 1.06 —7.73, p=0.03).%° The integrated

model, therefore, had a pro-equity effect on the availability of care to African Americans,
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compared to whites. Another intervention providing MH/SA services in primary care clinics
(also called integrated care) had an equity effect on availability of mental health care among
older adults in all ethnic groups (including Whites), except Asians.*? The rate of mental
health and substance abuse treatment increased for older adults receiving integrated care,
compared to the referral model, except for Asian adults who had a lower odds of care
access when receiving integrated care. 3 Differences in care access among ethnic groups
were not statistically significant. 4> Another intervention enabling PCPs to provide mental
health services, with a focus on youth, incorporated the coordination and cultural
competence features of primary care, and had a potential pro-equity effect among black
youth, compared to their white counterparts. The rate of specialty mental health care use at
six-month follow up increased significantly among Black youth (OR: 9.37, 95% CI: 1.58—
55.71) while the increase was weaker among white youth (OR: 3.09, 95% Cl: .77-12.39).%¢
A quality improvement (Ql) collaborative care program for depression, which also enhanced
the cultural competence feature, had a pro-equity effect on the availability of treatment
among ethnic minorities (Latinos and African Americans), compared to whites. Among
patients with baseline disorder, the QI program reduced unmet need for depression care
among minorities to a greater extent than among whites.%” Two other collaborative care
programs for depression, targeting older adults, had equity effects on rates of depression
care use. Results showed similar levels of improvement among ethnic minorities, compared
to whites®®, and among African Americans (a potential equity effect in this case since the
improvement in the intervention group do not appear to differ from the control group with
statistical significance), also compared to whites *° as evidenced by statistically insignificant
interactions between ethnicity and intervention status.

A review of vaccination coverage among children at the national level found that the
provision of vaccination through a special organization—known as well-baby clinics—within
primary care, which enhanced first contact, continuity, comprehensiveness and coordination

features of primary care, had potential equity effects on the availability of vaccines for
22



children in European countries.*® Three included studies from Sweden, Australia and
Belgium showed that uptake of MMR and/or DTP vaccines via well-baby clinics was not
associated with parental income, area level SES or family income.*® Maternal education was
also not associated with MMR coverage in Belgium.*® Although, a potential inequity effect
was noted in Australia, based on maternal education, as the lowest educated group had a
higher odds (1.63, 95% CI: 1.04-2.55) of being unvaccinated than the highest educated
group.*®

Affordability:

Two studies discussed equity impacts related to affordability. A secondary analysis of
China’s national survey data shows that health reforms, which enhanced the
comprehensiveness feature of primary care by including supply subsidies for the delivery of
primary care services, had a pro-equity effect on the affordability of health care. The rate of
catastrophic health expenditure declined the most for households in the lowest income
quartile (reduction between 2010 and 2016 (considering catastrophic health expenditure as
out-of-pocket payments greater than 40% of households’ total non-food consumption
expenditure): —6-16% (p < 0-01), compared to reductions of 2:7% (p <0-:01), 1-4% (p <
0-05), and 2:7% (p < 0-01), for the second, third, and fourth quartiles, respectively) (Yip-
2019).%° In Australia, the Integrated Health-care pathway, which promoted the first-contact
access and cultural competence features of primary care for asylum seekers, had an equity
effect on affordability, as it ensured that asylum seekers had the same access to health
services regardless of insurance coverage.®"°

One study based in Bangladesh showed potentially pro-equity effect of an intervention,
which enhanced the first-contact feature of primary care through a voucher program that
gave free access to various maternal health services.*® CHWs recruited women to the
program. The intervention’s marginal effect was stronger among women in the poorest

wealth quintile compared to the wealthier quintiles for ANC (43% (95% CI: 25-61%) vs 22%
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(95% CI: 13-30%)), PNC (25% (95% CI: 13-38%) vs 17% (95% CI: 10-25%)) and delivery
(68% (95% Cl: 55-81%) vs 42% (95% Cl: 33-50%)) with a skilled provider.*¢

Acceptability:

Two studies discussed equity impacts related to acceptability. A US-based intervention to
encourage breastfeeding among Cambodian postpartum women enhanced the cultural
competence feature of their primary care service by implementing a Cambodian menu for
postpartum mothers, and demonstrated a pro-equity effect.*? After implementation,
breastfeeding initiation rates were no longer significantly different between Cambodian and
non-Cambodian women (66.7% Cambodian vs.68.9% non-Cambodian p = .874), whereas
rates had been significantly lower among Cambodian mothers before the intervention
(16.7% Cambodian vs. 60.6% non-Cambodian p = .003). *> Another US-based intervention
enabling PCPs to provide mental health services to youth, which incorporated
comprehensiveness, coordination and cultural competence features of primary care had a
pro-equity effect on acceptability of care for Latino youth, compared to their white
counterparts. Study results show that satisfaction with care was higher among Latino youth
receiving the intervention, compared to those receiving usual care, with a statistically
significant difference (p=.015), while the increase among white youth receiving the
intervention was not statistically significant (p=.213).%¢

Appropriateness:

Five studies discussed equity impacts related to appropriateness. The studies assessed
interventions targeting the provision of mental and behavioral health services within primary
care,*** quality improvement interventions for primary-level diabetes care*’, and patient
navigation for maternity care*.

Three of these studies assessed US-based interventions that enhanced the
comprehensiveness feature of primary care by incorporating mental health services. A
collaborative care program for depression, which also incorporated the cultural competence

feature of primary care, had a pro-equity effect, as it resulted in greater improvement of
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health outcomes, when compared to usual care, among Latinos and African Americans
combined than among whites (p=.04 for intervention-ethnicity interaction for probable
depressive disorder).%” On the other hand, another collaborative care program for
depression, had equity effects since it improved health outcomes similarly among older
ethnic minorities and whites.%® An intervention enabling PCPs to provide mental health
services to youth—also incorporating the coordination and cultural competence features of
primary care—had a pro-equity effect among black youth, whose depressive symptoms
improved significantly at six-months follow-up (difference between intervention and usual
care depression scale score: —7.55, 95% Cl: —12.17 to —2.93), compared to their white
counterparts, who experienced weaker improvements (difference between intervention and
usual care depression scale score: —.16, 95% Cl: —6.37 to 6.04).%° A UK-based intervention
concerned the coordination feature of primary care, as it focused on referrals from primary
care providers to artist-facilitated groups, and was found to have a potentially pro-equity
effect on mental health outcomes.** Black and ethnic minority participants jointly had a
higher mental well-being score than White British participants, though the difference (3.3,
95% Cl: -5.3, 11.9) was not statistically significant.®’

A Nepal-based intervention, which enhanced the first-contact feature of primary care by
using female community health volunteers (FCHVs) and CHWs as patient navigators for
pregnant women, had an equity effect on the appropriateness of services, as facility delivery

increased among women from all wealth quintiles following the intervention.*®

Discussion

This scoping review of reviews sought to provide an updated synthesis of the evidence on
the impact of primary care, as defined by its main and derivative features, on health access
inequities. The interventions covered in the literature addressed the following features of
primary care: first contact access, comprehensiveness, continuity, coordination, and cultural

competence. Included studies assessed the impact of these interventions on health access
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inequity, by highlighting the following health access dimensions: approachability,
acceptability, availability and accommodation, affordability, and appropriateness. Only 5 of
27 studies discussed inequity effects of primary care interventions, which means that the
clear majority (82%) of included studies point to pro-equity and equity effects of primary care
interventions. This means that interventions mostly improved health access dimensions
similarly for disadvantaged and advantaged groups, or to a larger extent for disadvantaged
groups. The findings of this review also indicate that research studies on the equity impacts
of primary care are lacking and that studies assessing such impacts are mostly (16 out of 27,
59%) set in high- and upper-middle income countries. Additionally, studies from lower
income countries are focused on maternal and newborn health, while studies from higher
income countries cover a wider variety of health services.

Although primary care is described in various ways in the literature (type of provider,
features, and the orientation of a health system)*, this review has categorized each primary
care intervention and reform according to the corresponding feature of primary care since it
is the fulfillment of key features that constitutes good quality primary care.® Evidence shows
the different ways that these features can be enhanced for various population groups,
through nationwide health reforms, interventions for specific groups (pregnant and post-
partum women and newborns, children, asylum seekers, adults, adolescents), and specific
services. Primary care features are also often enhanced in concert to mitigate health access
inequities, as seen in examples such as Thailand’s UHC reforms*®, which targeted first
contact access and comprehensiveness; interventions to incorporate mental health into
primary care,*'*? which also addressed comprehensiveness, cultural competence and
coordination; well-baby clinics providing vaccinations for children with a focus on first-contact
access, and continuity , comprehensiveness and coordination*®; and community based
intervention for mothers and newborns which enhance first-contact access and coordination
of care*®48, Coordination is often described as referrals from primary care to specialty care.®

However, literature also highlights the important role that primary care plays in referring
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patients to non-clinical services that can effectively address their mental health needs.* As
such, the person-focused—as opposed to disease-focused—delivery of care engendered by
primary care® can facilitate multi-sectorial collaborations to promote the well-being of
individuals and communities.

As concerns the impact of primary care on health access inequities, evidence shows that
efforts to improve primary care features are associated with impact along various points on
the health access continuum. Studies have found mostly pro-equity or equity effects from the
starting point of approachability of health services to the final point of appropriateness of
care, as seen in improvements in health outcomes. Since this review includes qualitative
studies, statistical significance could not be assessed for all reported equity impacts of
primary care interventions. As such, the number of studies reporting pro-equity effects has
not been distinguished from the number reporting equity effects. Notwithstanding, this review
includes several examples of pro-equity effects of interventions that enhance features of
primary care, thus confirming that good quality primary care is associated with reduced
inequities in health access and outcomes, as noted in previous reviews (WHO-econ case,
Starfield-2005, Shi-2012).45%2 Pro-equity impacts of primary care on health access are
oftentimes a result of interventions that are targeted towards disadvantaged populations. For
instance, differences in breastfeeding initiation rates between Cambodian and non-
Cambodian postpartum women in a US hospital were reduced through the introduction of
Cambodian menu.*? In Australia, a healthcare pathway was introduced specifically for
asylum seekers and steps were taken to ensure that lack of Medicare entitlement did not
impede access to health care.® In Bangladesh, poor pregnant women were supported
financially to pay for transportation to facilities and medicines were supported, and were
oftentimes accompanied by CHWs to health facilities.*®¢3Additionally, US-based
interventions to integrate mental health services into primary care included cultural sensitivity
training for staff to alert them to the specific needs of ethnic minorities.** Similarly, a review

(not included in this scoping review) of reimbursement systems for primary care and their
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effect on health inequities did not find evidence of an impact but concluded that
reimbursement systems could reduce health inequalities by directing resource allocations to
disadvantaged populations.®*

This scoping review has also highlighted the need for more studies that evaluate the impact
of primary care on health access inequities. Although several reviews were found that
discussed the impact of primary care on disadvantaged populations, many of them were
excluded from this review because they did not explicitly compare health access dimensions
between disadvantaged and advantaged groups. This component is essential to furthering
our understanding of ways to reduce health inequities, which have been prioritized on the
global health agenda. Additionally, most of the included studies are from higher income
countries. Among studies set in LMICs, the majority (10 out of 12) focused on access to
maternal and newborn health services. So, there appears to be a need for further research
on the impact of primary care on health inequities in lower-income countries. Moreover,
future studies are needed that are set in LMICs and investigate the equity impacts of primary
care reforms and interventions on access to a wider variety of health services, such as
services for mental health, chronic conditions and adult populations. This review covered a
wide range of study types, which attests to the various forms that primary care interventions
take and various methods through which equity impacts can be evaluated. When possible,
future research studies should apply experimental or quasi-experimental longitudinal designs
to capture the independent effect of primary care on health inequities. Qualitative study
designs are also needed to understand the experiences of vulnerable populations with
accessing primary care, which can inform interventions to reduce health access inequities
through primary care. Studies should also specify the primary care features targeted by
evaluated interventions so that evidence syntheses can readily identify commonalities
among successful efforts to enhance certain features, as well as features that require further
research. Notably, family centeredness and community orientation are features which were

not highlighted among interventions identified in this review. As such, future studies can
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inform ways to enhance primary care, so that care is adequately informed by an individual’s
familial and community context.

While this scoping review provides a needed synthesis of the literature, there are limitations.
Firstly, only reviews published in English were considered. So finding from relevant reviews
published in other languages were not accounted for in this synthesis. Additionally, this
review only includes reviews with explicit discussions of the equity impacts of primary care,
i.e. the health access dimension is identified, as well as the indicator(s) used to distinguish
between groups based on advantage. As such, cursory mentions of equity effects of primary
care were not included, which may have resulted in the omission of potentially relevant
results. The few studies found to discuss an inequity effect of a primary care intervention
may also indicate publication bias. Primary care features do not promote inequity in and of
themselves but certain interventions could have such unintended consequences as a result
of their design or implementation.

In summary, the evidence gathered through this scoping review shows that interventions to
enhance primary care features are associated with improvements along the health access
continuum for disadvantaged and advantaged populations, oftentimes in ways that reduce
health access inequities. These interventions can take various forms—health reforms
consisting of a large set of interventions and targeted programs for specific groups or health
services—and can address several primary care features in concert. Notably, pro-equity
effects are usually not happenstance, as they often involve efforts designed with
disadvantaged populations in mind. To further the literature on the impact of primary care on
health equity and support the application of research findings, further research is needed
that evaluates the impact of primary care interventions on health access inequities and

addresses a wider variety of health challenges in lower income countries.
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Chapter 4: Investigating the association between primary care
experience and hospitalization for chronic ambulatory care
sensitive conditions amongqg adults in rural Bihar, India

Introduction

Primary health care (PHC), which aims to bring health care as close as possible to where
people live and work by being the first level of contact between a nation’s health system and
its inhabitants, is widely accepted as a key strategy for improving health outcomes and
promoting health equity—two major objectives on the global development agenda."? One of
the pillars of PHC is the delivery of quality primary care.* The main functions of primary care
are: (i) first-contact access for each new health concern; (ii) continuity of care, i.e. using a
particular source of care for most health needs over time; (iii) comprehensive care for most
health needs; and (iv) coordinated care for instances when it must be sought elsewhere .®
Using various measures of primary care, such as the supply of primary care providers, the
receipt of primary care service, the strength of primary care systems, several studies have
linked primary care availability and quality with improved health outcomes and reduced
impact of poor economic conditions on health.*

A widely used and validated indicator of primary care quality is the occurrence of
hospitalization due to ambulatory care sensitive conditions (ACSC). These are chronic or
acute health conditions for which hospitalization can be prevented through quality primary
care. Primary care can provide early management for these conditions, thereby preventing
complications. It is therefore telling that the top 5 leading causes of death in LMICs include
lower respiratory infection, diarrhea, ischemic heart disease—all of which are ACSCs.%
Additionally, these countries are grappling with high levels of health inequity.? International
evidence shows that quality primary care is essential to tacking these issues.*® However,
while there is extensive evidence of the positive impact of primary care on maternal,
neonatal and child health in LMICs, there is need for further research on primary care as

relates to adult health outcomes and health equity in these contexts.*
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This study seeks to address this gap in the literature by investigating (a) the association
between primary care experience—i.e. the reported experience of patients with their primary
care provider—and the odds of hospitalization for chronic ACSCs (diabetes, asthma, lung
disease, heart disease, hypertension), and (b) the association between primary care
experience and inequities in hospitalization among adults (30 years old and above) in rural
Bihar, India. Inequities in hospitalization will be considered by sex, socioeconomic status
(SES; proxied by wealth quintile in this study) and caste since these are well-known markers
of health inequity in the Indian context.®® Good primary care experience, particularly in terms
of provider’s accessibility and relationship with the patient, has previously been found to be
associated with better self-rated health and mental health.'® Additionally, the experiences of
patients with their providers has been connected to several key components of health care
provision, including patients’ adherence to providers’ instructions and employee
satisfaction.®” Measuring patient experience in primary care is therefore essential to ensuring
that services are responsive to patients’ health needs.

This study focuses on Bihar, one of India’s socioeconomically backward states. A more
detailed description of Bihar’'s context is provided in the Methods chapter of this dissertation.
As of 2016, the 5 leading sources of disability-adjusted life year (DALY) loss in Bihar, were
ambulatory case sensitive conditions (ACSCs): diarrhea, ischemic heart disease, lower
respiratory infection, iron deficiency anemia, and chronic obstructive pulmonary disease
(COPD).?’An assessment of public primary health centers found Bihar to be among India's
poorest performing states.®® Moreover, the quality of government funded primary care in
much of India is below minimum standards.®® This partly explains why outpatient care is
mainly sought from India's largely unregulated private sector. Moreover, health inequities
persist in India across socioeconomic status, caste, class, sex, and place of residence.® As
such, this study will not only address a research gap but will also proffer policy implications

for the strengthening for Bihar's and, by extension, India’s primary care system.
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Methods

Data collection

Data used in this study was collected via the household survey conducted as part of the
parent study described in the “Methods” chapter of this dissertation. As concerns chronic
illnesses experienced by adult household members (30 years old or older), the survey
collected information on the type of ailment (asthma/ lung disease or condition , heart
disease/condition , diabetes/high blood sugar, hypertension or high blood pressure, and/or
other), when the individual was diagnosed, if they have ever been hospitalized for the
condition, and questions related to care seeking, such as the number of visits made to a
health provider for the condition in the past year, the type of provider usually sought to
manage the condition, travel time to the provider from home, and level of satisfaction with

their usual source of care (USC).

Data analysis
Analyses only included responses pertaining to chronic conditions that are ambulatory care
sensitive conditions (ACSCs), i.e. asthma/ lung disease or condition, heart
disease/condition, diabetes/high blood sugar, hypertension or high blood pressure. Since
individuals could be diagnosed with 1 or more chronic ACSCs, the unit of data analysis is
each instance of a chronic ACSC. Statistical analyses were conducted using Stata V. 13.
To address the 1st objective of this study, which is to investigate the association between
primary care experience and the odds of hospitalization for chronic ACSCs, logistic
regressions were used to model the odds of hospitalization as a function of primary care
experience (PCE) score, adjusted for the type of chronic ACSC, and provider and patient
characteristics, pertaining to the individual and their household.

logit(P_hospitalizationjx = 1) = Bo + B1[PCE score]ix + B2[chronic ACSC type]ix +

Bs[provider typelik + Ba[patient’s individual characteristics]y +

+ Bs[patient’s household characteristics];
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forj=1,...,nc individuals in household k, and i = 1,...,nj chronic ACSCs reported for
individual jk

The main independent variable, primary care experience (PCE) score for a chronic ACSC
instance, is calculated as a sum of the patient satisfaction score and the travel time score.
Patient satisfaction is on a 4-point Likert scale in the household survey with the following
options: very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied.
However, the majority of the responses were either “somewhat satisfied” or “very satisfied”,
so the patient satisfaction score was dichotomized into 2 categories: less than very satisfied
and very satisfied. The travel time score was divided into quartiles 1 to 4—1 being the
highest quartile for the time taken to visit a USC for a chronic ACSC, and 4 being the lowest
quartile for the time taken to visit a USC. The PCE score was dichotomized with PCE scores
ranging from 2 to 6 at the lower tier and higher scores, i.e. PCE scores of 7 or 8, set as the
higher tier. The minimum PCE score (2) means that patient satisfaction and travel time
received the lowest possible scores (1 each) resulting in a sum of 2, while the highest PCE
score (8) means that patient satisfaction and travel time received the highest possible scores
(4 each) resulting in a sum of 8. The correlation between patient satisfaction and travel time
was also calculated using Kendall's rank correlation.

Previous studies show hospitalization for chronic ACSCs is a result of an interplay of factors,
including provider characteristics, which determine the provision of care needed to prevent
hospitalization, and patient characteristics, which predispose a patient to hospitalization and
influence their ability to access needed care to prevent hospitalization.®® To capture provider
characteristics, the regressions were adjusted for the type of usual source of care (USC) that
the patient sought for their chronic ACSC—whether a private or public provider. Predictors
that capture patient characteristics include caste of the head of the patient’s household’, sex

and patient’s household’s wealth quintile, which is proxy for socioeconomic status. These

" Referred to as patient’s caste in subsequent sections of this paper
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variables represent key markers of health outcome inequities in India—sex, caste, and
socioeconomic status. 8¢ Religion of the head of the patient’s household? was also included
in the regressions since level of socioeconomic advantage has been found to differ based on
religion in the Indian context.”® Other predictors capturing patient characteristics include
factors that are associated with hospitalization for chronic ACSCs: whether the patient had
more than one chronic ACSC (proxy for comorbidity), age of the patient, patient’s marital
status (proxy for social support), level of education, employment status, smoking status, and
whether the family is enrolled in a health insurance scheme.®*The months since a patient’s
ACSC diagnosis was also adjusted for, seeing as this may affect recall of hospitalization for
said condition.

Regarding USC type, analyses exclude individuals who used pharmacies as the USC for
their chronic ACSC since pharmacists do not perform any type of examination on their
patients. Of the 1,651 observations from adults with chronic ACSCs, who indicated whether
they were ever hospitalized for their condition and had USCs other than pharmacies, 1,557
observations (94%) had responses to all considered predictors. Since this is greater than
90%, missingness was not imputed.

Households’ wealth quintiles are based on an index, which was measured as a household
wealth index, which was calculated via principal component analysis of household assets.”
The validity of these quintiles and caste categories were assessed by testing their
association with education, using Pearson’s chi-squared tests corrected for stratification of
the sample at district level (Appendix Table 4.1). Pearson’s chi-squared tests were also used
to test the association between the odds of hospitalization for a patient with chronic ACSC
and each categorical predictor. For the continuous predictors, locally weighted regressions
of the logit of the odds of hospitalization for a chronic ACSC against each predictor were

performed to assess their functional form and check for splines. The statistical significance

2 Referred to as patient’s religion in subsequent sections of this paper
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of potential splines was assessed using linear combinations of spline term coefficients in
logistic regressions adjusted for clustering of the sample at the village level, with the odds of
hospitalization for a chronic ACSC as the outcome. None of the splines were statistically
significant so they were not included in subsequent analyses. T-tests, also corrected for
stratification of the sample at district level, were used to compare the means of continuous
predictors between chronic ACSC instances that resulted in hospitalization and those that
did not result in hospitalization.

Aside from the PCE score, key predictors, i.e. independent variables that were included in all
regressions, were USC type, chronic ACSC type, sex, wealth quintile and caste. Other
predictors were considered as potential predictors to include in the regressions. To select
from among the potential covariates, logistic regressions of the odds of hospitalization for a
chronic ACSC were performed on key predictors, and every possible combination of the
potential covariates. Akaike information criterion (AIC) and Bayesian information criterion
(BIC) were calculated for each model. The logistic regression with the lowest AIC, adjusted
for clustering at the village level, was considered as the final model. Three mixed effect
logistic regressions, with random intercepts at household and village levels, using the same
predictors at the final model, were performed to compare results with the logistic
regressions—a) using only key predictors, b) using all predictors of the final model, and c)
using key predictors and all potential covariates.

The goodness-of-fit of the final model was assessed using several measures. The variance
inflation factor (VIF) was calculated to assess multicollinearity of predictors. An area under
ROC curve (AUC) was calculated to measure the model’s predictive ability. Pearson's and
Hosmer-Lemeshow goodness-of-fit tests were also conducted. Standardized Pearson
residuals were plotted against predicted probabilities to check for influential observations
and assess the fit of the model. Finally, the average of chronic ACSC instances resulting in

hospitalization was modeled as a function of predicted probabilities using a restricted cubic

35



spline, and compared to a y=x line in a plot to assess the model’s goodness-of-fit. This plot
is also referred to as the Weatherman plot.

To address the 2™ objective of this study, which is to investigate the interaction between
primary care experience and inequities in the odds of hospitalization for chronic ACSCs,
interactions between primary care experience and the equity indicators (sex, caste, and
wealth quintile) were added to the logistic regressions used to address Objective 1. The
same steps used for Objective 1 were followed to determine the final model that would be
used to test the interactions except, in this instance, the interaction terms were also
considered as key predictors. To further test for interactions between PCE score and the
equity indicators, stratified regressions were conducted to adjust for correlations among
interaction terms, which could dampen interaction effects in regressions when they exist.
Logistic and mixed effect logistic regressions were stratified by PCE score categories, and
each category of sex, wealth quintile, and caste, while adjusting for the other predictors of
the final model.

The results of the final regression models for objectives 1&2 were also presented as
marginal effects plots. Plots of the marginal effect of each predictor, excluding interactions,
on the probability of hospitalization for a chronic ACSC are presented. The interactions
between PCE score and the equity indicators are also presented as plots of marginal
probabilities of each combination of PCE score and category of sex, wealth quintile, and
caste.

Analyses for objectives 1&2 were repeated on a subset of the sample, i.e. individuals who
had been diagnosed with a chronic ACSC for at least a year, to adjust for the number of
visits paid to a health provider for a chronic ACSC in the past year. This variable served as a
proxy for illness severity and proclivity for health service use. These variables may also be
associated with hospitalization for chronic ACSCs, since more severe cases or a higher
proclivity for health service use would typically result in more visits to a health provider over

a given time period, and consequently a greater likelihood of being hospitalized for the
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chronic ACSC. Individuals who had been aware of their illness for less than a year were
excluded because their number of visits to health provider during the past year does not
capture their health service use if they had been aware of their chronic ACSC diagnosis for
the entire year. The analyses repeated for this subgroup were bivariate analyses, logistic
and mixed effect logistic regressions with & without interactions, stratified logistic

regressions, goodness-of-fit tests, and plots of marginal effects and probabilities.
Results

The study sample consists of 1,643 chronic ACSC instances from 1,391 individuals had
responses to questions for the dependent variable (ever hospitalization for a chronic ACSC)
and the main independent variable (Primary care experience (PCE) score). A total of 1,642
chronic ACSC instances from 1,390 individuals were included in the final regression models
(Table 4.2 Model 2 & Table 4.3 Model 2) subsequently described.

As compared to chronic ACSC instances that did not result in hospitalization, those that did
were experienced by people who were slightly older on average (59 years vs. 57 years), and
had been diagnosed with the ailment for a longer period of time (~6 years vs. ~5 years).
Bivariate analyses (Table 4.1) also show that a higher percentage of chronic ACSC
instances with lower PCE scores (2-6) resulted in hospitalization than those with a higher
PCE score of 7 or 8 (15.8% vs. 9.4%). Interestingly, chronic ACSC instances among people
who were very satisfied with their USC had a higher chance of resulting in hospitalization
than those among people who were less than very satisfied with their USC (14.7% vs 8.3%).
With respect to travel time to a USC, the percentage of chronic ACSC instances resulting in
hospitalization increases as the travel time to USC (grouped into quartiles) increases.
Kendall's rank correlation coefficients for correlation between travel time quartiles and
patient satisfaction (tau-b= -.069, p-value= .002) show that both measures are correlated.
Chronic ACSCs managed by a public USC were slightly more likely to result in

hospitalization than those managed by a private USC (15.9% vs 13%), though this is not
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statistically significant. Results also show that the likelihood of hospitalization significantly
differs by type of chronic ACSC, with instances of CHD most likely to result in hospitalization,
at 29%, followed by ASTH/COPD, at 14.5%. Chronic ACSCs experienced by men were also
more likely to result in hospitalization than those experienced by women (14.3% vs. 12.5%),
though this is also not statistically significant. With respect to SES, hospitalization does not
appear to follow an SES gradient and differences among quintiles are not statistically
significant. Among castes, chronic ACSC experienced by individuals in the SC/ST category
were the most likely to result in hospitalization, but only by a few percentage points.
Hospitalization also does not appear to follow a caste gradient and differences among caste
categories are also not statistically significant. Chronic ACSCs experienced by individuals
who are unmarried/previously married (vs. married), without formal education (vs. with at
least primary education), unemployed/retired (vs. employed), do not currently smoke
tobacco (vs. currently smoke tobacco), are Hindu (vs. non-Hindu), and are part of families
who are enrolled in health expense support (vs. without health expense support) were
slightly more likely to result in hospitalization. None of these differences are statistically
significant. However, chronic ACSCs experienced by individuals with more than one chronic
ACSC were more likely to result in hospitalization than those with only one chronic ACSC
(17.% vs 11.8%).

Logistic regressions (without interactions)

Modeling the odds of ever being hospitalized for a chronic ACSC as a function of PCE score
using logistic regressions shows that higher PCE score (7/8) is associated with lower odds of
hospitalization, after adjusting for key variables and other covariates. Chronic ACSC
instances managed by USCs with higher PCE scores had 0.67 (95% CI: 0.48-0.93) times
lower odds of resulting in hospitalization than instances managed by USCs with lower PCE
scores (2-6), adjusting for other variables in the model (p<0.05, Table 4.2-Model 2). This

association remains largely similar after adjusting for only key variables (Table 4.2, Model 1),

38



and after adjusting for key variables and all considered covariates (Appendix Table 4.2,
Model 1). Among all combinations of considered covariates, the age of a patient and
whether they had more than 1 chronic ACSC resulted in the logistic regression with the
lowest AIC (Table 4.2-Model 2). Better PCE scores remain associated with lower odds of
ever being hospitalized for a chronic ACSC when modeled using mixed effects logistic
regressions (Appendix Table 4.3, Models 1-3). Looking at the equity indicators (sex, SES,
and caste), results from logistic and mixed effect logistic regressions (Table 4.2 & Appendix
Table 4.2) show no statistically significant association between the odds of ever being
hospitalized for a chronic ACSC and any of these variables, after adjusting for key variables
and other covariates. Results of the logistic regression with the lowest AIC (Table 4.2-Model
2) show that chronic ACSCs experienced by men had a 1.12 (95% CI: 0.83 — 1.52) times
higher odds of resulting in hospitalization than those experienced by women. The odds of
hospitalization does not follow a gradient by wealth quintile or caste. Chronic ACSCs
experienced by individuals from the 2" poorest wealth quintile (20% - 40%) had the highest
odds of resulting in hospitalization—1.51 times (95% CI: 0.88-2.58) higher than those of the
reference group (poorest wealth quintile (< 20%)). Among caste categories, chronic ACSCs
experienced by individuals from the SC/ST (reference group) had the highest odds of
resulting in hospitalization.

Logistic regressions (with interactions)

To test whether the association between the odds of ever being hospitalized for a chronic
ACSC and the equity indicators (sex, SES, and caste) differs at higher and lower PCE
scores, interactions between PCE score and each equity indicator were added to the logistic
(Table 4.3) and mixed effect logistic regressions. However, the associations do not differ
with statistical significance. At higher PCE scores, the odds ratios of ever hospitalization
increased between men and women (reference group), and among wealth quintiles (as

compared to the poorest quintile (reference group)), while it decreased among caste
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categories (as compared to SC/ST (reference group)), adjusting for key variables and other
covariates (Table 4.3, Model 2). The interactions are also not statistically significant when
included in the logistic regression adjusting for all considered covariates (Appendix Table 4.2
Model 2) or when included in mixed effect logistic regressions (Appendix Table 4.3 Models
4-6).

Stratified logistic regressions

Since correlation among interaction terms can dampen interaction effects when they exist,
stratified logistic regressions were conducted to adjust for those correlations. The first
stratification was done by PCE score. At lower and higher PCE scores, the association
between the odds of ever being hospitalized for a chronic ACSC does not differ by sex, SES,
or caste with statistical significance. As seen in the logistic regressions with interaction
terms, the odds ratios of ever hospitalization between men and women (reference group),
and among wealth quintiles (as compared to the poorest quintile (reference group)) are
higher at higher PCE scores, while the odds ratios among caste categories (as compared to
the SC/ST category (reference group)) are lower at higher PCE scores, adjusting for key
variables and other covariates with logistic regressions (Table 4.4) and mixed effect logistic
regressions (Appendix Table 4.4).

Next, logistic regressions were stratified by caste. Results show that higher PCE scores are
associated with lower odds of hospitalization for a chronic ACSC in all three caste
categories—0.82 times lower in the SC/ST category, 0.62 times lower in the OBC category,
and 0.65 times lower in the General caste category—while adjusting for key variables and
other covariates (Table 4.5). This association was only statistically significant in the OBC
category in logistic (Table 4.5) and mixed effect logistic regressions (Appendix Table 4.5).
Logistic regressions were then stratified by sex. Results show that higher PCE scores are
associated with lower odds of hospitalization for a chronic ACSC among men and women—

0.62 times lower among women and 0.73 times lower among men—while adjusting for key
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variables and other covariates (Table 4.6). However, this association is not statistically
significant among men or women in logistic (Table 4.6) and mixed effect logistic regressions
(Appendix Table 4.6).

Finally, logistic regressions were stratified by wealth quintile. Results also show that higher
PCE scores (7/8) are associated with lower odds of hospitalization for a chronic ACSC
across quintiles—0.35 times lower in the poorest quintile, 0.58 times lower in the 20-40
quintile, 0.88 times lower in the 40-60 quintile, 0.61 times lower in the 60-80 quintile, 0.95
times lower in the richest quintile—while adjusting for key variables and other covariates
(Table 4.7). This association was only statistically significant in the poorest quintile, as
modeled by the logistic regression. Stratification was not done using mixed effects logistic
regression because the model could not converge at all quintile strata.

Marginal effects plots

Figure 4.1 shows the marginal effect of each variable on the probability of hospitalization for
a chronic ACSC based on the final model (Table 4.2, Model 2). Higher PCE scores are
associated with a decrease of 0.042 (95% CI: -.076 - -.0089) in the probability of
hospitalization for a chronic ACSC, adjusting for key variables and other covariates.

Figures 4.2-4.4 show the marginal probabilities of hospitalization for a chronic ACSC for
each combination of PCE score and equity indicator based on the logistic regression with the
lowest AIC, including interactions (Table 4.3, Model 2). At lower and higher PCE scores, the
95% Cls for men and women overlap, showing that the differences are not statistically
significant. The marginal probability of hospitalization is, however, higher among chronic
ACSC instances experienced by men than by women at lower and higher PCE scores. As
concerns caste, the 95% Cls also overlap at lower and higher PCE scores. The marginal
probability of hospitalization is highest among chronic ACSC instances experienced by
SC/ST caste at lower and higher PCE scores, and even more so at higher PCE scores. As

concerns SES, the 95% Cls also overlap at lower and higher PCE scores. While the
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marginal probability of hospitalization drops for each wealth quintile at higher PCE scores,
the drop is notably steepest for the poorest quintile.

Goodness of fit

Considering the logistic regression with the lowest AIC and without interactions as the final
model of the association between the odds of hospitalization for a chronic ACSC and PCE
score, several measures were calculated to assess the fit of the model. The variance
inflation factor (VIF) was calculated to assess multicollinearity. A VIF of 1.59 shows that
multicollinearity is at an acceptable level. An area under ROC curve (AUC) is 0.67, which is
also the probability with which predicted probability of hospitalization for a randomly selected
chronic ACSC instance that resulted in hospitalization exceeds that of randomly selected
chronic ACSC instance that did not result in hospitalization. Results of the Pearson's and
Hosmer-Lemeshow goodness-of-fit tests show that the null hypothesis cannot be rejected,
which means that the model fits reasonably well.

Standardized pearson residuals were plotted against predicted probabilities to assess the fit
of the model and check for influential observations. The plot (Appendix Figure 4.8) does not
indicate any potentially influential observations since there are no points that are notably far
away from other points. The locally weighted regression of the residuals against predicted
probabilities also shows the residuals are close to 0 on average, which indicates a good
model fit. Additionally, the average number of cases (i.e. chronic ACSC instances resulting
in hospitalization) in each bin of predicted probability was plotted (Appendix Figure 4.9). The
average of chronic ACSC instances resulting in hospitalization was modeled and plotted as
a function of predicted probabilities using a restricted cubic spline. The plot shows that the
y=x fit is within the 95% CI of this function, which indicates that the predicted probabilities
are within an acceptable range of observed probabilities. This further supports that the final

model has a good fit.
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Subanalysis results
To test whether analysis results would change when illness severity or proclivity for health

service use is adjusted for, analyses were conducted on a subset of the data—among
individuals who had been diagnosed with a chronic ACSC for at least a year—to adjust for
the number of visits paid to a health provider for a chronic ACSC in the past year in the
regressions. The subanalysis sample consisted of 1,495 of chronic ACSC instances from
1,276 individuals had responses to the dependent variable (ever hospitalization for a chronic
ACSC) and the main independent variable (PCE score). A total of 1494 chronic ACSC
instances from 1,273 individuals were included in the final regression models (Appendix
Table 4.8: Models 2 & 5). The subanalysis results are similar to results from the full dataset.

A detailed description of these results is provided in the appendix.
Discussion

The main objectives of this study were to investigate (a) the association between primary
care experience and the odds of hospitalization for chronic ACSCs (diabetes, asthma, lung
disease, heart disease, hypertension), and (b) the association between primary care
experience and inequities, by sex, socioeconomic status (proxied by wealth quintile) and
caste, in the odds of hospitalization for chronic ACSCs among adults in rural Bihar, India. As
concerns the 1% objective, findings show that better primary care experience, in terms of
physical accessibility of and patient satisfaction with a usual source of care, is associated
with lower likelihood of hospitalization for a chronic ACSC among adults 30 years and older
in rural Bihar, India, even after adjusting for demographic factors and recognized predictors
of hospitalization for chronic ACSCs in various contexts. Interestingly, when the components
of primary care experience are considered separately, higher patient satisfaction is
associated with a higher likelihood of hospitalization, while higher physical accessibility is
associated with a lower likelihood of hospitalization for a chronic ACSC. As concerns the 2"
objective, findings show that, while the interactions between primary care experience and

the 3 equity indicators (sex, caste, wealth quintile) were not statistically significant,
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stratification by wealth quintile showed that the poorest quintile experienced the largest drop
in the likelihood of hospitalization for a chronic ACSC when exposed to better primary care
experience, compared to higher wealth quintiles. Results of this study, therefore, indicate
that a better primary care experience may hold the greatest benefit for individuals from the
poorest wealth quintile.

This study adds to the body of evidence that shows that better primary care—specifically
better accessibility and interpersonal relationship between a patient and their provider—is
associated with better health outcomes. Specifically, this study measured primary care
experience as a composite score of the time taken to see a USC for a chronic ACSC and
patient satisfaction with the USC, and found better primary care experience to be associated
with a lower likelihood of hospitalization for a chronic ACSC, adjusting for several patient
characteristics. In a US-based study, Shi et. al found that, among individuals who had a
primary care physician as their usual source of care, those who reported a better
experience, in terms of accessibility and interpersonal relationship, also reported better
general and mental health.'® This study also contributes to the larger body of literature which
has shown across various contexts that stronger primary care systems are associated with
improved health outcomes, including reduced hospitalization for ACSCs.*%2 Additionally,
findings also show that heart disease clearly had the highest odds of hospitalization among
all chronic ACSCs included in this study. This result is in line with national and state level
studies, which have found cardiovascular disease to be one of the leading causes of
premature death in all parts of India, including poorer states, like Bihar, and rural areas.”>"
However, even when adjusted for the presence of heart disease, this study still found that
the odds of hospitalization drops with improvement in primary care experience, thus
providing further support for the importance of good quality primary care in preventing
complications resulting from ACSCs, such as heart disease.”

While this study did not find statistically significant association between the equity indicators

(sex, SES, and caste) and the odds of hospitalization for a chronic ACSC, results show
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interesting comparisons to those of other studies. Chronic ACSCs among men were more
likely to result in hospitalization than among women. Another study using a nationally
representative sample of India’s population also found that males spent 24% more on
hospitalization than females.” However, lower spending and service use among women
may reflect poorer access to care rather than less need for care. A study among India’s
elderly found that women are hospitalized less frequently than men despite having poorer
self-rated health, which implies limited access to health services.”® With regards to SES, the
odds of hospitalization does not appear to follow a gradient in this study. On the other hand,
a review of studies from high income countries found a gradient relationship such that the
risk of hospitalization for chronic ACSCs increased as income earned or socioeconomic
status dropped, possibly due to higher risk factors and lower cardiovascular disease
knowledge among those with low socioeconomic status.®® Among caste categories, this
study found the highest odds of hospitalization in the SC/ST category. Interestingly, among
India’s elderly (ages 60 years and above), ST and SC categories had lower rates of NCD-
related hospitalizations than OBC and General caste categories.”” Another study comparing
data on India’s elderly from 1995 and 2014 found that, while SC/STs had lower odds of
hospitalization for any ailment than non-SC/STs in 2014, they had a higher odds in 1995,
though the 1995 odds ratio was not statistically significant.”® As concerns the impact of
primary care on inequities in the odds of hospitalization for a chronic ACSC, stratified
analysis shows that the poorest quintile experienced the largest drop in the likelihood of
hospitalization for a chronic ACSC when exposed to better primary care experience. This
result is in line with findings from other studies in higher income settings, which show less
advantaged groups benefiting more from primary care than more advantaged groups.® For
instance, a US-based state-level study found that an increase of one primary care doctor
was associated with 2.5 times greater drop in deaths per 10,000 population among African
Americans than among white Americans.”® Another municipality-level study in Brazil also

showed that the expansion of the nation’s community-based primary healthcare (PHC)
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programme, which is based on a scaled-up comprehensive primary care system?®, was
associated with 2.3 times greater drop in ACSC mortality in the black/pardo population than
in the white population.?' These studies postulate that primary care favors disadvantaged
groups through the prevention and early detection of diseases caused by stressors that are
associated with disadvantage (e.g. poverty). While these are ecological studies, this study
further supports their findings using individual-level analyses.

Findings from this study have several policy implications. The association between better
primary care experience and reduced likelihood of hospitalization for chronic ACSCs among
adults in Bihar, India provides further support for the strengthening of Bihar's—and more
widely, India’s—primary care system, especially as the country grapples with the increasing
burden of chronic conditions. The Indian government recently launched health and wellness
centers, which aim to bring a wide range of primary care services, including the control of
chronic conditions, closer to communities.®? The government will need to ensure adequate
implementation of these centers across the country and that services are easily accessible
to all individuals, regardless of social strata, so that the pro-equity benefits of quality primary
care can be realized. Coordination with the private sector is also critical to the success of the
primary care system, since it is the main provider of curative primary care in the country®, as
exemplified by the study sample, which predominantly sought care from private providers.
This study also provided evidence for the particularly adverse outcomes resulting from heart
disease, and the positive role that better primary care experience can play in the lives of
people who suffer from this condition by potentially reducing the likelihood of complications
that will lead to hospitalization. As such, investment in primary care can be seen as a
strategy to curb one of the leading causes of premature mortality in India. Additionally,
hospitalization for heart diseases and chronic ailments often calls for catastrophic health
expenditure, impoverishing households across the country.” By averting avoidable

hospitalizations, a strong primary care system will also protect many from financial hardship.
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Inevitably, this study has limitations that should be acknowledged. The moderate size of the
sample limits the detectability of interaction effects in multivariate regressions. Stratified
regressions were conducted to make up for this limitation. There is also a risk of recall bias
since variables are based on individuals’ responses. Additionally, the cross-sectional nature
of the data means that it is not possible to establish a causal relationship between primary
care experience and the likelihood of hospitalization for chronic ACSCs using the results of
this study. However, since the number of visits to health provider in the past year, which
serves as a proxy for iliness severity and proclivity for health service use, was adjusted for in
the subanalyses, it is less likely that the observed association between primary care
experience and the likelihood of hospitalization for a chronic ACSC is due to individuals who
are less likely to be hospitalized, i.e. those with less severe ailments or who are less likely to
seek health care, seeking out better primary care experience. Additionally, the components
included in the primary care experience measure are limited to those that were available in
the household survey. As such, other features of primary care—comprehensiveness,
coordination, family centeredness, cultural competence, and community orientation®*—were
not included. Findings may thus underestimate the potential impact of high-quality primary
care on the likelihood of hospitalization for chronic ACSCs. It is also important to note that
the household survey does not distinguish between primary care providers and specialists
among the usual sources of care mentioned for chronic ACSCs. So, some of the providers
may be specialists. However, specialists performing chronic care management serve many
primary care functions, so the experience of their patients in this case can be accurately
viewed as primary care experience.

This study adds to the body of evidence on primary care, as it relates to adult health
outcomes and health inequity, in LMICs, where much of the literature has so far focused on
the link between primary care delivery and maternal, neonatal and child health.* Findings
contribute to the growing evidence of the association between primary care and improved

health outcomes by showing that better primary care experience, in terms of accessibility
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and patient satisfaction, is associated with a lower likelihood of hospitalization among adults
with chronic ACSC in a resource limited setting. This study also provides an additional
example of a less advantaged group—in this case, the poorest wealth quintile—potentially
benefitting more from accessible primary care than more advantaged groups, thereby
contributing to the literature on primary care’s pro-equity effects. Results of this study
highlight the importance of efforts to strengthen Bihar's and India’s primary care system,
which are critical to reducing the high burden of several ACSCs, such as heart disease, and
protecting individuals from financial hardship resulting from avoidable hospitalization. To
build on study findings, further research is needed that incorporates all features of primary
care into the measure of primary care experience and uses longitudinal, experimental/quasi-
experimental study designs to establish causal effects of quality primary care on health

outcomes and health inequities.
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Tables for Chapter 4

Table 4.1: Bivariate analysis

Have you ever been hospitalized for your ACSC?

No Yes N P-value
% %

PCE score <.001
2-6 84.2 15.8 | 1,018
7/8 90.6 9.4 625

Patient satisfaction 0.004
Less than very satisfied 91.7 8.3 336
Very satisfied 85.3 14.7 | 1,308

Travel time to USC (score) <.001
1(2.17h - 48.03h) 79 21 271
2 (0.77h - 2h) 82.9 171 551
3 (0.27h - 0.75h) 89.1 10.9 396
4 (Oh - 0.25h) 94 6 430

USC type 0.319
Public 84.1 15.9 164
Private 87 13 | 1,487

Chronic ACSC <.001
ASTH/COPD 85.5 14.5 227
CHD 70.7 29.3 256
DM 89.5 10.5 392
HTN 90.9 9.1 776

Sex 0.279
Female 87.5 12.5 904
Male 85.7 14.3 747

Wealth quintiles 0.352
Less than 20 88.4 11.6 310
20-40 83.5 16.5 310
40-60 88.5 11.5 347
60-80 87.5 12.5 265
Greater than 80 85.6 14.4 417

Caste 0.374
SC/ST 84.2 15.8 297
OBC 87.6 124 | 1,013
General 86.1 13.9 339

Marital Status 0.314
Unmarried/Previously Married 84.9 15.1 318
Married 87.1 12.9 | 1,333

Education level 0.892
No schooling/Urdu class 86.6 134 871
Completed at least Primary 86.8 13.2 780
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Employment status 0.686
Unemployed/Retired 86.4 13.6 | 1,038
Employed 87.1 12.9 613
Currently smokes tobacco 0.608
No 86.3 13.7 | 1,062
Yes 87.2 12.8 588
Religion 0.257
Non-Hindu 89.3 10.7 206
Hindu 86.3 13.7 | 1,443
Has another chronic ACSC 0.009
No 88.2 11.8 | 1,162
Yes 83 17 489
Family enrolled in health expense support 0.153
No 87.5 12.5 | 1,220
Yes 84.6 15.4 344
Mean (SE) | Mean (SE)
| Age 57.1 (.41) 59.1 (.91) 0.031
Months since chronic ACSC diagnosis | 64.4 (2.03) | 74.2 (4.51) 0.048

50




Table 4.2: Ever Hospitalized vs Primary Care Experience — Logistic Regression,

without interactions (Odds Ratios)
(1) (2)

-Log Likelihood -569.25 -565.81
AIC 1164.51 1161.62
BIC 1234.07 1241.88

Odds Ratio 95% Cl P Odds Ratio 95% CI P

PCE score (ref: 2-6)

7/8 0.66" [0.47,0.92] 0.67 [0.48,0.93]
USC type (ref: Public)
Private 0.99 [0.62,1.59] 0.97 [0.60,1.57]
Chronic ACSC (ref: ASTH/COPD)
CHD 2.3 [1.52,3.54] 2.29™ [1.49,3.53]
DM 0.66 [0.41,1.06] 0.65 [0.40,1.05]
HTN 0.61 [0.40,0.93] 0.60° [0.39,0.92]
Sex (ref: Female) 0.202 0.452
Male 1.21 [0.90,1.63] 1.12 [0.83,1.52]
Wealth quintile (ref: Less than 20) 0.40? 0.512
20-40 1.53 [0.90,2.61] 1.51 [0.88,2.58]
40-60 1.00 [0.59,1.70] 1.03 [0.62,1.73]
60-80 1.22 [0.72,2.05] 1.22 [0.73,2.05]
Greater than 80 1.36 [0.81,2.29] 1.32 [0.78,2.21]
Caste (ref: SC/ST) 0.37 0.332
OBC 0.75 [0.51,1.11] 0.74 [0.50,1.11]
General 0.79 [0.47,1.32] 0.75 [0.45,1.25]
Has another chronic ACSC (ref: No)
Yes 1.24 [0.89,1.74]
_Age (centered) 1.01° [1.00,1.02]
Observations 1642 1642

'P-value assuming null hypothesis of dummy variables for categorical coefficients jointly
equating 0

Model (1) is logistic regression with only key covariates, excluding interactions. Model (2) is
logistic regression with the lowest AIC, excluding interactions.

"p<0.05 " p<0.01, " p<0.001
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Table 4.3: Ever Hospitalized vs Primary Care Experience — Logistic Regression, with interactions

(Odds Ratios")
(1) 2)

-Log Likelihood -567.95 -564.37
AlIC 1175.90 1172.74
BIC 1282.91 1290.45
Odds Ratio 95% ClI p Odds Ratio 95% CI p
PCE score (ref: 2-6)
7/8 0.43 [0.15,1.17] 0.42 [0.15,1.14]
USC type (ref: Public)
Private 0.97 [0.61,1.55] 0.95 [0.59,1.53]
Chronic ACSC (ref: ASTH/COPD)
CHD 2.35" [1.54,3.58] 2317 [1.50,3.55]
DM 0.67 [0.42,1.09] 0.66 [0.41,1.08]
HTN 0.62° [0.40,0.94] 0.61" [0.40,0.93]
Sex (ref: Female) 0.86° 0.823
Male 1.19 [0.83,1.72] 1.10 [0.75,1.60]
7/8 X Male 1.07 [0.52,2.20] 1.09 [0.52,2.26]
Wealth quintile (ref: Less than 20) 0.58° 0.543
20-40 1.28 [0.69,2.38] 1.24 [0.67,2.31]
7/8 X 20-40 1.93 [0.69,5.41] 2.06 [0.73,5.80]
40-60 0.79 [0.43,1.45] 0.81 [0.44,1.47]
7/8 X 40-60 2.49 [0.80,7.70] 2.52 [0.82,7.74]
60-80 1.08 [0.59,1.98] 1.07 [0.58,1.97]
7/8 X 60-80 1.63 [0.51,5.16] 1.68 [0.53,5.29]
Greater than 80 1.11 [0.60,2.05] 1.06 [0.58,1.95]
7/8 X Greater than 80 213 [0.71,6.37] 2.20 [0.74,6.52]
Caste (ref: SC/ST) 0.79° 0.78°
OBC 0.82 [0.51,1.33] 0.81 [0.50,1.32]
7/8 X OBC 0.76 [0.35,1.66] 0.76 [0.35,1.65]
General 0.85 [0.46,1.57] 0.81 [0.44,1.49]
7/8 X General 0.83 [0.29,2.42] 0.84 [0.29,2.45]
Has another chronic ACSC (ref: No)
Yes 1.25 [0.89,1.75]
_Age (centered) 1.01 [1.00,1.02]
Observations 1642 1642

'Except highlighted interaction terms, which are quotients of odds ratios

2P-value assuming null hypothesis of interaction coefficients jointly equating 0

Model (1) is logistic regression with only key covariates, including interaction terms of interest.
Model (2) is logistic regression with lowest AIC, including interaction terms of interest.

"p<0.05 " p<0.01, " p<0.001
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Table 4.4: Ever Hospitalized (stratified by PCE score), Logistic Regression
(Odds Ratios (OR))

(1) (2)
OR(se) p OR (se) p
USC type (ref: Public)
Private 0.92(0.25 1.01(0.69)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.37065)" 2.270.96)
DM 0.77(0.24) 0.40(0.20)
HTN 0.570.17 0.63(0.25
Sex (ref: Female) 0.80 0.32
Male 1.05¢0.20) 1.34(0.40)
Wealth quintile (ref: Less than 20) 0.78 0.37
20-40 1.22(0.39) 2.41¢1.12)
40-60 0.81(0.25 1.95(0.98)
60-80 1.06(0.33) 1.840.04)
Greater than 80 1.030.32) 2.40(1.16)
Caste (ref: SC/ST) 0.67 0.39
OBC 0.81(0.20 0.63(0.21)
General 0.79(0.25 0.71(0.34)
Has another chronic ACSC (ref: No)
Yes 1.33(0.25) 1.02(0.38)
_Age (centered) 1.02(0.0075) 1.00(0.011)
Observations 1017 625

Models (1)-(2) are logistic regressions using key covariates and potential confounders
included in full logistic regression with lowest AIC. Model (1) only includes observations
with PCE score 2- 6. Model (2) only includes observations with PCE score 7/8; se =
standard error

"p<0.05 " p<0.01, " p<0.001

Table 4.5; Ever Hospitalized (stratified by Caste), Logistic regression (Odds Ratios (OR))

(1) (2) (3)
OR (se) OR (se) OR (se)
PCE score (ref: 2-6)
7/8 0.82(0.28) 0.62(0.13)° 0.65(0.31)
USC type (ref: Public)
Private 1.78(1.18) 0.79(0.24) 0.81(0.49)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.82(1.38) 2.110.65) 2.03(1.12)
DM 0.26(0.16) 0.97(0.33) 0.33(0.20)
HTN 0.43(0.19) 0.76(0.22) 0.34(0.20)
Sex (ref: Female)
Male 1.05(0.40) 1.51(0.29) 0.53(0.20)
Wealth quintile (ref: Less than 20)
20-40 1.56(0.84) 1.74(0.57) 0.640.50
40-60 1.19(0.58) 0.95(0.33) 1.170.71
60-80 2.51(1.30 1.15(0.40) 0.47(0.36)
Greater than 80 0.60(0.50) 1.22(0.42) 1.50(0.83)
Has another chronic ACSC (ref: No)
Yes 1.56(0.66) 1.22(0.28) 1.10(0.46)
Age (centered) 1.03(0.016) 1.00¢0.0071) 1.05(0.020) "
Observations 297 1008 337

Models (1)-(3) are logistic regressions using key covariates and potential confounders
included in full logistic regression with the lowest AIC. Model (1) only includes
observations in the SC/ST caste. Model (2) only includes observations in the OBC
caste. Model (3) only includes observations in the General caste; se = standard error

"p<0.05 " p<0.01,  p<0.001
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Table 4.6: Ever Hospitalized (stratified by Sex), Logistic regression (Odds Ratios (OR))

(1) (2)
OR(se) OR(se)
PCE score (ref: 2-6)
7/8 0.62(0.15) 0.73(0.19)
USC type (ref: Public)
Private 1.45(0.66) 0.740.22
Chronic ACSC (ref: ASTH/COPD)
CHD 2.110.68) 2.450.77)"
DM 0.76(0.28) 0.56(0.18)
HTN 0.65(0.21) 0.54¢0.17)
Wealth quintile (ref: Less than 20)
20-40 1.66(0.57) 1.25¢0.51)
40-60 0.99(0.38) 0.980.37)
60-80 1.05¢0.37) 1.43(0.58)
Greater than 80 1.26(0.45) 1.27(0.49)
Caste (ref: SC/ST)
OBC 0.63(0.17) 0.94(0.28)
General 0.96(0.32) 0.62(0.25)
Has another chronic ACSC (ref: No)
Yes 1.29(0.29) 1.23(0.31)
_Age (centered) 1.01(0.0082) 1.02(0.0097)
Observations 902 740

Models (1)&(2) are logistic regressions using key covariates and potential
confounders included in full logistic regression with the lowest AIC. Model (1) only
includes observations from women. Model (2) only includes observations from men;
se = standard error

"p<0.05"p<0.01,” p<0.001

Table 4.7: Ever Hospitalized (stratified by SES), Logistic regression (Odds Ratio (OR))

(1) (2) (©) (4) 6)

OR(se) OR(se) OR(se) OR(se) OR(se)

PCE score (ref: 2-6)
7/8 0.35(0.15)" 0.58(0.19) 0.88(0.34) 0.61(0.26) 0.95(0.36)
USC type (ref: Public)
Private 1.290.76) 4.873.65) 0.58(0.28) 0.740.40) 0.42(0.18)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.22(1.11) 3.72¢1.91) 1.12(0.57) 0.85(0.54) 4.88(3.50)
DM 0.83(0.48) 0.90(0.46) 0.82(0.40) 0.36(0.24) 0.62(0.42)
HTN 0.48(0.26) 0.80(0.36) 0.400.21) 0.48(0.25) 0.93(0.63)
Sex (ref: Female)
Male 1.00(0.41) 1.07(0.36) 1.06(0.40) 1.67(0.72) 1.07(0.38)
Caste (ref: SC/ST)
OBC 0.67(0.29) 0.84(0.34 0.71(0.33) 0.39(0.15)" 1.581.21
General 0.89(0.55) 0.470.30) 0.93(0.50) 0.2200.12)" 2.18(1.67)
Has another chronic ACSC (ref: No)
Yes 1.480.68) 0.85(0.35) 1.23(0.41) 1.71(0.69) 1.69(0.55)
Age (centered) 1.03.015) 1.010.013)  1.02(0.016) 0.99(0.017) 1.01(0.014)

Observations 306 310 347 264 415

Models (1)-(5) are logistic regressions using key covariates and potential
confounders included in full logistic regression with the lowest AIC. Model (1) only
includes observations in < 20% wealth quintile. Model (2) only includes observations
in 20%-40% wealth quintile. Model (3) only includes observations in 40%-60% wealth
quintile. Model (4) only includes observations in 60%-80% wealth quintile. Model (4)
only includes observations in > 80% wealth quintile; se = standard error

"p<0.05 " p<0.01,  p<0.001
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Figures for Chapter 4

Figure 4.1: Average Marginal Effects with 95% CI

7/8 s

L J

Private
CHD

L J

L J

DM -
HTN -

L J

Male - ——

L J

20-40 -
40-60 - ’

60-80 - .

Greater than 80
OBC

L J

L J

L J

General

L ]

Yes

Age (centered) ;

-1 0 A

Note: Marginal effect of each variable on the probability of hospitalization for a chronic
ACSC. For categorical variables, each category is compared to the reference category
(each reference category is noted in Table 4.2). Calculations are based on logistic
regression using key variables and other covariates with the lowest AIC, without
interactions, i.e. Table 4.2 Model 2.
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Figure 4.2: Predictive Margins of PCE*Sex
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Note: Marginal probabilities of hospitalization for a chronic ACSC for each
combination of PCE score and sex. Calculations are based on logistic regression
using key variables and other covariates with the lowest AIC, with interactions, i.e.

Table 4.3, Model 2.
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Figure 4.3: Predictive Margins of PCE*Caste
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Note: Marginal probabilities of hospitalization for a chronic ACSC for each
combination of PCE score and caste. Calculations are based on logistic
regression using key variables and other covariates with the lowest AIC, with
interactions, i.e. Table 4.3, Model 2.
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Figure 4.4: Predictive Margins of PCE*SES
Predictive Margins of PCE*SES with 95% Cls

26 7/8
C'\! -
1.17
i 15 .15
. 12 13 12
. . L
— 411
& = +.10
(=]
L
= 059
[ S
l:.1(']I T T T q;}I @I T T T q;]I
S G A O S
5 5
£ £

Wealth Quintile

Note: Marginal probabilities of hospitalization for a chronic ACSC for each

combination of PCE score and wealth quintile (proxy for socioeconomic status
(SES)). Calculations are based on logistic regression using key variables and
other covariates with the lowest AIC, with interactions, i.e. Table 4.3, Model 2.
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Chapter 5: Investigating the association between the quality of
local primary care and an individual’s self-rated health in rural
Bihar, India

Introduction

Several studies have found primary care to be associated with improvements in health
outcomes.*%%2 Among these studies are ecological studies that show an association
between the increased supply of primary care providers and improvements in various
measures of population health, including reductions in all-cause, cause-specific mortality
(cancer, heart disease, stroke), and infant mortality; low birth weight; higher life expectancy;
self-rated health; and hospital admissions in high-income settings.”# Ecological studies also
bring attention to the need for research on accessibility or structure of primary care. In
England, for instance, the supply of primary care providers was not associated with mortality
after adjusting for the structure of primary care services among other covariates.® In New
York state, a positive association was found between the supply of primary care physicians
and the rate of hospitalization for ambulatory care sensitive conditions (ACSCs) thus
highlighting the need to investigate the accessibility of primary care physicians where they
are present.® Moreover, ecological studies provide evidence for the association between
primary care and reduced health inequities. A study assessing 21 OECD countries found
that access to primary care services is mostly evenly distributed or favors the poor while
access to specialist care favors the wealthy.** In the US, an increase of one primary care
doctor was associated with 2.5 times greater drop in deaths per 10,000 population among
African Americans than among white Americans.”® Studies can also highlight intricacies in
the relationship between primary care and markers of inequity, such as race. For instance,
an ecologic study of US metropolitan areas found that primary care physician supply was not
associated with mortality among black Americans in areas with high income inequality,

hinting at potentially limited access to primary care services.
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While ecological studies of the supply of primary care physicians and services have so far
provided insight into the impact of primary care on health and health inequities, measures of
supply are limited because they do not capture the quality of care supplied. Additionally, it is
important to investigate the association between population-level measures of primary care
and individual-level outcomes to ensure that health improvements observed at the
population-level are in fact a reflection of desired improvements in the health of individuals.
To address these research gaps, this study aims to investigate: 1) the association between
the quality of local primary care—measured by the average competence of primary care
providers in an individual’'s village—and an individual’s self-rated health (SRH), and 2) the
association between the quality of local primary care and inequities in SRH, based on sex,
wealth, and age, in rural Bihar, India. India is one of many LMICs, where the quality of
primary care is variable and health inequity remains a major obstacle to improvements in
health status.®?? This study will thus help to remedy the dearth of literature on primary care,
as relates to health equity, in LMICs, and build the body of evidence on population-level
measures of primary care.

SRH is a useful indicator to measure the impact of population-level quality of primary care
because it is a simple and direct measurement of one’s perceived well-being, and is
predictive of morbidity and mortality.?¢#” SRH has been found to be associated with several
biological and social determinants of health, including age, sex, social capital and
community-level characteristics.® Studies have also found the individual-level measure of a
patient’s experience with their primary provider and the population-level measure of the ratio
of primary care physician-to-population to be positively associated with good individual-level
SRH."®# Although, increased supply of primary care providers may not be sufficient to
improve SRH among the elderly, potentially due to additional health needs that come with
aging.®® These associations are reflective of the WHO'’s conceptual framework for the social
determinants of health, which captures the pathways through which societies stratify

population groups, thereby impacting health outcomes.?? As such, an individual’s health is
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determined by their socioeconomic position, which can be proxied by their sex, wealth,
occupation, and level of education. Socioeconomic position influences one’s experience of
several intermediary determinants, including the social support (e.g. being married),
biological factors (e.g. health impacts associated with aging), and the health system (e.g.
accessibility of health services), which ultimately impact health outcomes. The framework
also captures the role that the health system can play in mitigating health inequities through
the provision of equitable, quality health services. The study focuses on the role of primary

care.
Methods

Data collection

Data used in this study was collected via the household and provider clinical vignettes
conducted as part of the parent study described in the “Methods” chapter of this dissertation.
To assess the quality of local primary care, clinical vignettes were used to measure
providers’ competence with managing the following cases: diarrhea and pneumonia in
children, and hypertension and angina in adults. Clinical vignettes were conducted with the
primary provider or an available provider at the location where health services are provided.
For each case, providers were assessed on their knowledge of the following core areas:
patient history evaluation, patient examinations, diagnostics, diagnosis, prescriptions, and
home care recommendations. These areas of assessment were developed based on
standard treatment guidelines and consultations with primary care practitioners. To conduct
a clinical vignette with a provider, one survey enumerator acted as the patient (or the
patient’s mother) and answered questions from the provider about their condition while
another enumerator recorded the provider’s stated actions for each area of assessment. For
each provider, a competence score was calculated by first calculating the proportion of

correct actions taken for each assessment area of a case, summing these proportions to
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calculate the score for each case and, finally, summing scores across cases to calculate the
provider’s total score. Providers’ scores were scaled to range from 0 to 100.

The household survey dataset was linked with the provider survey dataset, using unique
identifiers for each provider, so that each surveyed individual who sought care for their
ailment was linked the provider(s) practicing at the location that they sought care from if
those providers were contacted for the provider survey. This data merging made it possible
to calculate, for each village included in the household survey and among individuals who
reported seeking care for an illness in the 30 days prior, the percentage of individuals who
sought care from a location with a provider, with whom clinical vignettes were conducted.
Only villages, where over 40% of surveyed individuals who reported seeking care for an
illness sought care from a location with a surveyed provider, were included in this study. This
amounted to 50 villages, consisting of 5,858 individuals. Medical shops were not considered
among providers since they do not typically perform examinations. The data merge also
allowed for linking responses to questions of interest in the household survey from
individuals in a village to the average provider competence score for that village. Responses
to all individual- and household-related variables were collected using the household survey,

included the outcome variable of interest, self-rated health.

Data analysis

For each included village, the average competence of providers was calculated as an
average of competence scores of all surveyed providers from that village. All individuals who
participated in the household survey from each village were included in the analysis for a
total of 5,858 individuals. Of these 5,858 individuals, 5,683 individuals (97%) responded to
all variables of interest, except level of education, which was only asked of individuals who
were at least 4 years old. Of the 5337 individuals eligible to respond to all variables of
interest, 5180 (97%) responded to all variables of interest. Since these percentages are

greater than 90%, missingness was not imputed.
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To address the 15t objective of this study, which is to investigate the association between the
quality of local PHC and individual self-rated health (SRH), mixed effect logistic regressions
were used to model the odds of poor SRH—i.e. responding to the question, “In general, how
would you rate your health today (options: excellent, good, fair, poor or very poor)?” with fair,
poor or very poor—as a function of a village’s average provider competence, individual and
household characteristics, adjusted for random effects at household and village levels:
logit(P_srhix = 1) = Bo + B1[Average provider competence]x + B2[Individual
characteristics]jx + Bs[Household characteristics]ik + uj + ux;
for k =1,...,50 villages, with j = 1,...,n« households in village k, and i = 1,...,nj individuals in
household jix
An individual’s characteristics include variables used to mark inequities (sex, age, and
household wealth), which are also referred to as equity indicators in this paper, and
sociodemographic variables. The sociodemographic variables considered were perceived
accessibility of health care, marital status, employment status, level of education, and
household enroliment in health insurance. Previous studies have found sex, age, education,
employment status, family income, and health insurance to be associated with self-rated
health.91
Exploratory analyses were carried out using Pearson’s chi-squared tests, locally weighted
regressions and t-tests. Pearson’s chi-squared tests were also used to test the association
between the probability of poor SRH and each categorical predictor. For continuous
predictors (average provider competence score, age, wealth), locally weighted regressions
of the log of the odds of poor SRH were performed against each predictor to assess their
functional form. Average provider competence score was included in the regression as a
linear spline, as the plot of the locally weighted regression of the log of the odds of poor SRH
revealed a spline at a score of 45. To explore alternative coding for the average provider
competence score, the association between the odds of poor SRH and a binary version of

the average provider competence score was also assessed, considering only the highest
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and lowest quartiles of the average provider competence score. Individuals from the villages
with average provider competence scores in the highest quartile had 0.65 (95% CI: 0.35-
1.24) times lower odds of poor SRH than those from villages in the lowest quartile, without
adjusting for any other covariates, although this difference was not statistically significant.
Age was divided by 10 so that every unit equates a 10-yr change, i.e. a decade, and
included the regressions as a quadratic variable. Household wealth was calculated as an
index via principal component analysis of household assets”'. Wealth index values were also
multiplied by 10 since the wealth index values ranged from 0 to 1, so a unit change in wealth
index, using the original scale, would only capture variations between the minimum and
maximum values. Wealth was included in the regressions as a linear variable. All continuous
variables were centered at their means. T-tests, corrected for stratification of the sample at
district level, were also used to compare the means of continuous predictors between those
with good/excellent SRH and those with poor SRH. To select the sociodemographic
variables to include in the mixed effect logistic regression, logistic regressions of the odds of
poor SRH were performed on the core predictors (average provider competence score, sex,
age, and wealth), and every possible combination of sociodemographic variables. Akaike
information criterion (AIC) was calculated for each model. Variables resulting in the lowest
AIC were selected for the final model. The fit of the final model was assessed using the
variance inflation factor to check for multicollinearity, and measures of potentially influential
observations to assess sensitivity to these observations. Potentially influential observations
were identified as outliers using measures of leverage, standardized Pearson's residuals,
deviance residuals, difference of chi-squares, and Pregibon’s dbeta. These measures were
calculated using logistic regression adjusted for clustering of the sample at the village level.
The outlying observations were omitted from the regressions to check the sensitivity of the
regression results. None of the observations substantially altered the results.

To address the 2™ objective of this study, the association between the quality of local

primary care and inequities in SRH, based on sex, wealth, and age, interactions between
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average provider competence score and the equity indicators (sex, age, and wealth) were
added to the mixed effect logistic regressions used to address Objective 1. To select the
sociodemographic variables to be included in this set of regressions, logistic regressions of
the odds of poor SRH were performed on an updated set of core predictors—now including
interactions terms—and every possible combination of sociodemographic variables
considered for Objective 1. Variables resulting in the lowest AIC were selected for the final
model. The fit of the final model was assessed using the same methods as with Objective 1.
The regression results are presented using categorized versions of age (< 15 years, 15-39
years, 40-59years, 60 years and above) and wealth (by tertile) in the interaction terms with
average provider competence score. Marginal effect plots derived from the final model, using
categorized versions of age and wealth to model their main effects and interactions, were

also plotted to visualize the interactions, keeping other predictors at their means.

Results

The study sample consists of 5,858 individuals from 50 villages. Bivariate analyses (Table
5.1) show that individuals with poor SRH live in villages with a slightly lower average
provider competence score (37.8 vs 38.5), though this difference is not statistically
significant. They are also generally older (31.4 years vs 24.0, p <0.001) and come from
slightly poorer households, based on their wealth index. However, the difference in wealth
index is not statistically significant. Women, those who are married and those who haven’t
had formal schooling are also more likely to have poor SRH. Additionally, those who
perceive care to not always be available when needed, are employed, and are part of
households enrolled in health expense support are slightly more likely to have poor SRH,

although these differences are not statistically significant.

Table 5.2 presents the odds ratios for reporting poor SRH, as a function of average provider

competence, and other covariates. When average provider competence score is less than
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45, a unit increase in competence score is not associated with a change in the odds of poor
SRH. This lack of association holds when adjusted for equity indicators, i.e. sex, age and
wealth. When further adjusted for sociodemographic variables, i.e. employment status,
marital status, and perceived accessibility of care, a unit increase in competence score—
when less than 45—is associated with 1.01 times (95% CI: 0.95-1.07) higher odds of poor
SRH, though not statistically significant (Table 5.2 Model 3). When average provider
competence score is above 45, a unit increase in competence score is associated with .87
times (95% CI: 0.75-1.00, p<0.05) lower odds of poor SRH (Table 5.2 Model 1). This
association becomes marginally insignificant (p-value =.06) when adjusted for equity
indicators and sociodemographic variables (Table 5.2 Models 2 & 3). Males also have a
lower odds (adjusted OR: 0.74, 95% CI: 0.64-0.87) of poor SRH than women. This
association weakens to 0.84 times lower odds and becomes marginally insignificant (p=.08)
when further adjusted for sociodemographic variables. As age increases, poor SRH
becomes increasingly more likely. Wealth, on the other hand, is negatively associated with
the odds of poor SRH since a unit increase in the scaled wealth index measure is associated
with .93 times (95% ClI: 0.86-1.00, p=.053 (Table 5.2 Model 2)) lower odds of poor SRH,
although this is marginally statistically insignificant. These associations remain even after

further adjustment for all other considered sociodemographic variables (Appendix Table 5.1).

Table 5.3 presents the odds ratios for reporting poor SRH, as a function of average provider
competence, sex, age and wealth, including interactions between average competence
score and sex, age and wealth. Model 1 presents regression results excluding other
sociodemographic variables, while Model 2 adjusts for employment status and marital
status. When average provider competence score is less than 45, the association between
average provider competence score and the likelihood of poor SRH does not differ by sex,
age or wealth with statistical significance. When average provider competence score is

greater than 45, the association between average provider competence score and the
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likelihood of poor SRH differs by sex (p= .04 (Table 5.3 Model 1), p =.05 (Table 5.3 Model
2)) and age (p =.01 (Table 5.3 Model 1 & 2)). The association does not differ by wealth with
a notable level of statistical significance (p=.63 (Table 5.3 Model 1), p=.59 Table 5.3 Model
2). When further adjusted for all considered covariates (Appendix Table 5.2 Model 2), the
association between average provider competence score greater than 45 and the likelihood
of poor SRH only differs notably by age (p=.05), possibly due to the drop in sample size
since 8% of the sample were ineligible to provide a response on their level of education due
to their age (education level was not asked of children younger than 4 years old). When level
of education is excluded from the regression (Appendix Table 5.2 Model 1), the association
between average provider competence score greater than 45 and the likelihood of poor SRH
differs by age with statistical significance (p=.01) and by sex with marginal insignificance

(p=.07).

Figures 5.1-5.3 present these interactions as marginal effect plots based on the regression
model that uses categorial versions of age, sex, and wealth to model their main effects and
interactions with average provider competence scre, adjusted for other sociodemographic
variables, i.e. employment status and marital status. Figure 5.1 shows that males
consistently have lower probability of poor SRH than females, and this probability drops as
average provider competence score increases beyond 45 for both sexes. However, the drop
is steeper for males. Figure 5.2 shows that older individuals generally have a higher
probability of poor SRH. Although the probability of poor SRH drops as average provider
competence score increases beyond 45 for all age groups, the steepness of the drop is
noticeable lowest in the oldest age group (60 — 95 yrs). Figure 5.3 shows the individuals
from poorer households have a higher probability of poor SRH. The probability of poor SRH
drops as average provider competence score increases beyond 45 for all wealth groups; the

rate of change is not markedly different among groups.
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Discussion

The main objectives of this study were to investigate the association between the quality of
local primary care—measured by the average competence of primary care providers in an
individual’s village—and individual self-rated health (SRH) and, the association between the
quality of local primary care and inequities in SRH, based on sex, wealth, and age. Findings
show that, when the average competence score of providers in a village is greater than 45
(on the scale of 0 to 100), a unit increase in score associated with .87 times lower odds of
poor SRH (p-value =.06) for an individual in that village, adjusted for individual and
household characteristics. Inequities and inequalities in SRH were also observed, as results
show higher odds of poor SRH among women, individuals from poorer households and older
adults, as compared to men, individuals from wealthier households, and younger adults,
respectively. Findings also indicate that there are interactions between the competence of
nearby providers—i.e. providers in the village where an individual resides—and inequities in
SRH, such that, although SRH improves for every unit increase in average competence
score above 45, the rate of improvement is slower for women than men, and for older
individuals than younger individuals. This implies that, in communities where the quality of
local primary care is beyond a certain threshold (average provider competence score=45),
SRH improves more for men and younger people than for women and older people,
respectively. Findings do not indicate notable differences in improvements in SRH by
household wealth.

As concerns the association between primary care, at an ecological level, and health
outcomes, the literature often measures primary care in terms of the supply of primary care
providers in a given area.*®° Looking at the association between supply of primary care and
self-rated health, previous studies have found mixed results. A US-based study found that
individuals living in states with a higher ratio of primary care physician-to-population had

higher odds of reporting good/excellent health than those living in states with a lower ratio.®
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A UK-based study investigating the association between primary care availability and SRH
among older adults found no association. This lack of association may indicate that the
primary care system is not well suited to the unique health needs of older adults.*® This
study goes beyond looking at the presence of primary care providers to assess the quality of
care provided, as measured by the competence of providers. This is particularly important in
the LMIC context where health systems tend to consist of a large and inadequately regulated
private sector®, so measures of supply will not adequately capture the variability in quality of
care received. Results from this study further support the global literature on the association
between primary care and health outcomes by showing that primary care provision, in terms
of quality and beyond a certain threshold, is associated with better SRH. For increased
supply of providers to positively impact health, the providers must be capable of providing
quality care. Interestingly, findings also show that the average competence of providers may
need to surpass a certain level before improvements in SRH can be observed. This is
understandable since an improvement in average provider competence would not be
expected to improve patient outcomes if what the providers know to do is still largely
incorrect.

The results of this study also indicate potential inequities and inequalities in SRH, which
have been observed in other studies. Adjusting for average provider competence, and
individual and household characteristics, the odds of poor SRH is higher among women,
older adults, and individuals from poorer households, as compared to men, younger adults,
and individuals from wealthier households, respectively. Previous studies on SRH also found
that women were more likely to report poorer SRH than men.®' Health inequality between
younger and older adults is well established in the literature. Older adults are more likely to
experience pain and other chronic ailments.®? In India, a nationally representative survey
found that older individuals were more likely to report instances of morbidity.®® Other studies

have also found lower family income to be associated with poorer SRH. 9.8
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Interestingly, findings from this study show that, while the odds of poor SRH drops as
average competence of primary care providers in a village improves beyond the threshold,
the odds do not drop at the same rate among groups. The odds of poor SRH drop at a
slower rate for women and older adults, as compared to men and younger adults,
respectively. These results point to potential inequities in accessibility of care, putting women
and older adults at disadvantage. Previous studies attest to this inference. For instance,
elderly Indian women reported poorer health status than elderly men but were hospitalized
less frequently than men, indicating poorer access to care potentially stemming from a need
for financial empowerment.” Similarly, women in several resource limited settings tend to
occupy a disadvantaged position due to the economic structure of their households resulting
in limited access to care.® As concerns older adults, India’s elderly have been found to
avoid seeking medical treatment despite having a greater need for care because they view
their morbidities as age-related.®® This might explain why SRH improvements were observed
to be slower among older individuals than younger individuals for each unit increase in
average provider competence beyond a score of 45. This study found no interaction
between wealth and average provider competence for the odds of poor SRH. In other words,
there were no statistically significant differences in SRH between poorer and wealthier
individuals for different levels of average provider competence. A previous study, using
India’s national level data, found that wealthier individuals are more like to use outpatient
care than poorer individuals, and poorer individuals are more likely to report untreated
ailments than wealthier individuals.®® So, an interaction may exist between wealth and
average provider competence at the national level.

Findings from this study hold several policy implications. It is evident that the competence of
primary care providers needs to be at an adequate level to promote the wellbeing of
individuals who seek care from them. Since rural India’s primary care market is largely
private and informal®®, steps need to be taken to improve the competence of formal and

informal providers alike. However, efforts to train informal providers will need to address the
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concerns of likely opposers, such as the Indian Medical Association.® Interventions from the
policy level are also needed to support women in health care seeking and sensitize
members of their households to the challenges they may face with accessing care that is
commensurate to their health needs. As concerns older adults, India has taken a positive
step by initiating the National Programme for the Healthcare of Elderly, which provides
services at primary and higher levels of care to promote healthy ageing among the elderly.®”
Active outreach to older adults is also important to encourage them to seek care, and to
encourage members of their household to support them in timely care seeking. Finally,
multisectoral efforts will be needed to address other social determinants of health beyond
the health sector to further narrow gaps in SRH among groups.

Inevitably, this study has limitations that should be acknowledged. The cross-sectional
nature of the data means that it is not possible to establish a causal relationship between
self-rated health and average competence of providers in a village. Additionally, not all
providers who were sought for treatment in the villages included in this study could be
traced. However, the benchmark used for each included village—at least 40% of care
seekers sought care from a location with surveyed provider—means that the average
provider competence score gives insight into the competence of providers that serve the
inhabitants of each village. This study has also measured average provider quality in terms
of competence, which is different from practice. However, since providers cannot practice
beyond what they know, the competence score captures, on average, the highest level of
care quality that patients can receive.

This study contributes to the literature on primary care by showing that, beyond the supply of
primary care providers, the quality of local providers—measured by average competence of
primary care providers in one’s village—is also associated with individual-level SRH, even
when adjusted for known health outcome predictors. But for pro-health benefits of primary
care to be realized, the competence of primary care providers must be at an adequate

standard and access to primary care must be equitable. The findings of this study indicate
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potential inequities in health access by sex and age. To ensure the effectiveness of
interventions to address these inequities, further research is needed on the cause of existing

access inequities to inform efforts to resolve them.
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Tables for Chapter 5

Table 5.1: Bivariate analysis

In general, would you rate your health today as fair, poor or very poor?

No Yes Overall N P-value
Mean (SE) Mean (SE) | Mean (SE)
Average provider competence 38.5 (.97) 37.8 (.85) 38.3 (.91) 0.26
score
Age, years 24.0 (.35) 31.4 (.83) 26.1 (.34) <0.001
Wealth Index 4.83 (.088) 4.76 (.14) 4.81 (.088) 0.58
% % %
Sex 0.009
Female | 69.9 30.1 52.0 3,051
Male | 73.1 26.9 47.9 2,807
Age <0.001
Less than 15 years | 76.3 23.9 36.8 2,158
15-39 years | 75.0 25.0 37.2 2,176
40-59 years | 63.9 36.1 15.6 912
60 years and above | 52.7 47.3 104 611
Marital Status <0.001
Unmarried/Previously Married | 75.4 24.6 55.8 3,268
Married | 66.5 33.5 44.2 2,590
Education <0.001
No schooling/Urdu class | 66.0 34.0 36.1 1,927
Completed at least Primary | 75.0 25.0 63.9 3,410
How often care could be received 0.41
if needed
Not always | 69.4 30.6 32.6 1,909
Always | 72.4 27.6 67.4 3,949
Employment status 0.24
Unemployed/Retired | 71.9 28.1 77.3 4,526
Employed | 69.8 30.2 22.7 1,332
Family enrolled in health expense 0.69
support
No | 72.3 27.7 75.8 4,306
Yes | 71.3 28.7 24.2 1,378

Note: SE = Standard Error
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Table 5.2: Odds Ratio for Reporting Fair/Poor Self-Rated Health (No Interactions)

Model 1 Model 2 Model 33
Odds Ratio [95% CI] Odds Ratio [95% CI] Odds Ratio [95% CI]
Average Competence 1.00 [0.95,1.06] 1.00 [0.95,1.07] 1.01 [0.95,1.07]
Score <45
Average Competence 0.87° [0.75,1.00] 0.86 [0.74,1.01] 0.86 [0.74,1.01]
Score > 45
Sex (ref: Female)
Male 0.74™ [0.64,0.87] 0.84 [0.70,1.02]
Age (decades) 1157 [1.07,1.23] 1.09 [0.97,1.23]
Age (decades) *2 1.06™ [1.04,1.08] 1.07" [1.04,1.09]
Wealth index X 10 0.93 [0.86,1.00] 0.93 [0.86,1.00]
Employment status (ref: Unemployed/Retired)
Employed 0.74"  [0.58,0.96]
Marital status (ref: Not married)
Married 1.36° [1.03,1.79]
How often care could be received if needed (ref: Not Always)
Always 0.94 [0.75,1.17]
Observations 5858 5857 5857

Model 1 provides the unadjusted odds ratio of reporting fair/poor SRH for a unit increase in
average competence score. Model 2 provides the odds ratio of reporting fair/poor SRH for a unit
increase in average competence score, adjusted for equity indicators, i.e. sex, age and wealth
index. Model 3 provides the odds ratio of reporting fair/poor SRH for a unit increase in average
competence score, adjusted for equity indicators and sociodemographic variables, i.e.
employment status, marital status and perceived accessibility of care.

"p<0.05 " p<0.01,” p<0.001
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Table 5.3: Odds Ratio® for Reporting Fair/Poor Self-Rated Health (Including Interactions)

Model 17 Model2'
Independent Variables Odds Ratio® [95% Cl] Odds Ratio® [95% Cl]
Average Competence Score < 45 1.00 [0.93,1.08] 1.00 [0.93,1.08]
Average Competence Score > 45 0.73 [0.56,0.94] 0.72 [0.56,0.93]
Sex (ref: Female)
Male 0.78" [0.66,0.92] 0.87 [0.72,1.06]
Average Competence Score < 45 1.01 [0.98,1.05] 1.01 [0.98,1.05]
X Male
Average Competence Score > 45  0.89° [0.81,0.99] 0.90 [0.81,1.00]
X Male
Age (decades) 1.12"7 [1.04,1.20] 1.06 [0.94,1.19]
Age (decades) *2 1.06™ [1.04,1.08] 1.07" [1.04,1.10]
Average Competence Score < 45 X Age quartiles (ref: <= 15 yrs)
Average Competence Score <45 X  0.98 [0.94,1.02] 0.98 [0.94,1.02]
[15 yrs - 39 yrs]
Average Competence Score > 45 X 1.18 [1.00,1.39] 1.17 [0.99,1.37]
[15 yrs - 39 yrs]
Average Competence Score <45 X  0.96 [0.91,1.01] 0.96 [0.91,1.01]
[40 yrs — 59 yrs]
Average Competence Score > 45X  1.29” [1.07,1.55] 1.28" [1.07,1.54]
[40 yrs — 59 yrs]
Average Competence Score <45 X  0.95 [0.89,1.01] 0.95 [0.89,1.01]
[60 yrs - 95 yrs]
Average Competence Score > 45X  1.38" [1.13,1.68] 1.38" [1.13,1.68]
[60 yrs - 95 yrs]
Wealth index X 10 0.93 [0.86,1.01] 0.93 [0.86,1.01]
Average Competence Score < 45 X Wealth Index tertiles (ref: Wealth index X 10: 0-4)
Average Competence Score < 45 X 1.03 [0.95,1.11] 1.03 [0.95,1.11]
Wealth Index *10: 5
Average Competence Score > 45X  0.98 [0.79,1.22] 0.99 [0.79,1.23]
Wealth Index *10: 5
Average Competence Score < 45 X 1.05 [0.98,1.13] 1.05 [0.98,1.13]
Wealth Index *10: 6-10
Average Competence Score > 45 X 1.07 [0.88,1.31] 1.08 [0.88,1.32]
Wealth Index *10: 6-10
Marital status (ref: Not married)
Married 1.38 [1.05,1.83]
Employment status (ref: Unemployed/Retired)
Employed 0.77 [0.59,0.99]
Observations 5857 5857

aExcept highlighted interaction terms. "Model 1 includes interactions between average
competence score and equity indicators, i.e. sex, age and wealth index. 2Model 2 includes
interactions between average competence score and equity indicators, adjusted for
sociodemographic variables, i.e. employment status, marital status.

"p<0.05, " p<0.01,  p<0.001
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Figures for Chapter 5

Figure 5.1: Predictive Margins of Average vignette score X Sex

Average Provider Competence Score X Individual's sex
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Note: Marginal effect plot based on mixed effects logistic regression modeling odds of
poor SRH as function of average provider competence score, categorized versions of
all equity indicators (sex, age and wealth), interactions between average provider
competence score and equity indicators, marital status and employment status.
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Figure 5.2: Predictive Margins of Average vignette score X Age

Probability of fair/poor SRH
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Note: Marginal effect plot based on mixed effects logistic regression modeling odds of
poor SRH as function of average provider competence score, categorized versions of
all equity indicators (sex, age and wealth), interactions between average provider
competence score and equity indicators, matrital status and employment status.
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Figure 5.3: Predictive Margins of Average vignette score X Wealth

Average Provider Competence Score X Household Wealth
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Note: Marginal effect plot based on mixed effects logistic regression modeling odds of
poor SRH as function of average provider competence score, categorized versions of all
equity indicators (sex, age and wealth), interactions between average provider
competence score and equity indicators, marital status and employment status.
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Chapter 6: Conclusion

To inform policies and reforms seeking to promote well-being and eliminate health inequities
in all contexts, this dissertation focused on an often-cited necessity for population health and
heath equity—primary care—by pursuing the following aims: 1) to conduct a scoping review
that provides an updated synthesis of the literature on the impact of primary care features on
health access inequities 2) to investigate (a) the association between primary care
experience—i.e. the reported experience of patients with their primary care provider—and
hospitalization for chronic ambulatory care sensitive conditions (ACSCs), and (b) the
association between primary care experience and inequities in hospitalization for ACSCs
among adults in rural Bihar, India; and 3) to investigate (a) the association between the
association between the quality of local primary care—measured by the average
competence of primary care providers in an individual’'s village—and an individual’s self-
rated health, and (b) the association between the quality of local primary care and potential
inequities in SRH in rural Bihar, India.

The 1st aim was pursued by using the scoping review approach to synthesize the effects of
primary care interventions and reforms on disadvantaged and advantaged populations on
the 5 dimension of health access (approachability, acceptability, availability and
accommodation, affordability and appropriateness), while highlighting the primary care
features— first-contact access, continuity, comprehensiveness, coordination, family
centeredness/orientation, cultural competence, and community orientation—enhanced by
each primary care intervention and reform. Evidence gathered through the scoping review
showed that interventions to enhance primary care features, for which there is evidence of
their equity effects, target a wide variety of population groups from several countries of
varying income levels, although the majority (569%) of interventions were from high- and
upper middle-income countries. Additionally, interventions set in higher income countries

cover a wider range of health services than those set in lower income countries, which were
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solely focused on maternal and newborn health. Various study designs were used to
evaluate equity effects of primary care intervention, including quantitative (experimental,
quasi-experimental, and non-experimental) and qualitative studies. Interventions are largely
associated improvements along the health access continuum for disadvantaged populations,
oftentimes in ways that reduce health access inequities. Moreover, pro-equity effects often
involve efforts that are targeted at disadvantaged populations. The review also highlighted a
lingering need for more research on the impact of primary care on health equity and the
impact of primary care on a wider variety of health challenges in lower income countries.
The 2" and 3" aims sought to address research gaps identified by the scoping review by
investigating the association between primary care experience and quality of local primary
care—measured by the competence of primary care providers in a village—on chronic
ACSCs and SRH, respectively, among residents of rural Bihar, India. These aims resulted in
findings that speak to previous literature from even higher income settings. To address the
2" aim, logistic regressions were used to model the odds of hospitalization as a function of
primary care experience (PCE) score, adjusted for provider and patient characteristics,
among adults with chronic ACSCs. Findings from the 2" aim show that better primary care
experience—in terms timeliness of access and a patient’s satisfaction with their provider—is
associated with reduced likelihood of hospitalization for chronic ACSCs among adults in rural
Bihar, India. Additionally, individuals in the poorest quintile with better primary experience
experienced the largest drop in the likelihood of hospitalization for a chronic ACSC,
compared to higher wealth quintiles. This finding further supports the inference made in
previous studies that quality primary care favors disadvantaged groups through the
prevention and early detection of diseases caused by stressors that are associated with
disadvantage. To address the 3™ aim, logistic regressions were used to model the odds of
poor SRH—i.e. fair, poor or very poor SRH—as a function of a village’s average provider
competence and patient characteristics. Average provider competence was assessed using

clinical vignettes, which evaluated a provider's competence with managing diarrhea and
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pneumonia in children, and hypertension and angina in adults. Findings from the 3™ aim
show the potential impact of limited access to quality primary care for disadvantaged groups.
The study found that higher competence of nearby primary care providers is associated with
better individual-level SRH but improvements in SRH are unevenly spread among groups.
Women and older adults experience less improvement in SRH for every unit increase in
average competence score above 45 (the observed threshold for average provider
competence, after which SRH improvement are observed with every unit increase in
competence) than men and younger individuals, respectively. This indicates possible
limitations in access to care for these groups.

The findings from this dissertation have several policy implications. The association between
better primary care experience and reduced likelihood of hospitalization for chronic ACSCs
among adults in Bihar, India provides further support for the strengthening of Bihar's—and
more widely, India’s—primary care system, especially as the country grapples with the
increasing burden of chronic conditions, like many other LMICs. The positive association
between the average competence of nearby providers and good SRH after average provider
competence attains a certain level also points to the importance of ensuring that primary
care providers—public and private—can provide care at an adequate standard to promote
the wellbeing of their patients. Since rural India’s primary care market is largely private and
informal, concerted effort to ensure the quality of formal and informal providers is critical.
Additionally, findings, which indicate potential inequities in access by sex and age, highlight
the need for further investigation into these inequities to inform health reforms to address
them. Although this dissertation adds to the literature on primary care, as relates to health
equity, in lower income countries, more of such studies are needed to evaluate the quality of
primary care in these settings and to inform efforts to ensure that the benefits of good quality
primary care are realized more widely.

To build on the findings of this dissertation, future studies can address certain limitations.

Patient surveys that capture at least the four main features of primary care (first-contact
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access, continuity, comprehensiveness, coordination) can be used to provide a more
comprehensive measure of an individual’s primary care experience. To further investigate
the association between primary care experience and hospitalization for ACSCs, hospital
records, where available, should be used to confirm reported hospitalization, rather than
solely relying on a patient’s recall. Additionally, evaluations of the effect of population-level
measures of primary care quality can move beyond the realm of average provide
competence to capture the practice of nearby providers using patient observations or
standardized patients. Studies can also administer provider surveys that measure the
performance of primary care attributes, in addition to management of commonly
encountered diseases. To make causal inferences, Cohort studies can be used to evaluate
primary care systems, comparing health outcomes among individuals who are exposed to
varying levels of primary care quality. However, the feasibility of cohort studies relies on the
availability of records needed to establish temporality. Such records may not be available in
settings with poorly regulated health systems. Studies can also apply qualitative designs to
further investigate the experiences of vulnerable populations with accessing primary care
and to understand how and why certain vulnerable populations benefit more from quality
primary care services as compared to more advantaged populations in resource-limited

setting like Bihar, India.
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Appendix for Chapter 3 (Aim 1)
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Search strategies

PubMed:

((((Primary Health Care[mesh] OR Primary Healthcare[tiab] OR Primary Health care[tiab] OR
Primary Care[tiab] OR Family Practice[Mesh] OR Family Practice*[tiab] OR Family
Practitioner*[tiab] OR General Practice[Mesh] OR "physicians, primary care"[MeSH] OR
"General Practitioners" [Mesh] OR General Practice*[tiab] OR General Practitioner*[tiab] OR
Family Medicine[tiab] OR Family Doctor*[tiab] OR Family Physician*[tiab] OR "continuity of
patient care"[MeSH] OR "continuity of patient care"[tiab] OR continuity of care[tiab] OR
continuity of healthcare[tiab] OR continuity of health care[tiab] OR "comprehensive health
Care"[MeSH] OR ((first contact*[tiab] OR comprehensive*[tiab] OR coordinat*[tiab] OR co-
ordinat*[tiab]) AND (care[tiab] OR healthcare[tiab] OR health care[tiab])))) OR ("Cultural
Competency"[Mesh] OR "cultural competen*"[tiab] OR "culturally competen*"[tiab] OR
"family center*"[tiab] OR "family centr*"[tiab] OR (family[tiab] AND orient*[tiab]) OR
(community[tiab] AND orient*[tiab])))

AND

((Health Equity[mesh] OR ((health[tiab] OR healthcare[tiab]) AND Equit*[tiab]) OR health
care inequit*[tiab] OR healthcare inequity*[tiab] OR health inequit*[tiab] OR "Healthcare
Disparities"[Mesh] OR healthcare disparit*[tiab] OR health care disparit*[tiab] OR "Health
Services Accessibility"[Mesh:NoExp] OR “Health Services Accessibility” [tiab] OR Access to
Health Care[tiab] OR Health Services Availability[tiab])))

AND

(Cochrane Database Syst Rev[Ta] OR Search*[tiab] OR Meta-Analysis[Pt] OR Medline[tiab]
OR evidence[tiab] OR Review]tiab] OR systematic[sb] OR scoping|ti])

Embase

#9. #7 AND #8

#8. [review]/lim OR [cochrane review]/lim OR [systematic review]/lim OR [meta analysis]/lim
OR search*:ti,ab OR medline:ti,ab OR evidence:ti,ab OR review:ti,ab OR scoping:ti

#7. #3 AND #6

#6. #4 OR#5

#5. 'health care access'/de OR 'health services accessibility":ti,ab OR 'access to health
care':ti,ab OR 'health services availability':ti,ab

#4. 'health equity'/exp OR 'health care disparity'/exp OR ((health OR healthcare OR 'health
care') NEAR/5 equit*) OR 'health care inequit*:ti,ab,kw OR 'healthcare inequit*:ti,ab,kw OR
'health inequit*ti,ab,kw OR 'healthcare disparit*:ti,ab,kw OR 'health care disparit*ti,ab,kw
#3. #1 OR#2

#2. 'cultural competence'/exp OR 'cultural competen™:ti,ab OR 'culturally competen*':ti,ab
OR 'family center*":ti,ab OR 'family centr*ti,ab OR (family NEAR/3 orient*) OR (community
NEAR/3 orient*)

#1. 'primary health care'/exp OR 'general practice'/exp OR 'primary healthcare':ti,ab,kw OR
'primary health care':ti,ab,kw OR 'primary care':ti,ab,kw OR 'family practice*":ti,ab,kw OR
‘family practitioner*:ti,ab,kw OR 'general practice*ti,ab,kw OR 'general practitioner*':ti,ab,kw
OR 'family medicine':ti,ab,kw OR 'family doctor*":ti,ab,kw OR 'family physician*':ti,ab,kw OR
‘continuity of care':ti,ab,kw OR 'continuity of healthcare':ti,ab,kw OR 'continuity of health
care"ti,ab,kw OR (('first contact™ OR comprehensiv* OR coordinat* OR 'co ordinat*')
NEAR/3 (care OR healthcare OR 'health care'))
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Cochrane:

#1 MeSH descriptor: [Primary Health Care] explode all trees

#2 ("Primary Healthcare" OR "Primary Health care" OR "Primary Care"):ti,ab,kw

#3 MeSH descriptor: [Family Practice] explode all trees

#4 ("Family Practice™ OR "Family Practitioner*™):ti,ab,kw

#5 MeSH descriptor: [General Practice] explode all trees

#6 MeSH descriptor: [General Practitioners] explode all trees

#7 MeSH descriptor: [Physicians, Primary Care] explode all trees

#8 ("General Practice™ OR "General Practitioner*™ OR "Family Medicine" OR "Family
Doctor*" OR "Family Physician*"):ti,ab,kw

#9 MeSH descriptor: [Continuity of Patient Care] explode all trees

#10  ("continuity of patient care" OR "continuity of care" OR "continuity of healthcare" OR
"continuity of health care"):ti,ab,kw

#11 MeSH descriptor: [Comprehensive Health Care] explode all trees

#12  ((("first contact™ OR comprehensive® OR coordinat* OR co-ordinat*) AND (care OR
healthcare OR "health care"))):ti,ab,kw

#13  MeSH descriptor: [Cultural Competency] explode all trees

#14  ("cultural competen™ OR "culturally competen*" OR "family center* OR "family
centr** OR (family AND orient*) OR (community AND orient*)):ti,ab,kw

#15 #1 OR#2 OR#3 OR#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12
OR #13 OR #14

#16  MeSH descriptor: [Health Equity] explode all trees

#17  (((health OR healthcare) AND Equit*) OR "health care inequit*™ OR "healthcare
inequit™ OR "health inequit™):ti,ab,kw

#18  MeSH descriptor: [Healthcare Disparities] explode all trees

#19  ("healthcare disparit™ OR "health care disparit*™):ti,ab,kw

#20  MeSH descriptor: [Health Services Accessibility] this term only

#21  (“Health Services Accessibility” OR "Access to Health Care" OR "Health Services
Availability"):ti,ab,kw

#22  #16 OR#17 OR #18 OR #19 OR #20 OR #21

#23  #15 AND #22

Scopus:
((((TITLE-ABS-KEY ( "primary health care" OR "primary healthcare" OR "primary care"

OR "family practice®™ OR "family practitioner™ OR "general practice* OR "general
practitioner™ OR "family medicine" OR "family doctor*™" OR "family physician*" OR
"continuity of care" OR "continuity of healthcare" OR "continuity of health care" ) ) OR (
TITLE-ABS-KEY ( ( "first contact™ W/5 care ) OR ( comprehensiv* W/5 care ) OR (
coordinat®* W/5 care ) OR ( "co ordinat*™ W/5 care ) OR ( "first contact*" W/5
healthcare ) OR ( comprehensiv® W/5 healthcare ) OR ( coordinat* W/5 healthcare )
OR ("co ordinat™ W/5 healthcare ) OR ( "first contact*" W/5 "health care" ) OR (
comprehensiv* W/5 "health care" ) OR ( coordinat* W/5 "health care") OR ( "co
ordinat™ W/5 "health care"))) OR ( TITLE-ABS-KEY ( ( "cultural competen*" OR
"culturally competen*" OR "family center™ OR "family centr™ OR ( family W/5 orient*)
OR ( community W/5 orient*)))))

AND

( ( TITLE-ABS-KEY ( "health equity" OR "health care disparity" OR "health care inequit*"
OR "healthcare inequit*™ OR "health inequit*™" OR "healthcare disparit*™" OR "health care
disparit*™ ) ) OR ( TITLE-ABS-KEY ( ( health W/5 equit*) OR ( healthcare W/5 equit*)
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OR ( "health care" W/5 equit*))) OR ( TITLE-ABS-KEY ( "Health Services Accessibility"
OR "Access to Health Care" OR "Health Services Availability" ) ) ) )

AND

( (SRCTITLE ( "Cochrane Database of Systematic Reviews" ) ) OR ( TITLE-ABS ( search*
OR meta-analysis OR medline OR evidence OR review OR systematic OR scoping )

))

WHO Regional:
620 English hits from Numeric search string, searched in Subject descriptor:
N04.590.233.727$% OR SP2.001.002% OR SP2.122.107$ OR SP4.002.130$% OR
H02.403.340.500$% OR H02.403.340 OR M01.526.485.810.800$ OR N02.360.810.795% OR
E02.760.169% OR N02.421.585.169% OR N04.590.233.727.210% OR N04.590.233% OR
SP2.122% OR SP9.160.030.010.010.020$ OR 101.880.853.100.364%
AND
NO04.590.374.350.500$ OR N05.300.430.383% OR SP1.001.042% OR
SP9.020.010.005.020% OR N04.590.374.380$% OR N05.300.493% OR N04.590.374.350% OR
N05.300.430% OR SP1.001.032$ OR SP9.020.010.005%
11 English Text string, searched in “title, abstract, subject”:
"primary health care" OR "primary healthcare" OR "primary care" OR "family practice"
OR "family practices" OR "family practitioner" OR "family practitioners" OR "general
practice" OR "general practices" OR "general practitioner" OR "general practitioners"
OR "family medicine" OR "family doctor" OR "family doctors" OR "family physician" OR
"family physicians" OR "continuity of care" OR "continuity of healthcare" OR "continuity
of health care" OR "first contact" OR “coordination of care” OR co-ordination of care”
OR “comprehensive healthcare” OR “coordination of healthcare” OR “co-ordination of
healthcare” OR “comprehensive health care" OR “coordination of health care" OR "co-
ordination of health care" OR "cultural competency" OR "cultural competencies" OR
"culturally competent" OR "family centered" OR "family centred" OR “family oriented”
OR “community oriented”
AND
"health equity" OR "health care disparity" OR "health care inequity" OR "health care
inequities" OR "healthcare inequity" OR "healthcare inequities" OR "health inequity" OR
"health inequities" OR "healthcare disparity" OR "healthcare disparities" OR "health care
disparity” OR "health care disparities" OR "Health Services Accessibility" OR "Access to
Health Care" OR "Health Services Availability"
Numeric descriptors and their English Equivalents, by concept:
Primary Health Care

N04.590.233.727% OR

SP2.001.002% OR

SP2.122.107$ OR

SP4.002.130$ OR
Family Practice
H02.403.340.500% OR
General Practice
H02.403.340
Physicians, primary care

M01.526.485.810.800

N02.360.810.795
General Practitioners
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M01.526.485.810.485
N02.360.810.485
Continuity of patient care
E02.760.169
N02.421.585.169
N04.590.233.727.210
Comprehensive health care
N04.590.233
SP2.122
SP9.160.030.010.010.020
Cultural competency
101.880.853.100.364

Second concept

Health Equity
N04.590.374.350.500
N05.300.430.383
SP1.001.042
SP9.020.010.005.020

Healthcare Disparities
N04.590.374.380
N05.300.493

Health Services Accessibility (no explode)

N04.590.374.350
N05.300.430
SP1.001.032
SP9.020.010.005
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Appendix for Chapter 4 (Aim 2)

Full data analysis results (Supplementary tables)

Appendix Table 4.1: SES and Caste validation

Education level

No schooling/ Completed
Urdu class at least Primary P-value
% %
Total 52.9 471 1,681
Wealth quintiles <.001
Less than 20 71.6 28.4 317
20-40 60.7 39.3 318
40-60 53.6 46.4 358
60-80 55.8 44.2 269
Greater than 80 30.5 69.5 419
Caste <.001
SC/ST 68 32 303
OBC 58.1 41.9 1,034
General 241 75.9 344
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Appendix Table 4.2: Ever Hospitalized vs Primary Care Experience, Logistic Regression
(Odds Ratio (OR)"

(1) (2)
-LL -562.41 -561.05
AlIC 1168.82 1180.10
BIC 1286.53 1335.27
Observations 1557 1557
OR(se) OR(se)

PCE score (ref: 2-6)
7/8 0.640.12) 0.47(0.25
USC type (ref: Public)
Private 1.01(0.25) 0.99(0.25
Chronic ACSC (ref: ASTH/COPD)
CHD 245056 248056
DM 0.680.18) 0.70(0.18)
HTN 0.63(0.14) 0.64(.15)
Sex (ref: Female)
Male 1.47(0.31) 1.43(0.35)

7/8 X Male 1.08(0.43)
Wealth quintile (ref: Less than 20)
20-40 1.42¢0.41) 1.19(0.39)
7/8 X 20-40 1.90(1.00)
40-60 0.89.25) 0.75(0.25)
7/8 X 40-60 1.93(1.23)
60-80 1.26(0.35) 1.18(0.38)
7/8 X 60-80 1.31(0.79)
Greater than 80 1.40¢0.41) 1.16(0.40)
7/8 X Greater than 80 1.96(1.12)

Caste (ref: SC/ST)
OBC 0.76(0.16) 0.84(0.22)

(
7/8 X OBC 0.73(0.31)
General 0.84(.23) 0.90(0.30)
7/8 X General 0.880.51)

Has another chronic ACSC (ref: No)
Yes 1.35(0.24) 1.35(0.24)
Age (centered) 1.01(0.0070) 1.01(0.0070)
Marital status (ref: Unmarried/Previously Married)
Married 0.85(0.18) 0.87(0.19)
Education level (ref: None/Urdu class)
Completed at least Primary  0.81(0.15) 0.80(0.15)
Employment status (ref: Unemployed/Retired)
Employed 0.96(0.19) 0.95(0.19)
Currently smokes tobacco (ref: No)
Yes 0.81¢.15) 0.81(0.16)
Religion (ref: Non-Hindu)
Hindu 1.290.35 1.30(0.35)
Family enrolled in health expense support scheme (ref: No)
Yes 1.28(0.23) 1.27(0.23)
Months since ACSC diagnosis 1.00(0.0011) 1.00(0.0011)

'Except highlighted interaction terms, which are quotients of odds ratios
se = standard error

"p<0.05 " p<0.01,  p<0.001
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Appendix Table 4.3: Ever Hospitalized vs Primary Care Experience, Mixed Effect Logistic Regression
(Odds Ratio (OR)"

(1) (2) (3) (4) (%) (6)
Observations 1642 1642 1557 1642 1642 1557
OR(se) OR(se) OR(se) OR(se) OR(se) OR(se)

PCE score (ref: 2-6)
7/8 0.620.13) 0.64(0.13) 0.60(0.13) 0.3900.29) 0.37(0.23) 0.43(0.28)
USC type (ref: Public)
Private 1.060.31) 1.04¢0.31) 1.09(0.34) 1.040.31) 1.02(0.31) 1.07(0.33)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.870s7  2.800s8s  3.09099)  2.930s89)  2.860s8s  3.16(1.03)
DM 0.62(0.18) 0.60(0.18) 0.65(0.20 0.63(0.19) 0.61(0.19) 0.66(0.21)
HTN 0.56(0.15) 0.55(0.15) 0.590.17) 0.56(0.15) 0.56(0.15) 0.60(0.17)
Sex (ref: Female)
Male 1.24(.22 1.14(0.21 1.580.46) 1.230.27) 1.12(0.25) 1.55(0.49)
7/8 X Male 1.05(0.41) 1.09(0.43) 1.10(0.46)
Wealth quintile (ref: Less than 20)

20-40 1.75(.52) 1.73(0.52) 1.61(0.50) 1.45(0.51 1.40(0.50) 1.34(0.49)

7/8 X 20-40 1.94(1.29 2.09(1.40) 1.91(1.31)

40-60 1.05(0.32) 1.09(0.33) 0.92(0.30) 0.77(0.28) 0.79(0.29) 0.74(0.28)

7/8 X 40-60 2.942.00 3.002.05) 2.23(1.60)

60-80 1.32(0.43) 1.33(0.43) 1.380.47) 1.12(0.43) 1.110.43) 1.26(0.51)

7/8 X 60-80 1.84(1.32) 1.91¢1.37) 1.43(1.05)

Greater than 80 1.45(0.43) 1.41(0.42) 1.51(0.48) 1.09(0.38) 1.04(0.37) 1.17(0.44)

7/8 X Greater 2.66(1.77) 2.83(1.90) 2.43(1.66)
than 80

Caste (ref: SC/ST)

OBC 0.73(0.18) 0.72(0.17 0.75(0.19) 0.82(0.25) 0.81(0.25) 0.87(0.28)
7/8 X OBC 0.71(0.35) 0.71(0.35) 0.66(0.34)
General 0.75¢0.23) 0.70¢0.21) 0.83(0.27 0.84(0.31) 0.78(0.29) 0.93(0.37)
7/8 X General 0.740.48) 0.740.49) 0.76(0.52)
Has another chronic ACSC (ref: No)
Yes 1.3200.27) 1.45(0.31) 1.33(0.28) 1.46(0.32)
Age (centered) 1.01(0.0074y  1.01(0.0086) 1.010.0074)  1.01(0.0087)
Marital status (ref: Unmarried/Previously Married)
Married 0.81(0.21) 0.82(0.21)
Education level (ref: None/Urdu class)
Completed at least Primary 0.770.18) 0.76(0.18)
Employment status (ref: Unemployed/Retired)
Employed 0.96(0.24) 0.95(0.24)
Currently smokes tobacco (ref: No)
Yes 0.77(0.19) 0.77(0.19)
Religion (ref: Non-Hindu)
Hindu 1.36(0.43) 1.37(0.44)
Family enrolled in health expense support scheme (ref: No)
Yes 1.39(0.32) 1.38(0.32)
Months since ACSC diagnosis 1.000.0013) 1.00(0.0013)

'Except highlighted interaction terms, which are quotients of odds ratios
se = standard error

"p<0.05 " p<0.01, " p<0.001
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Appendix Table 4.4: Ever Hospitalized (stratified by PCE score), Mixed Effects Logistic Regression
(Odds Ratio (OR))

(1) p (2) p
OR(se) OR(se)
USC type (ref: Public)
Private 0.940.33) 0.99(0.76)
Chronic ACSC (ref: ASTH/COPD)
CHD 3.25(1.30) 2.62(1.57)
DM 0.72¢0.27 0.31(0.21
HTN 0.50(0.18) 0.580.27)
Sex (ref: Female) 0.77 0.30
Male 1.070.25) 1.4500.52)
Wealth quintile (ref: Less than 20) 0.64 0.47
20-40 1.440.55 2.75¢1.67)
40-60 0.790.31 2.37(1.49)
60-80 1.13(0.46) 2.13(1.38)
Greater than 80 1.00(0.38) 2.94(1.82)
Caste (ref: SC/ST) 0.79 0.43
OBC 0.80(0.26) 0.59(0.25)
General 0.80(0.32) 0.580.35)
Has another chronic ACSC (ref: No)
Yes 1.46(0.38) 1.06(0.45)
Age (centered) 1.02(0.0098) 1.00(0.014)
Observations 1017 625

Model (1) includes only observations with PCE score 2- 6. Model (2) includes only
observations with PCE score 7/8; se = standard error
"p<0.05"p<0.01,” p<0.001
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Appendix Table 4.5: Ever Hospitalized (stratified by Caste), Mixed effects Logistic Regression
(Odds Ratio (OR))

(1) (2) 3)
OR(se) OR(se) OR(se)
PCE score (ref: 2-6)
7/8 0.82(0.30) 0.59(0.15) 0.57(0.30)
USC type (ref: Public)
Private 1.78(1.12) 0.770.27) 1.49(1.35)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.82(1.47) 2.4901.03) 2.66(2.02)
DM 0.26(0.18) 1.00(0.38) 0.25(0.20)
HTN 0.43(0.22) 0.73(0.26) 0.31¢0.21
Sex (ref: Female)
Male 1.05(0.40) 1.580.37) 0.53(0.23)
Wealth quintile (ref: Less than 20)
20-40 1.56(0.84) 1.93(0.73) 0.75¢0.73)
40-60 1.190.62) 0.97(0.38) 1.32(1.13)
60-80 2.51(1.50) 1.18(0.49) 0.48(0.45)
Greater than 80 0.60(0.46) 1.240.47 1.83(1.35)
Has another chronic ACSC (ref: No)
Yes 1.56(0.62) 1.27(0.34) 1.08(0.50)
_Age (centered) 1.03(0.017) 1.00¢0.0087) 1.06(0.021)
Observations 297 1008 337

Model (1) only includes observations in the SC/ST caste. Model (2) only includes
observations in the OBC caste. Model (3) only includes observations in the General caste.
se = standard error

"p<0.05 " p<0.01,” p<0.001

Appendix Table 4.6: Ever Hospitalized (stratified by Sex), Mixed effects Logistic Regression
(Odds Ratio (OR))

(1) (2)
OR(se) OR(Se)
PCE score (ref: 2-6)
7/8 0.54(0.18) 0.68(0.22)
USC type (ref: Public)
Private 1.59(0.88) 0.71(0.30)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.7901.41) 3.71¢01)
DM 0.66(0.34) 0.47(0.22)
HTN 0.54(0.25) 0.46(0.20)
Wealth quintile (ref: Less than 20)
20-40 2.20¢1.06) 1.39(0.71)
40-60 1.04(0.50) 1.040.51
60-80 1.140.58) 1.640.87)
Greater than 80 1.440.69) 1.31(0.63)
Caste (ref: SC/ST)
OBC 0.540.21) 0.94(0.39)
General 0.840.40) 0.55(0.28)
Has another chronic ACSC (ref: No)
Yes 1.380.47) 1.28(0.42)
_Age (centered) 1.01(0.012) 1.02(0.012)
Observations 902 740

Model (1) only includes observations from women. Model (2) only includes observations
from men. se = standard error

"p<0.05 " p<0.01,  p<0.001
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Subanalysis results

Bivariate analyses (Appendix Table 4.7) show that this subgroup retained many of the
characteristics of the full sample, as expected since only 9% of the full sample was excluded
from the subanalysis. On average, chronic ACSC instances resulting in hospitalization were
linked with more visits to a health provider in the past year than those that didn’t result in
hospitalization (5 visits vs. 4 visits, p=0.027). Like the full sample, chronic ACSC instances
resulting in hospitalization were also experienced by a slightly older group (59 years vs. 57
years) and by people who had been diagnosed for a longer period of time (6.6 years vs. 5.9
years), though these differences lost their statistical significance. Unlike the full same, the
likelihood of hospitalization is equivalent among instances experienced by people with and
without formal education. Other characteristics of this subgroup are the same as the full
sample, in terms of comparison between and among sub-categories and statistical
significance.

Logistic regressions (without interaction)

Modeling the odds of ever being hospitalized for a chronic ACSC as a function of PCE score
using logistic regressions shows that a higher PCE score (7/8) is still associated with a lower
odds of hospitalization, after adjusting for key variables and potential confounders, including
the number of visits to a health provider in the past year. Chronic ACSC instances managed
by USCs with a higher PCE score had 0.68 (95% CI: 0.48-0.96) times lower odds of
resulting in hospitalization than those managed by USCs with a lower PCE score (2-6),
adjusting for USC type, type of chronic ACSC, sex, wealth quintile, caste, whether the
patient had more than 1 chronic ACSC, patient’s religion and age, and the number of visits
to a health provider for the chronic ACSC in the past year (p<0.05, Appendix Table 4.8
Model 2). This association remains largely similar after adjusting for only key variables
(Appendix Table 4.8 Model 1), and after adjusting for key variables and all potential

confounders that were considered (Appendix Table 4.8 Model 3). Among all combinations of
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potential confounders, patient’s religion and age, whether the patient had more than 1
chronic ACSC and the number of visits to a health provider for the chronic ACSC in the past
year resulted in the logistic regression with the lowest AlIC. The association between PCE
score and the odds of ever being hospitalized for a chronic ACSC also remain largely similar
when modeled using mixed effects logistic regressions (Appendix Table 4.9, Models 1-3).
Considering the equity indicators, results from logistic and mixed effect logistic regressions
(Appendix Tables 4.8 & 4.9) still show no statistically significant association between the
odds of ever being hospitalized for a chronic ACSC and any of these variables, after
adjusting for key variables and potential confounders. Results of the logistic regression with
the lowest AIC (Appendix Table 4.8 Model 2) show that chronic ACSCs experienced by men
have 1.14 (95% CI: 0.83 — 1.58) times higher odds of resulting in hospitalization than those
experienced by women. The odds of hospitalization still does not appear to follow a gradient
by wealth quintile or caste. Chronic ACSCs experienced by individuals from the 2" poorest
wealth quintile (20% - 40%) still had the highest odds of resulting in hospitalization—1.52
times (95% ClI: 0.87-2.66) higher than those of the reference group (poorest wealth
quintile)—followed by those experienced by the richest quintile, which had 1.29 times (95%
Cl: 0.74-2.26) higher odds of resulting in hospitalization than the reference group. Among
caste categories, chronic ACSCs experienced by individuals from the SC/ST (reference
group) still had the highest odds of resulting in hospitalization, but now followed by those of
the OBC caste, which had 0.81 times (95% CI: 0.54-1.24) lower odds of resulting in
hospitalization than the reference group.

Logistic regressions (with interactions)

As with the full sample, none of the interaction terms between PCE score and the equity
indicators were statistically significant in the logistic and mixed effect logistic regressions
(Appendix Table 4.8, Models 4-6 & 4.9, Models 4-6). At higher PCE scores (7 or 8), the odds
ratios of ever hospitalization decreased slightly (0.99 (95% CI: 0.46-2.14) times lower)

between men and women (reference group)—unlike in the full sample analyses where the
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odds ratio increased—adjusting for USC type, type of chronic ACSC, wealth quintile, caste,
whether the patient had more than 1 chronic ACSC, patient’s religion and age, and the
number of visits to a health provider for the chronic ACSC in the past year (Appendix Table
4.8, Model 5). As in the full sample analysis, the odds ratios of ever hospitalization
decreased among caste categories (as compared to SC/ST (reference group)) while they
increased among wealth quintiles (as compared to the poorest quintile (reference group)),
while adjusting for the same set of predictors mentioned previously.

Stratified logistic regressions

As with the full sample, stratified logistic regressions were carried out for each level of PCE
score and equity indicator, while adjusting for other key predictors and potential confounders
included in the logistic regression with the lowest AIC.

Considering stratification by PCE score (Appendix Table 4.10), the association between the
odds of ever being hospitalized for a chronic ACSC and all 3 equity indicators is still not
statistically significant at lower or higher PCE scores, adjusting for USC type, type of chronic
ACSC, whether the patient had more than 1 chronic ACSC, patient’s religion and age, and
the number of visits to a health provider for the chronic ACSC in the past year. As seen in
stratified logistic regressions with the full sample, odds ratios of ever hospitalization between
men and women (reference group), and among wealth quintiles (as compared to the poorest
quintile (reference group)) are higher at higher PCE scores, while odds ratios among caste
categories (as compared to SC/ST (reference group)) are lower at higher PCE scores.
When stratified by caste (Appendix Table 4.11), results are similar to those of the full
sample. At higher PCE scores, there is also a lower odds of hospitalization for a chronic
ACSC in all three caste categories—0.90 times lower in the SC/ST category, 0.60 times
lower in the OBC category, and 0.64 times lower in the General caste category—while
adjusting for USC type, chronic ACSC type, sex, wealth quintile, whether the patient had

more than 1 chronic ACSC, patient’s religion and age, and the number of visits to a health
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provider for the chronic ACSC in the past year. This association was also only statistically
significant in the OBC category, as with the full sample.

When stratified by sex (Appendix Table 4.12), results also show that a higher PCE score is
associated with lower odds of hospitalization for a chronic ACSC among men and women—
0.67 times lower among women and 0.70 times lower among men—while adjusting for USC
type, chronic ACSC type, wealth quintile, caste, whether the patient had more than 1 chronic
ACSC, patient’s religion and age, and the number of visits to a health provider for the
chronic ACSC in the past year. However, as with the full sample, this association is not
statistically significant among men or women.

When stratified by wealth quintile (Appendix Table 4.12), results also show that a higher
PCE score is associated with lower odds of hospitalization for a chronic ACSC across
quintiles—0.43 times lower in the poorest quintile, 0.64 times lower in the 20-40 quintile,
0.81 times lower in the 40-60 quintile, 0.63 times lower in the 60-80 quintile, and 0.88 times
lower in the richest quintile—while adjusting for USC type, chronic ACSC type, sex, caste,
whether the patient had more than 1 chronic ACSC, patient’s religion and age, and the
number of visits to a health provider for the chronic ACSC in the past year. As with the full
sample, this association was only statistically significant in the poorest quintile.

Marginal effects plots

Looking at the marginal effects of each predictor on the probability of hospitalization
(Appendix Figure 4.1), results show that higher PCE scores are associated with a decrease
of 0.041 (95% CI: -.076 - -.0053) in the probability of hospitalization for a chronic ACSC,
adjusting for USC type, chronic ACSC type, sex, wealth quintile, caste, whether the patient
had more than 1 chronic ACSC, patient’s religion and age, and the number of visits to a
health provider for the chronic ACSC in the past year. This is almost the same as the
marginal effect found in the full sample analysis—a decrease of 0.042 (95% CI: -.076 - -

.0089) in the probability of hospitalization at higher PCE scores.
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Considering the marginal probabilities of hospitalization for a chronic ACSC for each
combination of PCE score and equity indicator (sex, caste, SES) based on the logistic
regression with the lowest AIC including interactions (Appendix Figures 4.2 — 4 .4), results
are almost identical with those of the full sample analysis, with differences of a few
hundredths between some marginal probabilities.

Goodness of fit

As with the full sample, the logistic regression with the lowest AlIC and without interactions
was considered as the final model of the association between the odds of hospitalization for
a chronic ACSC and PCE score. The measures of goodness-of-fit for this model were very
similar to those of the model derived from the full sample. With a VIF of 1.52, multicollinearity
of the model’s predictors is at an acceptable level. The predicted probability for a randomly
selected chronic ACSC instance resulting in hospitalization exceeds that of a randomly
selected chronic ACSC instance that did not result in hospitalization with a probability of
0.68, which is the model’'s AUC. Results of the Pearson's and Hosmer-Lemeshow
goodness-of-fit tests also show that the null hypothesis cannot be rejected, indicating a good
model fit.

A plot of standardized Pearson’s residuals against predicted probabilities (Appendix Figure
4.5) does not show any points that are notably far away from others, i.e. no influential points.
The locally weighted regression of the residuals against predicted probabilities also shows
the residuals are close to 0 on average—even more so than the full sample model—which
indicates a good model fit. Additionally, a plot (Appendix Figure 4.6) of the average of
chronic ACSC instances resulting in hospitalization, modeled as a function of predicted
probabilities using a restricted cubic spline, shows that the y=x fits well within the 95% CI of

this function.
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Tables for Subanalysis

Appendix Table 4.7: Bivariate table (Subanalysis)

Have you ever been hospitalized for your ACSC?

No Yes N P-value
% %
PCE score 0.001
2-6 | 83.7 16.3 933
7/8 | 90.2 9.8 562
Patient satisfaction 0.009
Less than very satisfied | 91.1 8.9 302
Very satisfied | 84.9 15.1 1,194
Travel time to USC (score) <.001
1(2.17h - 48.03h) | 78.7 21.3 254
2(0.77-2h) | 82.4 17.6 501
3(0.27h - 0.75h) | 89 11 362
4 (0-0.25h) | 93.5 6.5 382
USC type 0.207
Public | 82.9 171 146
Private | 86.6 13.4 1,356
Chronic ACSC <.001
ASTH/COPD | 85.1 14.9 222
CHD | 69.7 30.3 231
DM | 89.3 10.7 345
HTN | 90.5 9.5 704
Sex 0.305
Female | 87.1 12.9 820
Male | 85.2 14.8 682
Wealth quintiles 0.332
Less than 20 | 87.8 12.2 278
20-40 | 82.3 17.7 277
40-60 | 87.9 121 315
60-80 | 87.3 12.7 245
Greater than 80 | 85.7 14.3 385
Caste 0.351
SC/ST | 83.2 16.8 268
OBC | 87.1 12.9 922
General | 86.1 13.9 310
Marital Status 0.384
Unmarried/Previously Married | 84.6 15.4 292
Married | 86.6 13.4 1,210
Education level 0.981
No schooling/Urdu class | 86.2 13.8 797
Completed at least Primary | 86.2 13.8 705
Employment status 0.851
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Unemployed/Retired | 86.1 13.9 949
Employed | 86.4 13.6 553
Currently smokes tobacco 0.753
No | 86 14 964
Yes | 86.6 13.4 537
Religion 0.139
Non-Hindu | 89.9 10.1 188
Hindu | 85.7 14.3 1,312
Has another chronic ACSC 0.012
No | 87.8 12.2 1,048
Yes | 82.6 17.4 454
Family enrolled in health expense support 0.176
No | 87 13 1,117
Yes | 84.1 15.9 308
Mean (SE) Mean(SE)
Age 57.4(0.43) 59.2(0.93) 0.073
Months since chronic 70.6(2.12) 78.6(4.73) 0.13
ACSC diagnosis
Visits to HW for chronic 4.38(0.17) 5.28(0.39) 0.027

ACSC in past year
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Appendix Table 4.8: Ever Hospitalized vs Primary Care Experience, Logistic Regression -
Subanalysis (Odds Ratio (OR)")

(1) (2) (3) (4) () (6)
-Log Likelihood -528.21 -521.06 -519.51 -526.87 -519.61 -518.10
AIC 1082.42 1076.11 1085.03 1093.75 1087.23 1096.19
BIC 1150.77 1165.50 1205.95 1198.90 1213.41 1253.92
Observations 1494 1494 1419 1494 1494 1419
OR(se) OR(se) OR(se) OR(se) OR(se) OR(se)

PCE score (ref: 2-6)
7/8 0.66(0.11) 0.68(0.12) 0.65(0.12) 0.54(0.28) 0.57(0.30 0.670.37)
USC type (ref: Public)
Private  0.93(0.23) 0.89(0.22) 0.88(0.23) 0.92(0.22 0.87(0.22) 0.85(0.22)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.390s1)"  2.390s52  2.530s8 243052 241052  2.56(058)
DM 0.67¢.17) 0.65(0.16) 0.66(0.17) 0.680.17) 0.66(0.17) 0.680.18)
HTM 0.63(0.14) 0.61¢0.13) 0.62(0.15) 0.63(0.14) 0.62(0.14) 0.64(.15)
Sex (ref: Female)
Male 1.21(0.20) 1.140.19) 1.35(0.30) 1.22(0.24) 1.15(0.23) 1.33(0.33)
7/8 X Male 0.98(0.38) 0.99(0.39) 1.00(0.42)
Wealth quintile (ref: Less than 20)

20-40 1.57(0.44) 1.52(0.43) 1.420.42) 1.31(0.43) 1.240.41) 1.2000.41)

7/8 X 20-40 1.891.00) 2.00¢1.07) 1.83(0.99)

40-60 1.01(0.28) 1.070.29) 0.95(0.28) 0.85(0.27) 0.91(0.29) 0.89(0.30)

7/8 X 40-60 1.93(1.14) 1.841.07) 1.28(0.86)

60-80 1.23(0.34) 1.24(0.34) 1.26(0.36) 1.1300.37) 1.140.38) 1.23(0.42)

7/8 X 60-80 1.43(0.86) 1.39(0.83) 1.15(0.71)

Greater than 80 1.29(0.36) 1.2900.37) 1.4000.42) 1.080.36) 1.0900.37) 1.23(0.44)

7/8 X Greater than 1.92(1.10) 1.81(1.03) 1.60(0.94)
80

Caste (ref: SC/ST)

OBC 0.76(0.16) 0.81¢0.17) 0.81(0.18) 0.87(0.23) 0.95(0.24) 0.98(0.26)
7/8 X OBC 0.66(0.27) 0.65(0.27) 0.58(0.26)
General 0.78(0.22) 0.770.22) 0.85(0.26) 0.89(0.30) 0.88(0.29) 0.99(0.35)
7/8 X General 0.71(0.40) 0.74(0.43) 0.73(0.44)
Has another chronic ACSC (ref: No)
Yes 1.28(0.23) 1.39(0.25) 1.28(0.23) 1.39(0.25)
Religion (ref: Non-Hindu)
Hindu 1.55(0.44) 1.55(0.46) 1.56(0.45) 1.57(0.47)
Age (centered) 1.010.0063) 1.01(0.0075) 1.010.0063)  1.01(0.0075)
Health worker visits for 1.040.018  1.04(0.019) 1.040.018  1.040.019)
chronic ACSC in past year
Marital status (ref: Unmarried/Previously Married)
Married 0.82(0.19) 0.84(0.19)
Education level (ref: None/Urdu class)
Completed at least 0.840.16) 0.82(0.16)
Primary
Employment status (ref: Unemployed/Retired)
Employed 0.98(0.20) 0.97(0.20)
Currently smokes tobacco (ref: No)
Yes 0.89(0.17) 0.91(0.18)
Family enrolled in health expense support scheme (ref: No)
Yes 1.19(0.22) 1.20(0.23)
Months since diagnosis 1.00(0.0012) 1.00(0.0011)

'Except highlighted interaction terms, which are quotients of odds ratios.

Model (1) includes only key covariates. Model (2) includes key covariates and potential
confounders producing logistic regression with lowest AIC. Model (3) includes key covariates and
all potential confounders. Models (4) — (6) include same variables as Models (1) — (3) respectively,
with interactions of interest; " p < 0.05, " p < 0.01, ™ p < 0.001; se = standard error

106



Appendix Table 4.9: Ever Hospitalized vs Primary Care Experience, Multi-level model Subanalysis-
Odds Ratio (OR)'

(1) (2) (3) (4) () (6)
Observations 1494 1494 1419 1494 1494 1419
OR(se) OR(se) OR(se) OR(se) OR(se) OR(se)

PCE score (ref: 2-6)
7/8 0.610.13) 0.64(0.14) 0.60(0.13)° 0.51(0.33) 0.55(0.35) 0.67(0.44)
USC type (ref: Public)
Private  0.98(0.30) 0.93(0.29) 0.91(0.29) 0.97(0.30) 0.92(0.29) 0.89(0.29)
Chronic ACSC (ref: ASTH/COPD)
CHD 3.000.93 2.93091" 3.19¢.0s  3.0709)  2.99094)  3.26(1.07)
DM  0.63(0.20) 0.61(0.19) 0.62(0.20) 0.640.20 0.62(0.19) 0.64(0.21)
HTN 0.58(0.16) 0.57(0.16) 0.590.17) 0.59(0.16) 0.580.16) 0.60(0.17)
Sex (ref: Female)
Male 1.25(.24 1.170.22) 1.440.43) 1.28(0.29) 1.1900.27) 1.440.47
7/8 X Male 0.93(0.39) 0.940.39) 0.970.42)
Wealth quintile (ref: Less than 20)

20-40 1.790.56) 1.73(0.54) 1.60(0.52) 1.46(0.54) 1.380.51) 1.330.51)

7/8 X 20-40 1.96(1.34) 2.08(1.42) 1.84(1.29)

40-60 1.03(0.33) 1.10(0.35) 0.96(0.32) 0.81(0.31) 0.88(0.33) 0.87(0.34)

7/8 X 40-60 2.27(1.61) 2.15(1.51 1.41(1.06)

60-80 1.31(0.44) 1.32(0.44) 1.35(0.48) 1.14(0.46) 1.15(0.46) 1.27(0.53)

7/8 X 60-80 1.65(1.21) 1.591.16) 1.26(0.95)

Greater than 80 1.35(0.42) 1.35(0.42) 1.490.49) 1.03(0.38) 1.05(0.38) 1.22(0.47)

7/8 X Greater than 2.39(1.65) 2.30(1.58) 1.91¢1.35)
80

Caste (ref: SC/ST)

OBC 0.74(0.19) 0.80(0.20) 0.80¢0.21) 0.90(0.29) 0.98(0.32) 1.040.35)
7/8 X OBC 0.58(0.30) 0.58(0.30) 0.49(0.27)
General 0.75¢0.24 0.73(0.24) 0.840.29) 0.91(0.36) 0.89(0.35) 1.06(0.45)
7/8 X General 0.60(0.41) 0.62(0.42) 0.60(0.42)
Has another chronic ACSC (ref: No)
Yes 1.36(0.29) 1.50(0.33) 1.36(0.29) 1.50(0.33)
Religion (ref: Non-Hindu)
Hindu 1.680.56) 1.70(0.59) 1.67(0.56) 1.70(0.60)
Age (centered) 1.010.0077y  1.01(0.0000) 1.010.0077y  1.01(0.0090)
Health worker visits for 1.04002)  1.0400.021) 1.04002)  1.04(0.021)

chronic ACSC in past year
Marital status (ref: Unmarried/Previously Married)

Married 0.76(0.20) 0.78(0.21)
Education level (ref: None/Urdu class)
Completed at least 0.80(0.20) 0.79(0.20)
Primary
Employment status (ref: Unemployed/Retired)
Employed 0.98(0.26) 0.96(0.25)
Currently smokes tobacco (ref: No)
Yes 0.87(0.22) 0.90(0.23)
Family enrolled in health expense support scheme (ref: No)
Yes 1.28(0.31) 1.30(0.32)
Months since 1.000.0014) 1.000.0014)

diagnosis

'Except highlighted interaction terms, which are quotients of odds ratios
se = standard error

"p<0.05 " p<0.01,  p<0.001
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Appendix Table 4.10: Ever Hospitalized vs Primary Care Experience — Logistic Regression,
Subanalysis (Odds Ratio")

(@))] 95% CI p (2) 95% CI p
PCE score (ref: 2-6)
7/8 0.68" [0.48,0.96] 0.57 [0.21,1.59]
USC type (ref: Public)
Private 0.89 [0.54,1.46] 0.87 [0.53,1.42]
Chronic ACSC (ref: ASTH/COPD)
CHD 2.39™ [1.56,3.66] 2417 [1.57,3.69]
DM 0.65 [0.40,1.05] 0.66  [0.40,1.08]
HTN 0.61° [0.40,0.94] 0.62° [0.41,0.95]
Sex (ref: Female) 0.422 0.983
Male 1.14 [0.83,1.58] 1.15 [0.77,1.70]
7/8 X Male 0.99 [0.46,2.14]
Wealth quintile (ref: Less than 20) 0.612 0.743
20-40 1.52 [0.87,2.66] 1.24  [0.65,2.38]
7/8 X 20-40 2.00 [0.70,5.71]
40-60 1.07 [0.63,1.83] 0.91 [0.49,1.69]
7/8 X 40-60 1.84  [0.59,5.75]
60-80 1.24 [0.72,2.13] 1.14  [0.60,2.18]
7/8 X 60-80 1.39 [0.43,4.49]
Greaterthan 80 1.29 [0.74,2.26] 1.09 [0.56,2.11]
7/8 X Greater than 80 1.81 [0.59,5.53]
Caste (ref: SC/ST) 0.572 0.60°
OBC 0.81 [0.54,1.24] 0.95 [0.57,1.56]
7/8 X OBC 0.65 [0.29,1.49]
General 0.77 [0.44,1.34] 0.88 [0.45,1.69]
7/8 X General 0.74 [0.24,2.29]
Has another chronic ACSC (ref: No)
Yes 1.28 [0.90,1.82] 1.28  [0.90,1.82]
Religion (ref: Non-Hindu)
Hindu 1.55 [0.89,2.72] 1.56  [0.89,2.73]
Age (centered) 1.01 [1.00,1.02] 1.01 [1.00,1.02]
HW visits for chronic 1.04" [1.00,1.07] 1.04" [1.00,1.07]
ACSC in past year
Observations 1494 1494

'Except highlighted interaction terms, which are quotients of odds ratios. 2P-value
assuming null hypothesis of categorical coefficients jointly equating 0. 3P-value
assuming null hypothesis of interaction coefficients jointly equating 0. Model (1) is
logistic regression with lowest AIC (i.e. Model 2 in Appendix Table 4.8). Model (2) is
logistic regression including interaction terms of interest with lowest AIC (i.e. Model 5 in
Appendix Table 4.8).

"p<0.05"p<0.01,” p<0.001
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Appendix Table 4.11: Ever Hospitalized (stratified by PCE), Logistic Regression
- Subanalysis (Odds Ratio (OR))

()] P-val (2) P-val
OR(se) OR(se)
USC type (ref: Public)
Private 0.81(0.22) 1.02(0.72)
Chronic ACSC (ref: ASTH/COPD)
CHD 241066~ 2.55(1.10)
DM 0.79(0.25 0.33(0.18)
HTN 0.580.17) 0.68(0.27)
Sex (ref: Female) 0.71 0.44
Male 1.080.22) 1.28(0.40)
Wealth quintile (ref: Less than 20) 0.93 0.36
20-40 1.25(0.42) 2.45(1.14)
40-60 0.95(0.30) 1.57(0.82)
60-80 1.16(0.38) 1.63(0.86)
Greater than 80 1.070.36) 2.06(1.01)
Caste (ref: SC/ST) 0.90 0.56
OBC 0.93(0.29) 0.69(0.249)
General 0.86(0.29) 0.74(0.39)
Has another chronic ACSC (ref: No)
Yes 1.29(0.26) 1.28(0.48)
Religion (ref: Non-Hindu)
Hindu 1.23(0.40) 3.10(2.28)
Age (centered) 1.02(0.0079)° 1.00(0.012)
Health worker visits for chronic 1.05(0.021) 1.00(0.038)
ACSC in past year
Observations 932 562

Model (1) only includes observations with PCE scores of 2- 6. Model (2) only includes
observations with PCE scores of 7/8; se = standard error

"p<0.05 " p<0.01, " p<0.001

109



Appendix Table 4.12: Ever Hospitalized (stratified by Caste), Logistic Regression
- Subanalysis (Odds Ratio)

(1) (2) (3)
OR(se) OR(se) OR(se)
PCE score (ref: 2-6)
7/8 0.90¢0.31) 0.60(0.14)" 0.64(0.33)
USC type (ref: Public)
Private  1.50(1.04) 0.72(0.22) 0.90(0.52)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.78(1.34) 2.31072)" 2.04(1.17)
DM 0.26(0.18) 0.95(0.33) 0.33(0.20
HTN 0.490.22 0.78(0.23) 0.32(0.19)
Sex (ref: Female)
Male 1.05(0.41 1.50(0.31) 0.55(0.22)
Wealth quintile (ref: Less than 20)
20-40 1.470s1) 1.81(0.63) 0.840.70)
40-60 1.19¢0.57) 0.89(0.33) 1.841.18)
60-80 1.89(0.99) 1.23(0.45) 0.69(0.56)
Greater than 80 0.76(0.65) 1.20(0.43) 1.74¢1.00)
Has another chronic ACSC (ref: No)
Yes 1.55(0.63) 1.28(0.30) 1.42(0.65)
Religion (ref: Non-Hindu)
Hindu 1) 1.51(0.48) 1.59(1.14)
Age (centered) 1.03(0.017) 1.00(0.0073) 1.05(0.022)°
Health worker visits for chronic ACSC in 1.02(0.035) 1.010.022) 1.120.057)
past year
Observations 262 918 308

Model (1) only includes observations in the SC/ST caste. Model (2) only includes observations
in the OBC caste. Model (3) only includes observations in the General caste; se = standard
error

"p<0.05 " p<0.01, " p<0.001
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Appendix Table 4.13: Ever Hospitalized (stratified by Sex), Logistic Regression

- Subanalysis (Odds Ratio (OR))

(1) (2)
OR (se) OR (se)
PCE score (ref: 2-6)
7/18 0.670.17) 0.70(0.19)
USC type (ref: Public)
Private 1.44(0.73) 0.66(0.19)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.17¢.70) 2.66(0.87)"
DM 0.720.27) 0.580.19)
HTN 0.700.22) 0.52(0.16)
Wealth quintile (ref: Less than 20)
20-40 1.760.64) 1.17(0.49)
40-60 1.03(0.42) 0.97(0.37)
60-80 1.06(0.41) 1.40(0.58)
Greater than 80 1.39(0.53) 1.10(0.45)
Caste (ref: SC/ST)
OBC 0.69(0.19) 1.04(0.33)
General 0.98(0.35) 0.65(0.28)
Has another chronic ACSC (ref: No)
Yes 1.35(0.32 1.27(0.35)
Religion (ref: Non-Hindu)
Hindu 1.66(0.75) 1.62(0.58)
Age (centered) 1.00(0.0086) 1.02(0.010)
Health worker visits for chronic ACSC in past year  1.03(0.024) 1.04(0.025)
Observations 818 676

Model (1) only includes observations from women. Model (2) only includes

observations from men; se = standard error

"p<0.05 "p<0.01, " p<0.001
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Appendix Table 4.14: Ever Hospitalized (stratified by SES), Logistic Regression - Subanalysis
(Odds Ratio)

(1) (2) (3) (4) (5)
OR (se) OR (se) OR (se) OR (se) OR (se)

PCE score (ref: 2-6)
7/8 0.430.18 0.64(0.21) 0.81(0.34) 0.63(0.27) 0.88(0.36)
USC type (ref: Public)
Private 1.29079) 5.324.05) 0.48022 0.55032  0.390.19)
Chronic ACSC (ref: ASTH/COPD)
CHD 2.10¢04) 4.4102n" 1.24061) 1.080.74y  4.70(3.40)
DM 0.86050  0.95050  0.71037  0.360.24) 0.68(0.46)
HTN 0.47025  0.89040) 0.44(024y 0.530028) 0.9000.62)
Sex (ref: Female)
Male 1.21(0.50) 1.04(0.36) 1.30(0.50) 1.69(0.76) 0.94(0.35)
Caste (ref: SC/ST)
OBC 0.780.33 0.92(0.38) 0.79(0.38) 0.51(0.22) 1.48(1.17)
General 0.94¢61) 0.46(0.31) 1.20(0.68) 0.290.17)  1.79(1.42)
Has another chronic ACSC (ref: No)
Yes 1.140s57  0.93(0.37) 1.78(0.64) 1.570.70) 1.86(0.63)
Religion (ref: Non-Hindu)

Hindu 1.681.06) 1.440.88) 10 0.72(0.64) 1.380.62)
Age (centered) 1.0200155 1.0100.013) 1.010017) 1.0000.018y 1.00(0.015)
Health worker visits for 1.060044) 0.980032) 1.080038) 1.070041) 1.040.040)
chronic ACSC in past year
Observations 275 277 282 244 383

Model (1) only includes observations in < 20% wealth quintile. Model (2) only includes
observations in 20%-40% wealth quintile. Model (3) only includes observations in 40%-
60% wealth quintile. Model (4) only includes observations in 60%-80% wealth quintile.
Model (4) only includes observations in > 80% wealth quintile;
se = standard error

"p<0.05"p<0.01,” p<0.001

Appendix Table 4.15: Goodness-of-fit tests for Logistic Regression with Lowest AlIC,
without interactions

Full data analysis | Subanalysis
Mean VIF 1.59 1.52
Area under ROC curve 0.67 0.68
Pearson's goodness-of-fit test, p-value 0.72 0.33
Hosmer-Lemeshow goodness-of-fit test, p-value 0.45 0.19
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Figures for Subanalysis

Appendix Figure 4.1: Average Marginal Effects with 95% CI, Subanalysis
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Note: Marginal effects of each variable on the probability of hospitalization for a chronic
ACSC. For categorical variables, each category is compared to the reference category
(each reference category is noted in Appendix Table 4.8). Calculations are based on
logistic regression using key covariates and potential confounders with the lowest AlIC,
without interactions, i.e. Appendix Table 4.8 Model 2.
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Appendix Figure 4.2: Predictive Margins of PCE*Sex

Predictive Margins of PCE*Sex with 95% Cls, Subanalysis
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Note: Marginal probabilities of hospitalization for a chronic ACSC for each
combination of PCE score and sex. Calculations are based on logistic regression
using key covariates and potential confounders with the lowest AIC, with interactions,

i.e. Appendix Table 4.8 Model 5.
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Appendix Figure 4.3: Predictive Margins of PCE*Caste

Predictive Margins of PCE*Caste with 95% Cls, Subanalysis
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Note: Marginal probabilities of hospitalization for a chronic ACSC for each
combination of PCE score and caste. Calculations are based on logistic regression
using key covariates and potential confounders with the lowest AIC, with interactions,
i.e. Appendix Table 4.8 Model 5.
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Appendix Figure 4.4: Predictive Margins of PCE*SES

Predictive Margins of PCE*SES with 95% Cls, Subanalysis
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Note: Marginal probabilities of hospitalization for a chronic ACSC for each combination of
PCE score and wealth quintile. Calculations are based on logistic regression using key
covariates and potential confounders with the lowest AIC, with interactions, i.e. Appendix
Table 4.8 Model 5.
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Appendix Figure 4.5: Standardized Pearson residual vs. Predicted Probabilities, Subanalysis
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Note: Calculations are based on logistic regression using key covariates and potential
confounders with the lowest AIC, without interactions, i.e. Appendix Table 4.8 Model 2
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Appendix Figure 4.6: Weatherman Plot, Subanalysis
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Note: Blue curve is a restricted cubic spline of the average observed binary outcome vs.
predicted probabilities, banded by the 95% CI. The orange line is a y=x line. Calculations are
based on logistic regression using key covariates and potential confounders with the lowest
AIC, without interactions, i.e. Appendix Table 4.8 Model 2.
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Appendix Figure 4.7: ROC curve, Subanalysis
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Area under ROC curve = 0.6765

Note: Calculations are based on logistic regression using key covariates and
potential confounders with the lowest AIC, without interactions, i.e. Model 2 in
Table 2s
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Figures: Goodness-of-fit (Full data analysis)

Appendix Figure 4.8: Standardized Pearson residual vs. Predicted Probabilities
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Note: Calculations are based on logistic regression using key covariates and potential
confounders with the lowest AIC, without interactions, i.e. Table 4.2 Model 2
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Appendix Figure 4.9: Weatherman Plot
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Note: Blue curve is a restricted cubic spline of the average observed binary outcome vs.
predicted probabilities, banded by the 95% CI. The orange line is a y=x line. Calculations are
based on logistic regression using key covariates and potential confounders with the lowest
AIC, without interactions, i.e. Table 4.2 Model 2.
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Appendix Figure 4.10: ROC curve
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Note: Calculations are based on logistic regression using key covariates and potential
confounders with the lowest AIC, without interactions, i.e. Table 4.2 Model 2.
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Appendix for Chapter 5 (Aim 3)

Appendix Table 5.1: Odds Ratio for Reporting Fair/Poor Self-Rated Health (No Interactions)

Model 17 Model 22
Independent Variables Odds Ratio [95% ClI] Odds Ratio [95% Cl]
Average Competence Score < 45 1.01 [0.95,1.07] 1.00 [0.94,1.06]
Average Competence Score > 45 0.86 [0.74,1.00] 0.87 [0.75,1.01]
Sex (ref: Female)
Male 0.83" [0.68,1.00] 0.90 [0.73,1.11]
Age (decades) 1.12 [0.99,1.26] 1.39™ [1.20,1.60]
Age (decades) 2 1.06™  [1.04,1.09] 1.01 [0.98,1.04]
Wealth index X 10 0.94 [0.87,1.01] 0.95 [0.87,1.03]
Employment status (ref: Unemployed/Retired)
Employed 0.73" [0.57,0.95] 0.67" [0.51,0.87]
Marital status (ref: Not married)
Married  1.30 [0.98,1.72] 1.04 [0.78,1.40]
How often care could be received if needed (ref: Not Always)
Always 0.96 [0.77,1.20] 0.97 [0.76,1.23]
Family enrolled in health expense support scheme (ref: No)
Yes 1.01 [0.72,1.43] 1.01 [0.71,1.44]
Education level (ref: None/Urdu class)
Completed at least Primary 0.81 [0.65,0.99]
Observations 5683 5180

"Model 1 provides the odds ratio of reporting fair/poor SRH for a unit increase in
average competence score, adjusted for equity indicators and all considered
sociodemographic variables, excluding education level, which was only asked of
individuals who were at least 4 years old. 2Model 2 includes the same predictors as
Model 1, and education level.

"p<0.05"p<0.01,” p<0.001
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Appendix Table 5.2: Odds Ratio? for Reporting Fair/Poor Self-Rated Health (Including Interactions)

Model 17 Model 22
Independent Variables Odds Ratio® [95% Cl] Odds Ratio?® [95% Cl]
Average Competence Score < 45 1.00 [0.93,1.08] 1.00 [0.92,1.08]
Average Competence Score > 45 0.73 [0.57,0.93] 0.72 [0.54,0.96]
Sex (ref: Female)
Male 0.85 [0.70,1.04] 0.93 [0.75,1.16]
Average Competence Score < 45 X Male  1.01 [0.98,1.05] 1.01 [0.98,1.05]
Average Competence Score > 45 X Male  0.91 [0.82,1.01] 0.92 [0.83,1.02]
Age (decades) 1.08 [0.96,1.22] 1.35™ [1.17,1.56]
Age (decades) 22 1.07" [1.04,1.09] 1.01 [0.98,1.05]
Average Competence Score < 45 X Age quartiles (ref: <= 15 yrs)
Average Competence Score <45 X  0.98 [0.94,1.02] 0.99 [0.94,1.03]
[15 yrs - 39 yrs]
Average Competence Score > 45X  1.16 [0.99,1.37] 1.18 [0.95,1.46]
[15 yrs - 39 yrs]
Average Competence Score <45 X  0.96 [0.91,1.02] 0.98 [0.92,1.04]
[40 yrs — 59 yrs]
Average Competence Score > 45X  1.28" [1.06,1.53] 1.25 [0.99,1.57]
[40 yrs — 59 yrs]
Average Competence Score <45 X  0.96 [0.90,1.02] 0.96 [0.89,1.02]
[60 yrs - 95 yrs]
Average Competence Score > 45X  1.36" [1.12,1.66] 1.38" [1.08,1.75]
[60 yrs - 95 yrs]
Wealth index X 10 0.94 [0.87,1.02] 0.95 [0.87,1.03]
Average Competence Score < 45 X Wealth Index tertiles (ref: Wealth index X 10: 0-4)
Average Competence Score <45 X  1.03 [0.95,1.11] 1.02 [0.95,1.11]
Wealth Index *10: 5
Average Competence Score > 45X  0.99 [0.80,1.22] 1.00 [0.81,1.25]
Wealth Index *10: 5
Average Competence Score <45 X  1.05 [0.98,1.13] 1.04 [0.97,1.12]
Wealth Index *10: 6-10
Average Competence Score > 45X  1.07 [0.88,1.31] 1.06 [0.86,1.30]
Wealth Index *10: 6-10
Employment status (ref: Unemployed/Retired)
Employed 0.75 [0.58,0.98] 0.68" [0.52,0.89]
Marital status (ref: Not married)
Married  1.32 [1.00,1.75] 1.06 [0.79,1.43]
How often care could be received if needed (ref: Not Always)
Always  0.98 [0.78,1.23] 0.98 [0.77,1.24]
Family enrolled in health expense support scheme (ref: No)
Yes 1.03 [0.73,1.45] 1.03 [0.72,1.46]
Education level (ref: None/Urdu class)
Completed at least Primary 0.80° [0.65,0.99]
Observations 5683 5180

aExcept highlighted interaction terms. "Model 1 includes interactions between average
competence score and equity indicators, i.e. sex, age and wealth index, while adjusting for all
considered sociodemographic variables, excluding education level, which was only asked of
individuals who were at least 4 years old. ?2Model 2 includes the same predictors as Model 1, and
education level.

"p<0.05 " p<0.01,™ p<0.001
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