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ABSTRACT OF THE DISSERTATION

Effects of Mexico’s Seguro Popular Program on Health-Related Outcomes:

Ten Years After its Implementation

by

Ida Caterina Garcia Appendini
Doctor of Philosophy in Health Policy and Management
University of California, Los Angeles, 2017

Professor Arturo Vargas Bustamante, Chair

The launch of Seguro Popular by the Mexican government in the early 2000s has
been one of the main highlights of Mexican health reform during this century. Essentially a
voluntary health insurance program, Seguro Popular was implemented with the aim to
expand health insurance coverage to the uninsured population, provide financial protection
to families, and improve access to care. Gaining insight as to whether the program is
meeting its proposed objectives and responding to the health needs of the Mexican
population is crucial, given the adverse economic and social conditions imposed by the
epidemiological and demographic transitions that are currently coexisting in the country.
Numerous research studies have analyzed the impact of the program on different outcomes
and sectors of Mexico’s population. However, the majority of these studies have addressed
the effects of the program at the individual level (rather than from a state or regional
perspective), most of them have analyzed the impact of Seguro Popular on the short term,

and very few have focused on the population of older Mexican adults with chronic



conditions, which represent one of the most vulnerable and fastest growing segments of

Mexico’s population.

This dissertation consists of three studies that analyze: (a) the effect of state-level
Seguro Popular health-related resources on outpatient health care utilization (primarily); (b)
the impact of Seguro Popular on health care utilization among the population of older
Mexican adults with diabetes and/or hypertension at the individual level; and (c) the
individual-level effect of Seguro Popular on out-of-pocket expenditures among older

Mexican adults with diabetes and/or hypertension

While the first study makes use of a panel dataset on state-level characteristics that
was compiled from publicly available data, the second and third studies use data from the
first and third waves of the Mexican Health and Aging Study, a nationally representative
longitudinal study of Mexican adults aged 50 or more. Different methodological

approaches were used to address the research questions in each of the studies.

Findings from the first study indicate that greater availability of Seguro Popular
health-related resources at the state level are associated with higher outpatient health care
utilization rates. Moreover, results from the second and third study suggest that older
Mexican adults who were enrolled in Seguro Popular were associated with higher
utilization rates and lower out-of-pocket expenditures compared to those who were

uninsured.
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1. CHAPTER 1 -
Introduction to the Dissertation



This dissertation focuses on Seguro Popular, a public voluntary health insurance program
(in practice) that was officially launched by the Mexican government in the early 2000s. The
main goal of Seguro Popular was to provide health coverage and services to mostly low-income,
uninsured individuals, whom, at the time, represented almost half of Mexico’s population. In
addition, the program aimed to increase public heath expenditure, improve access to care,
provide financial protection to families, ameliorate the distribution of expenditures to reduce
inequities, and invest in new infrastructure and medical personnel. A number of important
achievements of Seguro Popular have been reported throughout the years: the fraction of
uninsured individuals has decreased considerably; public spending levels have increased and the
Ministry of Health has claimed significant investments in infrastructure and in medical
personnel. Despite these achievements, however, some critics have argued that significant
disparities in health outcomes and health resources across Mexico’s states persist and that critical

issues still need to be addressed.

Numerous studies have examined the effects of being affiliated to Seguro Popular on
health care utilization and out-of-pocket (and catastrophic) health expenditures. In general,
findings from these research studies have suggested that the program is associated with higher
rates of health care utilization as well as with lower out-of-pocket and catastrophic health
expenditures among the population. However, as most of the existing literature has addressed
research questions at the individual level, virtually no studies have focused on the effects of the
program from a state-level perspective, even though scholars have documented a large
heterogeneity in the implementation of Seguro Popular across Mexico’s 32 states. Moreover,
most studies have analyzed the impact of Seguro Popular on the short term and not much is

known about the effects of Seguro Popular among older Mexican adults with chronic diseases,



one of the most vulnerable and fastest growing segments of Mexico’s population. Thus, this

dissertation aims to fill this gaps in the literature.

Chapter Two examines the effect of levels of health-related resources (such as the
availability of medical personnel) on outpatient health care utilization from a general, state-level
perspective by taking Mexico’s states’ heterogeneity into account. In addition, this chapter
analyzes the relationship between Seguro Popular state-level expenditures and (both) the number

of program beneficiaries and the availability of health-related resources.

Chapter Three explores the effect of Seguro Popular on health care utilization among
older Mexican adults aged 50 and more with diabetes and/or hypertension at the individual level.
Finally, Chapter 4 focuses on the effect of the program on out-of-pocket expenses among the

same population of adults with chronic diseases and also at the individual level.



2. CHAPTER 2 -
State-Level Effects and Heterogeneity of Seguro Popular



2.1 Introduction

Encouraged by the World Health Organization and by the widespread acknowledgment
that universal health coverage! is associated with improved access to health care, better health
outcomes and lower out-of-pocket spending among populations, several developing countries
have promoted expansions in health coverage in the last decades as a way to achieve universal
coverage schemes. Although the evidence is somewhat mixed, the literature has documented
that, among low- and middle-income countries, universal health coverage has improved access to
care. Likewise, there is some evidence from developing countries that points towards the
association of health coverage expansions with improved health outcomes and spending [1].

Prompted by the above and by the urgency to reorganize the Mexican Health System
(because of its inability to effectively cope with the growing challenges posed by the (coexisting)
demographic and epidemiological transitions in the country, and because of the large inequalities
in public expenditure and health outcomes that prevailed across Mexico’s 32 states [2]), the
Mexican government approved a reform to the General Health Law in the early 2000s that gave
rise to the System of Social Protection in Health (Sistema de Proteccion Social en Salud, SPSS)
and its main insurance-based component: the Popular Health Insurance Program (Seguro
Popular, SP). With the initial goal to obtain universal health coverage by 2010, SP was formally
implemented as a nationwide policy in January 2004. Among its more specific objectives, SP
intended to increase public health care expenditure, improve the distribution of those
expenditures to reduce inequities, provide financial protection to families, build new

infrastructure, and invest in health-related resources [2, 3].

1 Universal health coverage, as defined by the World Health Organization, refers to health financing systems that
provide access to health services and financial protection to all people in a country [1].
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The literature has documented important achievements of SP throughout the years. In
particular, public health expenditure has increased, the number of uninsured individuals has
diminished considerably, and the Mexican Ministry of Health (MoH) has claimed significant
investments in health infrastructure and human resources? since the program’s implementation
[4, 5]. Moreover, research has suggested that SP is associated with higher rates of health services
utilization and lower catastrophic and out-of-pocket expenditures among the population.

Despite these achievements, however, critical issues still need to be addressed. In this
regard, the National Council for the Evaluation of Social Development Policy (Consejo Nacional
de Evaluacion de la Politica de Desarrollo Social, CONEVAL) estimated that more than 20% of
the population was still uninsured by 2012. More importantly, different sources have indicated
that the Mexican health care system is still highly fragmented and that significant disparities in
health outcomes and health resources across Mexico’s states persist [2, 6]. This state
heterogeneity is particularly relevant, given the decentralized structure of Mexico’s health
system.® Surprisingly, little is known about the connection between SP and Mexico’s
decentralization process, the two main highlights of the Mexican health reform from the
twentieth and twenty-first centuries [7]. In addition, there is a dearth in the literature with regards
to the extent to which state-level expenditures and other health-related resources (e.g. health
facilities and health personnel) are associated with better health outcomes. Because higher rates
of health care utilization are presumably associated with improved health outcomes [8, 9], the

present study aimed (primarily) to investigate whether higher levels of health-related resources in

2 According to the MOH, the number of public outpatient consultation rooms increased by 75.3% between 2003
and 2012.In addition, the MOH claims that the number of physician and nurses in the public sector increased by
55.2% and 49.9% during that same period, respectively [5-6].

3 Please refer to section 2.1.5 Seguro Popular’s Design as a Decentralized “M-form” Organization
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the states have translated into greater outpatient health services utilization rates, by taking into
account Mexico’s state-level heterogeneity and within the context of a decentralized health
system. Additionally, and under the same context, this research study aimed to explore whether
SP resources have been adequately used for the benefit of its beneficiaries. In particular, this
paper aimed to explore whether higher state-level SP expenditures were associated with higher
SP enrollment rates as well as with a greater availability of health-related resources in the states.
In order to address the above goals, a panel dataset comprising the 2008-2012 period was
constructed from annual, state-level information coming from several publicly available

government data sources.
2.1.1 Overview of the Mexican Health Care System*

The Mexican health system comprises both the public and private sectors. The public sector
includes social security institutions in addition to other organizations and programs that provide health
care services to the population without social security. Social security is provided by the Mexican Social
Security Institute (Instituto Mexicano del Seguro Social, IMSS), the Institute for Social Security and
Services for State Workers (Instituto de Seguridad y Servicios Sociales de los Trabajadores del Estado,
ISSSTE), Petréleos Mexicanos (PEMEX), the Ministry of Defense (Secretaria de la Defensa,
SEDENA), and the Secretary of the Navy (Secretaria de Marina, SEMAR), whereas public
organizations and programs that serve the population without social security (i.e. the self-employed, the
unemployed, or workers within the informal sector of the econonomy) are mainly represented by the

Mexican MoH (Secretaria de Salud, SS), State Health Services (Servicios Estatales de Salud, SESA),

4 This section is heavily based on [3].



the IMSS-Prospera program (formerly IMSS-Oportunidades), and SP. The private sector includes
insurance companies and health care providers who work in private offices, clinics and hospitals.

Social security institutions provide different services including health insurance and pensions to
active and retired workers (and their dependents) within the formal sector of the economy. Health care
services and medications are provided free of charge to its members, and affiliation to these institutions
is mandatory for all salaried workers. All social security institutions deliver health care services in their
own facilities and use their own health providers. These institutions are financed by payroll
contributions from the federal and state governments, employers, and employees. By 2008, social
security institutions provided coverage to 48.3 million people, about 45% of Mexico’s total population.
Of these, 80% were covered by IMSS and 18% were covered by ISSSTE.

Most of the population without social security, including individuals who are enrolled in SP,
receive care in MoH and SESA facilities that are owned by the federal or state governments. These
facilities have their own health providers and are financed primarily by the federal and/or state
governments. However, users make a small contribution as well®. It is important to mention that
although the SP program mostly contracts the delivery of health services in MoH or SESA facilities, it
may also buy services from private providers.

Lastly, a small fraction of Mexico’s population (approximately 3%) is covered (only) by private
health insurance plans or through a fee-for-service basis. The private sector is mainly funded by users’
contributions at the time of service and by the payment of insurance premiums. In this sector, private

providers deliver health services in privately-owned consultation rooms, clinics, and hospitals

5> Those who do not have social security and who are not affiliated with SP pay a small fee at the point of service.
However, individuals without social security but who are covered by SP pay a fee at the time of enrollment to the SP
program, but receive services without any co-pay (please refer to section 2.1.4).
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It is worthwhile noting that both social security affiliates and those without social security
may seek health care services within the private sector and pay for those services on an out-of-
pocket (OOP) basis. In fact, this is a common practice in Mexico. According to a recent report by
the Organization for Economic Cooperation and Development (OECD), OOP expenditures
represented 45% of the Mexican health care system’s revenue and 4% of household
expenditures. In addition, Mexico has the highest ratio of private for-profit to public sector

hospitals among OECD countries[6].
2.1.2 Demographic and Epidemiological Transitions in Mexico

For several decades, Mexico has been undergoing both a demographic and an
epidemiological transition.

The demographic transition, mostly characterized by a rapid increase in the population’s
life expectancy and lower fertility rates, has resulted in a faster growth rate in the older
population compared to that among the younger population. Mexico is currently going through
the “demographic bonus” phase of this transition. As defined by the UN’s Population Division,
the demographic bonus, demographic dividend, or demographic window of opportunity is the
period when the percentage of the population under 15 years of age is below 30% and the
fraction of the population aged 65 and older has not yet reached 15% [10]. This is reinforced by
data that have shown that there were 8.8 working age individuals for every person aged 65 or
more in 2011, which reflected a low dependency ratio® compared to other OECD countries [6].

However, the literature suggests that some time near the year 2030 this “demographic window”

6 The dependency ratio is defined as the number of people aged 65 and older per 100 working age people (age 15-
64). The higher the ratio, the more elderly people there are to be supported by younger working adults.
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will begin to close [11]. This implies that the old-age dependency ratio will be high enough to
pose a considerable economic and social burden to the country.

Although recent studies point towards a slowdown in Mexico’s life expectancy gains in
the beginning of the 21st century [12, 13], the country has achieved an important increase in life
expectancy at birth over the last six decades. In 1950, life expectancy at birth was estimated at 51
years for women and 47 years for men [14] and the OECD has estimated that life expectancy at
birth increased from an average of 61 years in 1970 to an average of 74.6 years in 2012 [6].
Improvements in life expectancy and lower fertility rates have thus contributed to decreases in
mortality which have, in turn, led to the aging of the Mexican population: in 2010, 6% of the
population was 65 years and older and the percentage is expected to rise up to 21% by 2050 [15].
The epidemiological transition reflects the shift in population mortality from communicable
diseases to chronic, non-communicable medical conditions such as diabetes and hypertension.
The rising prevalence of these diseases, mainly driven by a dramatic increase in the prevalence
of obesity among the population, has resulted in an increasing number of deaths among older

adults [12] [16, 17]

2.1.3 Health Care Services Decentralization in Mexico’

Decentralization is mostly characterized by the transfer of decision authority (including
fiscal, political and administrative tasks) from the central government to local entities [18]. In
developing countries, decentralization of health care systems is viewed as an essential
component of health reform that may enhance the delivery and financing of health care services

[19, 20]. With the ultimate goal to achieve improved health outcomes, health services’

" tis important to mention that only safety net health services provided by the SS and SESA facilities have been
decentralized in Mexico (i.e. mainly those services for the uninsured and for SP members).
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decentralization involves the transfer of decision autonomy from the federal government to local
health authorities, and is seen as a way to promote better access to health care, equity,
community engagement, and innovation among others [18, 21-26]. Compared to centralized
systems, decentralized health services may provide more flexibility and can be better fit to
address regional needs [19].

In Mexico, decentralization of health care has been envisioned as a means to improve
state accountability as well as to reduce inequalities and motivate the participation of civil
society [6, 27]. The first effort to decentralize the Mexican health care system, which involved
setting up the framework for the transfer of (health care) responsibilities from the federal MoH to
local health authorities in the states, took place in the 1980s. During this first decentralization
wave (which also included the enactment of the General Health Law in 1983 and important
amendments to the Mexican Constitution®), the federal government devolved health services to
half of Mexico’s 32 states; these services included the operation of outpatient primary health
clinics and second level hospitals [6, 28]. However, due to adverse economic conditions and
political issues, the decentralization process was interrupted. The second decentralization wave
continued during the 1990s and was characterized by the decentralization of the remaining states

and by the transfer of greater responsibility and decision autonomy to local health authorities [6].

8 According to article 4 in the Mexican Constitution, every person is entitled to social protection in health and to
receive health care services. The state is responsible for the provision of such protection and health services. This is
regulated by the General Health Law.

11



2.1.4 Seguro Popular

In practice, SP is a voluntary program that provides health insurance coverage to uninsured
families or individuals who do not benefit from social security, irrespective of pre-existing conditions®.
Every Mexican citizen who is not covered by any social security institution may formally enroll in the
program by providing his/her birth certificate or official ID. However, a large share of the population
has duplicate and even triplicate insurance coverage. The program is mainly publicly funded (by both
federal and state resources), with enrollees paying a small annual fee, based on their households’ income
level®. As of 2016, program beneficiaries are entitled to coverage for more than 280 interventions as
well as to over 300 medications included in the SS’s catalog of universal health services (Catalogo
Universal de Servicios de Salud, CAUSES) without incurring any co-pay. Most of the services covered
by CAUSES include primary and secondary cost-effective interventions that are provided by the state-
managed by SESA facilities (mostly primary care) and by federal secondary and tertiary care SS
facilities which are managed by the federal MoH.

As mentioned above, SP is funded by the federal and state governments and, to a lesser extent,
by SP affiliates. As a result of the decentralization process, the MoH transfers federal funds to the states
based on a capita payment per individual enrolled. States, in turn, make their own contribution to the
program. Each of Mexico’s 32 states has a “State Regime for Social Protection” (Regimen de Proteccidn
Social en Salud, REPSS) office that is in charge of pooling all the funds (including those coming from

SP beneficiaries) and purchasing health care services from private and public health providers. With the

9 As mentioned in section 2.1.1, SP affiliates mostly receive care in MoH and SESA facilities; however, because SP
is allowed to contract the delivery of services with the private sector as well, sometimes SP members receive
services from private providers.

10 Households within the lowest two quintiles of the income distribution are not required to pay a fee [7, 22]. In
practice, however, evidence has revealed that 97% of Mexican families did not pay fees by 2008 [23].
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aim to improve efficiency and to allocate resources according to the needs of the population, the REPSS
were originally designed as a way to separate financial allocation from provision of services [2, 7].

Federal resources may be used by the states to cover the medical workforce payroll (up to 40%
of all federal funds), interventions and medications included in CAUSES (up to 30 %), promotion,
prevention and disease screening activities (at least 20%), and some operation and administrative costs
(up to 6%). Additional federal resources as well as funds coming from the states and from SP enrollees
may be assigned to build new infrastructure and to hire new medical personnel. Because the amount of
federal funds that each state receives is a function of the number of SP enrollees in that state, states may
have perverse incentives to affiliate more individuals to SP in order to maximize federal transfers.

2.1.5 Seguro Popular’s Design as a Decentralized “M-form” Organization

The design of Mexico’s SP’s system can be explained by organizational theory.
Specifically, by transaction cost economics and the classification of firms as multidivisional (M-
form organizations) or unitary (U-form organizations), depending on their organizational
structure [29, 30]. While M-form organizations are usually defined as firms that consist of
similar, self-contained, product-focused units, U-form organizations refer to firms composed of
specialized, process-focused units [29]. This classification of organizations as multidivisional or
unitary can be useful to understand decision-making authority [19]. In this respect, M-form
organizations may provide (local) unit managers with more decision authority compared to unit
managers in U-form organizations (the reason for this rests on the relative independence of the
“self-contained” units within M-form organizations).

U-form organizations can be paralleled with the structure of centralized health systems in
which the central government has full decision authority and is responsible for the delivery of

health services by coordinating local managers who are only in charge of the operation of health
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care facilities. Conversely, systems with more decentralized arrangements (such as SP’s) can be
viewed as M-form organizations in which decision authority and responsibility for the delivery
of services has been transferred to local health units that are in charge of both coordinating and
operating health care facilities. In this case, the central government’s role is to make sure that the
population receives similar benefits across regions, to provide general guidelines to local
authorities, to evaluate performance of local entities and (if applicable) to encourage the adoption
of economies of scale [19]. Figure 2.1 reflects the structure of SP’s original decentralized
design, in compliance with the definition of M-form organizations. In addition to highlighting
the functions associated with both the federal and state-level health authorities, the figure shows
how resources flow through the system and how funds are spent among REPSS’ different
activities in order to provide health care.

2.1.5.1 Origins of SP

Before the implementation of SP almost half of the Mexican population was uninsured; mostly
those within the self-employed sector of the economy. This fraction of the population had access to
publicly-subsidized services in SS, SESA, or IMSS-Prospera (IMSS-Oportunidades at that time)
facilities by paying a small fee-for-service. However, the services offered by these facilities were limited
by the lack of financial resources and unavailability of personnel (which resulted in high OOP costs at
the household level because individuals preferred to receive services from private providers). In
addition, it was unclear to which services the uninsured were entitled to. Moreover, there were large
inequalities in public expenditure across states and also between individuals covered by social security
institutions and the uninsured [2]. In addition to these problems, the Mexican health system faced the
enormous challenges imposed by the coexistence of the demographic and epidemiological transitions in

the country.

14



Confronted by all of these problems, and with the additional goal to generate a health insurance
program that would help generate an insurance prepayment culture among the population [31], the
Mexican government established SP in 2002 as a pilot program in five states (Aguascalientes,
Campeche, Colima, Jalisco, and Tabasco). Then, it was rolled-out gradually to other states and by the
end of 2005 the last three states had joined the program (Chihuahua, Distrito Federal, and Durango).

2.1.5.2 Achievements, Challenges and SP Heterogeneity

The number of SP affiliates has increased considerably over the past decade. According to the
National Council for Evaluation of Social Development Policy [32] (Consejo Nacional de Evaluacion
de la Politica de Desarrollo Social, CONEVAL), SP grew from 5 million individuals in late 2004 to
around 50 million by 2014 (about 40% of Mexico’s population), which represented an important
milestone in the country’s endeavor to achieve universal health care coverage. However, recent data
have revealed that more than 20% of the population remains uninsured [6].

Although the literature has documented an increase in the country’s public health expendituret?,
important reductions in catastrophic health care expenditures and some decreases in OOP expenditures
among the population, and even if there is evidence of a shift from private to more affordable public
health services use in the last decade!?, Mexico’s health care OOP expenditures are still high when

compared to most OECD countries [7]. In addition, disparities between SP affiliates and social security

11 Public health expenditures increased from 2.4% to 3.2% of GDP during the last decade. This increase has been
mostly associated with SP [7, 28].

12 Mexico’s 2010 census reported a decrease of almost 13 percentage points regarding the population of individuals
60 and more using private health services (and an increase in the proportion of usage of public health services
provided by SS of almost 10 percentage points [29].
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beneficiaries are still present, possibly because of differences in access to health care and in entitlement
of benefits® [7].

Even though SP was designed in such a way as to take advantage of the system’s
decentralized structure to increase equity and efficiency as well as to improve the quality of
health services, several critics have argued that the transfer of decision autonomy to the states
has not yielded the expected benefits. On this matter, several sources have documented that the
implementation of SP has been very different across states (e.g. in practice, many states have not
collected fees from enrollees, some of the states have not made their own contributions to SP,
expenditures vary considerably across states, and some states have enrolled more affiliates to
receive more federal funding and have sometimes used SP’s resources inappropriately).
Furthermore, they contend that coordination between federal and state health entities is poor, that
decision making is diffused throughout the system, and that resource allocation has not been
entirely separated from provision of services. In sum, they have expressed concern that SP might
have led to a more fragmented and inequitable health system [6, 7, 31, 33-40]. In addition,
evidence provided by the Mexican auditor general shows that a considerable amount of funds has
not been properly accounted for by the states [41]. All these problems have contributed to a large

heterogeneity across states with regards to the implementation of SP.
2.2 Literature Review

Empirical evidence on the relationship between the availability of health-related

resources (such as health infrastructure and human resources) and health care utilization or

13 There are some important common high-cost health interventions that have been excluded from the CAUSES
catalogue. For example, heart attacks in individuals over 60 years of age are not covered. Neither are strokes,
dialysis following renal failure, multiple sclerosis, and lung cancer [7].
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health outcomes in developing countries is limited. Likewise, not much is known about the
association of public health expenditures with the availability of health-related resources.

Within the context of Tajikistan, a study aimed at analyzing the determinants of prenatal
health utilization concluded that lack of health infrastructure was associated with a lower use of
health care [42].

In a Peruvian study, Valdivia aimed to analyze whether expansions and improvements in
Peru’s infrastructure during the 1990s had favored greater equity in terms of outpatient health
care utilization [43]. Using a probit model with random effects at the district level, he found that
the expansion of network centers had led to greater equity in the use of health services, although
the magnitude of the effect was rather small. In another research study, VValdivia examined the
impact of health infrastructure expansions on child nutrition [44]. By using pooled cross-
sectional data at the household level, the author developed a district fixed effects model. He
concluded that infrastructure expansions (as proxied by the number of public health facilities and
the number of physicians) yielded a positive effect in urban areas only, highlighting the need to
reduce distance and waiting time barriers to improve child nutrition status.

Using impatient utilization data, Gruber et al. found that extending health insurance
coverage through the Baht program in Thailand resulted in greater health care utilization rates for
the previously uninsured [45]. Filmer and Pritchett conducted a cross-sectional study on the
impact of public health spending on child and infant mortality [46]; their findings suggested that
the effect was not statistically significant. Using an instrumental variables approach in a study on
the effect of government health expenditures on child and maternal mortality, Bokhari et al.
concluded that, in developing countries, government expenditure on health is an important factor

determining health outcomes [47]. In an effort to explain the rural/urban divide in child nutrition
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in Peru, Gajate-Garrido analyzed the impact of total public expenditure on child nutrition [48].
Using an instrumental variables approach to account for the endogeneity associated with public
expenditure at the regional level, results from the study revealed that public expenditures had a
statistically significant, positive effect only in urban regions. These findings were in line with
Valdivia’s results. Using a panel dataset that included 153 countries and an instrumental
variables approach, Moreno-Serra analyzed whether higher levels of public health spending were
associated with lower mortality rates [49]. He concluded that country-level health spending was
negatively associated with child and adult mortality.

In the Mexican context, a large body of the literature has looked at the effect of being
affiliated to SP on health care utilization/health outcomes [50-61]. The unit of analysis in most of
these studies has been the individual. Surprisingly, however, little is known about the
relationship between health-related resources and health care utilization. Moreover, very few
research studies have looked at SP’s implementation from a state-level perspective and virtually
none of them have accounted for heterogeneity across states. Lastly, although a research paper
analyzed SP’s financial transfer mechanisms (i.e. how financial resources are transferred to
states) and the allocation process of funds for the purchase of medications and contracting of
health personnel [7], I did not find empirical evidence on the association between SP expenditure
and (both) the number of SP enrollees and the availability of health-related resources.

Thus, the present research study aims to fill these gaps in the literature. To my
knowledge, this is the first study to take heterogeneity across Mexico’s 32 states into account to
explore the effect of levels of health-related resources on outpatient health utilization.

Furthermore, this study contributes to the literature by being the first to examine the relationship
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between SP expenditure levels and (both) the number of SP beneficiaries and the availability of

health-related resources at the state level.

2.3 Conceptual Model

Based on the above description of SP as a type of M-form organization and within the
context of the program’s heterogeneous implementation across states, the conceptual model for
this research paper is shown in Figure 2.2, All of the constructs in the figure are at the state

level.

The present study had one main research question and two additional research
questions®®.

The main research question (RQ1) aimed to investigate whether states with a greater
availability of health-related resources (in particular, physical infrastructure and medical
personnel) were associated with greater outpatient health services utilization rates, when
compared to states with a lower availability of health-related resources (pathway A). In
accordance with Habivov’s and Valdivia’s findings [42, 43], | hypothesized that states with
greater infrastructure or higher levels of medical workforce would be associated with higher
outpatient health care utilization rates than states with lower availability of health-related

resources.

14 It is important to mention that the “SP Expenditures” box in Figure 2.2 refers to the same expenditures in Figure
2.1. In addition, the “health care utilization” box in Figure 2.2 represents the “delivery of health services” box in
Figure 2.1 from the users’ perspective (instead of from the providers’ point of view).

15 Because higher rates of health care utilization have been associated with better health outcomes, the main research
question was the one in which the outcome of interest was represented by health care utilization.
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The goals of the two additional research questions were to examine whether states with
higher SP expenditures were associated with higher affiliation to SP (Rq2) and with a greater
availability of health-related resources (Rq3), compared to states with lower levels of SP
expenditures. These two additional research questions are represented in Figure 2.2 by pathways

B and C.

As part of the state’s resources are used to enroll families and individuals to SP, and as
evidenced by the significant growth in the number of SP beneficiaries during the last decade [32,
62], it was hypothesized that states with higher SP expenditures should be associated with higher
SP affiliation rates, compared with other states that had lower expenditures (pathway B).

Pathway C in the figure suggests that states with a greater spending capacity were
expected to invest more in health-related resources (especially in terms of the medical
workforce) than states with lower SP expenditures.

Lastly, the double arrow connecting SP affiliation to the availability of health-related
resources suggests that having a greater availability of health-related resources is associated with
a greater capacity to provide services to more SP enrollees. In turn, higher levels of SP affiliation
would require a greater number of health-related resources to satisfy demand.

As depicted in Figure 2.2, other factors affect the relationship between the constructs
mentioned above. The amount that a state spends on SP depends on its wealth: the wealthier the
state, the more resources it can devote to SP. In turn, state’s wealth may influence unemployment
rates, which is in agreement with Okun’s law on the relationship between growth rate of the
economy and unemployment at the country level. According to this law, there should be a
negative association between a state’s wealth and unemployment rates [63]. The connection that

exists between states’ wealth and educational attainment is in line with research that supports
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that educational attainment stimulates economic growth [64-67]. The reason for the double arrow
relies on the fact that, compared to poorer states, wealthier states may devote more resources to

education.

In addition, Figure 2.2 suggests that the level of educational attainment in a state affects
unemployment rates. The rationale for this rests upon evidence from country-level studies on the
effect of education on unemployment rates [68]. The figure also illustrates that unemployment,
in turn, may mediate the effect of educational attainment on SP affiliation. The link between
unemployment and affiliation to SP can be explained by the fact that the unemployed do not
have social security and thus are eligible to enroll in SP. Because higher educational attainment
may be associated with better health knowledge, educational attainment is thought to influence

health care utilization as well.

Finally, Figure 2.2 illustrates that both affiliation to SP and population age affect
outpatient health care utilization. While the former influences health care utilization because an
individual should be enrolled in SP to receive health services, the latter has an effect on health
care utilization because older individuals will tend to use health services more intensely than the

younger population.

It is worthwhile noting that since the amount of SP resources that each state receives in a
particular year is fixed and is determined by the number of SP enrollees in the state, the
possibility of reverse causality between affiliation to SP and SP expenditure does not exist
because a state will not get more resources from the government even if affiliates spend more

than expected.
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2.4 Methods

A 5-year panel dataset of Mexico’s 32 states was constructed to address the above research

questions.

2.4.1 Data

The panel dataset that was used in this study was built from (annualized) publicly
available information on Mexico’s 32 states for the time period comprising years 2008-2012.
Data were drawn from a variety of government-based sources which included the MoH, the
SPSS, the National Institute of Statistics and Geography (Instituto Nacional de Estadistica y
Geografia, INEGI), the National Population Council (Consejo Nacional de Poblacidn,
CONAPO), the Ministry of Public Education (Secretaria de Educacion Publica, SEP), and the
Secretariat of the Interior (Secretaria de Gobernacion, SEGOB). With 32 states and 5 years, the

original dataset included 160 state-level observations on 12 variables that are described below.

2.4.2 Variables

The definition, type, name, and sources of the variables that were employed in this study
to operationalize the constructs in the conceptual model described above are summarized in
Table 2.1. As mentioned, all of the variables were measured at the state-level and on an annual
basis. In addition, the relationship between the research questions of this study and the type of

variables used to address each of the research questions are shown in Table 2.2.

2.4.2.1 Outcome Variables

Depending on the research question being analyzed, three state-level outcome variables

were used in this study (please refer to Table 2.2). While the first of these represented a measure
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for health care utilization, the second and third variables operationalized enrollment to SP and

health-related resources, respectively.*®

As shown in Table 2.1, health care utilization was operationalized by a variable
representing the total number of annual outpatient consultation services provided by both public
and private health institutions per 1000 population in a state. Although a measure for state-level
outpatient health care utilization among SP beneficiaries (only) would have been ideal, the
variable that was used in this study was the only measure of outpatient utilization that was found
within the sources that were consulted.

State-level affiliation to SP was measured by the number of SP enrollees in a state per
1000 population in a particular year. Lastly, health-related resources at the state-level were
operationalized in terms of the availability of SS/SESA’s (outpatient) physical infrastructure as
well as by the availability of the medical workforce in contact with patients in those facilities.
Infrastructure was proxied by the number of SS/SESA consultations rooms per 1000 population
in a given year. Similarly, medical workforce availability was operationalized by (both) the
number of SS/SESA physicians and nurses per year, per 1000 population. Analogous measures
for health-related resources have been used in the literature [69, 70].

It is important to mention that affiliation to SP and the variables that operationalized
health-related resources were used as control variables in some of the empirical specifications in

this study (please refer to section 0).

16 Depending on the type of health-related resource, three variables were actually used to operationalize this
construct: availability of physicians, nurses, and outpatient consultation rooms per 1000 population.
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2.4.2.2 Independent Variables

As shown in Table 2.2, SP expenditures were operationalized by states’ annual total
expenditure on SP per 1000 population. Similar measures have been used in the literature to
account for country-level health expenditures [41-44]. This variable, representing annual
spending by each of the states’ REPSS, was used as the key independent variable in the
empirical specifications aimed at addressing two of the three research questions in this study:
Rg2 and Rg3. On the other hand, the availability of SP physicians, SP nurses and outpatient
consultation rooms (as defined by the number of SS/SESA physicians/nurses/consultation rooms
per 1000 population per year in a state) served as the key independent variable in regression

models that aimed to answer research question RQ1.

In addition to the key independent variables described above, all the empirical analyses
controlled for other state-level covariates that included measures for states’ wealth, educational
attainment, unemployment, and population demographics. Similar measures have been used
previously in country-level studies [44]. While states’ wealth was measured by each state’s
annual GDP per 1000 population in millions of 2008 Mexican pesos (MXN$, 2008), educational
attainment was operationalized by the (annualized) percentage of the population in a state with
elementary and/or middle school education. Unemployment was represented by a variable that
measured the unemployment rate among the state’s “economically active population”!’ and

population demographics was operationalized by the share of the population aged 0-14 in a state.

17 The economically active population is 15 and older. The unemployment rate refers to the percentage of that
population who were unemployed in the second quarter of each year but who had been looking for a job during the
previous month.
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Finally, with the aim to control for time trends, all the empirical specifications in this
study included year dummies for the 2008-2012 period.

2.4.3 Statistical Analyses

Stata version 14.2 was used to perform all of the analyses in this paper.

2.4.3.1 Descriptive Statistics & Main Empirical Strategy

After merging information from the different data sources and constructing the panel
dataset, several descriptive analyses were carried out. The dataset was first examined to check
for variables with missing data. Then, with the aim to determine skewness and to visualize
outliers, distributions of the outcome variables (i.e. outpatient health care utilization, SP
affiliation and the three variables associated with health-related resources) were analyzed.
Subsequently, univariate frequency distributions for all relevant independent variables were
obtained and bivariate statistics were conducted to analyze the crude associations between the
key independent variables and the outcomes of interest in this study. Bivariate statistics included
scatterplots and checking for statistical significance of Pearson correlation coefficients. In
addition to the above, intra-class correlation coefficients were computed to analyze whether
within-state observations were correlated.

In order to account for states” heterogeneity in the empirical models, state means for the
key independent variables in Table 2.2 were obtained and then states were divided into quintiles
according to those means. For example, each state’s mean expenditure on SP (per 1000
population) was first calculated and states were ordered from the lowest to highest mean
spending levels. Then, states were divided into quintiles according to those spending levels.
States in the fifth quintile had the highest (mean) SP spending levels while states in the first

quintile had the lowest mean expenditures per 1000 population. A similar procedure was
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followed for the case of the availability of physicians, nurses and consultation rooms per 1000

population.

Cross-state heterogeneity in terms of mean SP expenditures and the mean number of

nurses per 1000 population are shown in Figure 2.3 and Figure 2.4.
2.4.3.2 Empirical Strategy

The strategy to test the hypotheses associated with each of the three research questions of
this study involved the implementation of different regression specifications, all of which
accounted for the possible non-independence of observations within states and for the panel
structure of the data. These included fixed effects, random effects, and generalized estimating
equations (GEE) empirical models.

For each of the research questions in Table 2.2, different regression models were
implemented. Fixed and random effects models were first fit to analyze the overall effect of the
key independent variable on the dependent variable in question and a Hausman test was
performed to evaluate consistency of the random effects estimators. These models did not take
into account cross-state heterogeneity in the independent variables and were implemented
because unobservable, time-invariant characteristics at the state level were thought to influence
both outpatient health care utilization and the availability of infrastructure and medical

personnel. Failing to control for these factors could result in biased estimates.

In order to account for the state-level heterogeneity associated with the key independent
variables in the study, a variety of GEE specifications were subsequently implemented. In

particular, these included GEE formulations with independent, exchangeable and autoregressive
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(ar1, ar2, and ar3) working correlation matrices.'® Finally, to check for robustness of results from
the GEE specifications, an additional random-effects regression model that incorporated state-
level heterogeneity was implemented.

The general form for the regression specifications described above was the following:
Yiem = Bo + XitmB1 + XlemBre + €itm
fori=1, 2, ..., 32; t= 2008, 2009, ..., 2012, m=1, 2,3'°; k=2, 3, ..n
Where
Yitm = outcome variable of interest in state i, at time t and in model m
xim = key independent variable of interest in state i, at time t and in model m

k = vector of n — 1 covariates for state i, at time t and in model m

Xitm =

Eitm = error term associated with state i, at time t and in model m

For the case of the random and fixed effects models, the error term in the above equation
can be decomposed into unobserved time-invariant and time-varying factors. In all models that
accounted for state-level heterogeneity, the key independent variable in question took the form of

dummies: one for each of the quintiles.

18 The autoregressive models aimed to account for serial correlation that may be present due to the longitudinal
nature of the data. In addition, these lagged specifications were implemented because the value of the dependent
variable in a particular year was thought to affect levels of that same variable in future years.

19 Refers to the three models in Table 2.2
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2.5 Results

2.5.1 Summary Statistics

Summary statistics for the analytical sample are shown in Table 2.3. As illustrated, all
160 observations (32 states, 5 years) were taken into account in the analyses. Therefore, missing
data were not a concern in this study.

Histograms for the dependent variables in the present paper were mostly centered.
However, the distributions of the outcome variables revealed that Tabasco, a state in the
Southeastern part of Mexico, and the Federal District (represented by Mexico City) were
consistently outliers. The latter was confirmed by bivariate relationships between the means of
the main outcome variables and the means of the key independent variables. Tabasco was
consistently associated (on average) with higher SP expenditures, higher utilization rates, and a
greater availability of health-related resources per 1000 population, compared to other states.
Conversely, Mexico City had lower SP expenditures but had higher utilization rates and a greater
availability of medical personnel and infrastructure per 1000 population than other states.
However, it is important to mention that higher levels of physical infrastructure (i.e. consultation
rooms) in a state cannot be attributed to the SP program because much of this infrastructure was
already in place before the launch of the program.

Finally, the analysis of intra-class correlation coefficients revealed that these coefficients
were high for the three outcome variables in the study (i.e. 0.85, 0.55, and 0.90 for health care
utilization, SP affiliation, and availability of nurses per 1000 population, respectively).

Therefore, subsequent analyses took within-state correlations into account.

28



2.5.2 Results from Empirical Specifications

2.5.2.1 Effect of Health-Related Resources on Outpatient Health Care Utilization

Table 2.4 presents the coefficient estimates for the regression specifications modeling the
effect of health-related resources on outpatient health care utilization (which corresponds to
research question RQ1). Full results of the empirical models are presented in Table 2.7 in the
Appendix.

In this case, health-related resources were operationalized by the availability of nurses
per 1000 population. However, similar results were obtained when implementing the same
models for the case of physicians and consultation rooms. All the regression models in the table
were adjusted for state-level SP expenditures in millions of 2008 MXN$, GDP per 1000
population, percentage of population with elementary/middle school education, share of
population 0-14 years, unemployment rates, SP affiliation per 1000 population, and year
dummies. As expected, the coefficients in Table 2.4 were all positive, suggesting that the higher
the availability of nurses per 1000 population in a state, the higher the outpatient health care
utilization rates in that state.

Column 1 shows the results of the fixed effects specification on the overall effect of
health-related resources on outpatient health care utilization (results from the analogous random
effects model were not presented here because a Hausman test favored the fixed effects
formulation). Without taking into account states’ heterogeneity in terms of the availability of
nurses, results from the fixed effects regression model suggested that, on average, state-level
availability of nurses were positively associated with outpatient utilization rates. Moreover, this

association was statistically significant.
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Columns 2-7 in Table 2.4 present the coefficient estimates for regression models that
accounted for states’ heterogeneity by dividing the states into quintiles according to levels of
nurse availability. While columns 2-3 present the results of GEE models with independent and
exchangeable working correlation matrices, columns 4-6 show the coefficients from
autoregressive GEE models with 1, 2 and 3 year-lags, respectively (arl, a42, and ar3). Finally,
column 7 presents the coefficients for the random effects model that was implemented to check
for robustness of results. As shown, all coefficients in columns 2-7 were positive and, in general,
increased in magnitude as the quintile number increased. Therefore, compared to states with the
fewest nurses per 1000 population, states in quintiles 2, 3, 4, and 5 were associated with greater
health care utilization rates. However, only the coefficients for the fourth and fifth quintile were
statistically significant.

2.5.2.2 Effect of SP Expenditures on the Number of SP affiliates

Coefficient estimates for the state-level regression specifications that aimed to address
whether SP expenditures were associated with affiliation to SP (Rqg2) are presented in Table 2.5.
The models controlled for GDP per 1000 population, percentage of population with
elementary/middle school education, share of population 0-14 years, unemployment rates, the
number of nurses per 1000 population as well as for year dummies. Full results of these models
are presented in Table 2.8.

As before, a Hausman test revealed that the coefficients from the random effects model
on the overall effect of SP expenditures on affiliation to the program were not consistent with
those of the fixed effects formulation. Therefore, column 1 shows the results from the latter
specification. As shown, the coefficient for SP expenditures in the fixed effects model was

positive and statistically significant. In addition, and as hypothesized, positive coefficients for all
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expenditure quintiles were also observed in the GEE models (columns 2-5) and in the random
effects model that took state heterogeneity into account (column 6). In this case, almost all the
coefficients for columns 2-6 were statistically significant and the magnitude of such coefficients
increased from the lowest to the highest expenditure quintiles, strongly suggesting that higher
state-level SP spending may have resulted in a greater number of SP affiliations per 1000
population. It is worthwhile noting that the GEE autoregressive model with three lags for the
number of affiliates (i.e. the dependent variable) did not converge. Therefore, the table shows the
results for the autoregressive specifications with one and two lags only.

2.5.2.3 Effect of SP Expenditures on Health-Related Resources

Table 2.6 shows the coefficients associated with the regression specifications that were
implemented to model the effect of SP expenditures on health-related resources (Rg3). Full
results are available in Table 2.9. Once again, health-related resources were measured by the
availability of nurses in a state per 1000 population; however, similar results were obtained for
models in which the dependent variable was operationalized by the number of physicians. In this
case, all the models controlled for the number of SP affiliations per 1000 population and for
health care utilization rates in addition to the usual covariates (i.e. states’ GDP, percentage of
population with elementary/middle school education, share of population 0-14 years,
unemployment rates, and year dummies). As was the case for the other two research questions, a
Hausman test revealed that the fixed effects model was preferred to the random effects
specification to analyze the overall effect of SP expenditures on nurse availability.

As shown in Table 2.6, all coefficients were positive, which could imply that higher SP
expenditures at the state level are associated with a greater availability of nurses (as was

expected). However, the coefficient for the fixed effects model in column 1 was not statistically
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significant. For the case of the specifications that included cross-state spending heterogeneity
(columns 2-7), only those states in spending quintiles 2 and 5 (and to a lesser extent those in
spending quintiles 3 and 4) were consistently associated with greater levels of nurse availability,

compared to states within spending quintile 1.

2.6 Discussion and Conclusions

By taking into account Mexico’s state-level heterogeneity and within the context of a
decentralized health system, this study made use of a state-level 2008-2012 panel dataset to
assess whether higher levels of SP health-related resources have translated into greater outpatient
health services utilization rates. In addition, this study aimed to explore whether higher state-
level expenditures were associated with greater SP enrollment rates as well as with higher levels
of health-related resources in the states. It is important to mention that because mediator
variables were included in the empirical models presented in the previous section, the effects that

were estimated were partial (i.e. marginal); hence, they should not be interpreted as total effects.

As hypothesized, empirical evidence from this study suggests that states with higher state-
levels of health-related resources (as proxied by the number of nurses per 1000 population) are
associated with greater outpatient health services utilization rates, compared to states with lower
availability of such resources. Similarly, study findings provide support towards the hypotheses
that states amongst the highest levels of SP expenditures per 1000 population are associated with
higher SP enrollment rates and a greater availability of health-related resources than states with
lower SP expenditure levels. The results were robust to empirical specifications from non-

equivalent methodologies (i.e. based on different assumptions).
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Findings from this study suggest that a greater availability of health-related resources has
led to higher outpatient utilization rates in the states, which is highly encouraging given that one
of SP’s objectives was to improve access to health care. However, it seems that the positive
effect of (annual) state-level SP spending on affiliation to SP is stronger than the effect of those
expenditures on the availability of health-related resources. This could imply that some states
have spent more of SP’s resources on affiliating members rather than on investing in health-
related resources, which would not be surprising given that states have an incentive to increase
the number of affiliates in their state to receive more federal funds. Because higher utilization
rates are generally linked to better health outcomes, and an increase in the number of
beneficiaries does not necessarily lead to greater utilization, this could mean that the current
performance of SP in terms of the health benefits provided to its intended recipients is

suboptimal.

As mentioned earlier, advocates of decentralized health systems have argued that such
systems are associated with positive outcomes among populations. In reality, however, there is
mixed evidence with regard to the benefits and outcomes of health decentralization [19] and it is
clear that sometimes the costs of decentralization outweigh its benefits. In the case of Mexico,
the decentralized nature of the SP system may have helped create perverse incentives in some
states to devote a significant proportion of SP’s funds for the enrollment of more individuals
instead of investing more of the program’s resources on health-related resources. In addition, the
federal authorities’ lack of control on how SP funds are spent in the states, along with the poor
coordination that exists between central and local health authorities under the current
decentralized arrangements, may have led to a large heterogeneity across states with regards to

the implementation of SP. This heterogeneity, in turn, is likely to have resulted in the
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mismanagement of resources and in the health outcomes and health care utilization inequalities
that have been previously reported [33, 41]. Therefore, it is necessary to develop a more
centralized system that includes mechanisms aimed at enhancing coordination between federal
and state-level authorities and the establishment of regulations to improve states’ accountability
on the distribution of resources. In addition, the allocation of federal funds to states should be
based on states’ health needs (rather than on the number of affiliates per state) and on the quality
of services provided by each of the states. In this regard, states could be evaluated on their
performance according to certain health-related metrics and could be compensated through the
allocation of more federal funds if their performance meets pre-specified standards or if they
meet certain goals (such as reducing the incidence of chronic diseases in states).

To the best of my knowledge, this is the first study to incorporate heterogeneity across
Mexico’s 32 states in terms of SP’s spending levels and the availability of SP health-related
resources and one of the first to analyze issues regarding SP’s implementation at the state level.
An additional strength of this study was that it used longitudinal data. Compared to cross-
sectional studies, the use of a panel dataset may allow researchers to draw inferences about a
causal process such as the one presented in this paper. However, this study has some limitations.
First, the study relied on a variety of publicly available data on characteristics of Mexico’s 32
states. Therefore, the quality of data may not be verified. Second, the measure for outpatient
health care utilization includes both public and private institutions and may therefore not be able
to isolate the effect of utilization by SP beneficiaries. Third, it would have been desirable to
control for a measure on the prevalence of chronic diseases to account for health status in states.
Unfortunately, a variable of this sort was not found in the sources that were consulted. Lastly,

this research study did not formally test for mediation effects that may exist between the
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constructs of this study. In particular, this study did not address whether both affiliation to SP
and health-related resources in Figure 2.2 act as mediators between SP expenditures and
outpatient health care utilization. Future studies should incorporate longitudinal mediation
models that address the role of time in addition to the analysis of the theoretical relationships that
exist between study constructs. For example, a cross-lagged panel model with autoregressive
effects could be performed with the aim to reflect the stability of the effects of one variable on

another one over a certain lag.
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2.7 Tables and Figures

Figure 2.1: Seguro Popular as a (decentralized) M-form organization
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Figure 2.2: Conceptual Model
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Figure 2.3: States’ mean 2008-2012 SP expenditures

States' Mean 2008-2012 SP expenditures per 1000 population (millions of 2008 MXN$)
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Figure 2.4: States’ mean 2008-2012 number of nurses in SS/SESA facilities

States' Mean 2008-2012 number of nurses in SS/SESA facilities per 1000 population
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Table 2.1: Study Constructs and Measures

Construct Measure & Units Name of Type of Source(s) Notes
Variable Variable
(Research
guestion)
Health care Number of outpatient consultations per year within the | Outpatient Dependent SS, Includes both public and private sector outpatient
utilization public and private sector, per 1000 population health care CONAPO | consultations
utilization
Affiliation to SP | Number of SP affiliates per year, per 1000 population | SP affiliation Dependent SPSS
Health-related | Number of physicians (in SS/SESA facilities) per year, | Availability of Dependent/Key SS, Includes information for public SS and SESA facilities
resources per 1000 population physicians Independent CONAPO | only (i.e. Those that provide services to SP
beneficiaries)

Number of nurses (in SS/SESA facilities) per year, per | Availability of Dependent/Key SS, Includes information for public SS and SESA facilities

1000 population nurses Independent CONAPO | only

Number of consultation rooms (SS/SESA facilities Availability of Dependent/Key SS, Includes information for public SS and SESA facilities

only) per year, per 1000 population consultation Independent CONAPO | only

rooms

SP State's total SP expenditure per year, per 1000 SP Key Independent SPSS States' total annual expenditures on SP
expenditures population, MXN$ (2008), millions expenditures
States' wealth | State's GDP per year, per 1000 population, MXN$ Independent INEGI,

(2008), millions CONAPO
Educational Percentage of population in state with elementary Independent SEP Percentages might be greater than 100 because
attainment and/or middle school education information was obtained from two different sources
Unemployment | States' yearly second quarter unemployment rate (in Independent INEGI Percentage was calculated with respect to the states'

%) economically active population
Population age | States' percentage of young population (0-14) Independent CONAPO
Years 2008-2012 Independent
State 1-32 (Mexico's states) Independent
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Table 2.2: Research Questions and Variables

Research Name of Key Independent Variable Name of Dependent Variable
Question
RQ1 Availability of physicians/ nurses/ consultation rooms  Outpatient health care utilization
Rqg2 SP expenditures SP affiliation
Rg3 SP expenditures Availability of

physicians/nurses/consultation rooms

Table 2.3: Summary Statistics

Std.
Variable Obs Mean Dev. Min Max
Outpatient utilization rates (number of consultations, per 1000) 160 2978.091 | 451.3475 | 2132.487 | 4046.677
Physicians in SS/SESA facilities (number of physicians, per 1000) 160 0.769849 | 0.255038 | 0.321988 | 1.488723
Nurses in SS/SESA facilities (number of nurses, per 1000) 160 1.019622 | 0.328486 | 0.357068 | 1.897737
SS/SESA consultation rooms (number of consultation rooms, per 1000) 160 0.320453 | 0.103565 | 0.132337 | 0.645909
Affiliation to SP (number of SP affiliates, per 1000) 160 381.7244 | 140.384 | 86.21504 | 698.2771
Expenditure in SP (millions of 2008 MXN$, per 1000) 160 0.279937 | 0.136112 | 0.074668 | 0.654163
GDP (millions of 2008 MXN$, per 1000) 160 122.4469 | 129.8183 | 42.27844 | 930.1899
Unemployment rate (population 15+ looking for a job, %) 160 4.555853 | 1.668092 | 1.126209 | 8.389726
Population with elementary or middle school education (%) 160 94.01595 | 3.161355 | 88.44593 | 105.4084
Population 0-14 years (%) 160 29.9475 2.1253 22.4055 36.1886

Note: Includes state-level data for the 2008-2012 period. Outpatient utilization rates refer to

consultations in both the public and private sectors
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Table 2.4: Effect of Health-Related Resources on Outpatient Health Care Utilization

1 2 3 4 5 6 7
VARIABLES FE GEE ind GEE exch GEE arl GEE ar2 GEE ar3 RE
Number of nurses 490.0**
(195.0)
Quintile 2 (nurses) 121.2 167.3 236.6 229.2 266.4 167.2
(176.4) (199.0) (201.6) (198.4) (199.8) (208.4)
Quintile 3 (nurses) 182.0 259.2 192.9 211.6 164.0 259.3
(135.7) (179.2) (176.8) (176.5) (176.9) (187.7)
Quintile 4 (nurses) 261.3* 378.7** 335.5%* 357.6** 328.1%* 378.7*
(149.2) (188.7) (168.9) (172.5) (163.7) (197.7)
Quintile 5 (nurses) 514.4%** 550.1%** 500.5*** 520.6*** 499.6*** 550.2%*
(146.6) (204.4) (171.1) (177.2) (169.2) (214.1)
Observations 160 160 160 160 160 160 160
R-squared 0.550
Number of states 32 32 32 32 32 32 32

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

Note: All models controlled for the following state-level covariates: SP expenditures (millions of 2008
MXNS$), GDP per 1000, population with elementary/middle school rates, share of population 0-14 years,
unemployment rates, SP affiliation per 1000, and for year dummies.
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Table 2.5: Effect of SP expenditures on SP Affiliation

1 2 3 4 5 6
VARIABLE FE GEE ind GEE exch GEE arl GEE ar2 RE
Expenditure 489 . 5%**
(69.06)
Quintile 2 (expenditure) 26.92 31.17 48.20%* 60.20* 31.81
(27.60) (27.66) (28.51) (30.76) (29.43)
Quintile 3 (expenditure) 88.84%** 102.0*** 119.4%** 126.1%** 105.1%**
(31.31) (32.76) (34.87) (37.85) (35.24)
Quintile 4 (expenditure) 92.97%** 108.7*** 117.7%** 122.4*** 113.2%**
(21.01) (21.83) (25.58) (29.02) (23.67)
Quintile 5 (expenditure) 141.9%** 163.6*** 187.4%** 200.1%** 173.3***
(34.30) (36.56) (42.32) (49.01) (39.89)
Observations 160 160 160 160 160 160
R-squared 0.939
Number of state 32 32 32 32 32 32

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Note: All models controlled for the following state-level covariates: GDP per 1000, population with
elementary/middle school rates, share of population 0-14 years, unemployment rates, number of nurses
per 1000, and for year dummies.
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Table 2.6: Effect of SP Expenditures on Health-Related Resources

1 2 3 4 5 6 7
VARIABLE FE GEEind  GEE exch GEE ar1 GEE ar2 GEE ar3 RE
Expenditure 0.144
(0.200)
Quintile 2 (expenditure) 0.274%* 0.353** 0.347** 0.344** 0.358%** 0.353**
(0.161) (0.153) (0.159) (0.158) (0.153) (0.161)
Quintile 3 (expenditure) 0.156 0.250** 0.266** 0.263** 0.256** 0.250**
(0.130) (0.108) (0.128) (0.124) (0.111) (0.113)
Quintile 4 (expenditure) 0.182 0.168 0.196* 0.183 0.197* 0.168
(0.155) (0.107) (0.115) (0.112) (0.107) (0.112)
Quintile 5 (expenditure) 0.270%* 0.383*** 0.442%** 0.428** 0.411%** 0.383***
(0.157) (0.142) (0.177) (0.170) (0.146) (0.148)
Observations 160 160 160 160 160 160 160
R-squared 0.525
Number of state 32 32 32 32 32 32 32

Robust standard errors in parentheses

% n<0.01, ** p<0.05, * p<0.1

Note: All models controlled for the following state-level covariates: GDP per 1000, population with
elementary/middle school rates, share of population 0-14 years, unemployment rates, health care
utilization, SP affiliation per 1000, and for year dummies.
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2.8 Appendix

Table 2.7: Effect of Health-Related Resources on Outpatient Health Care Utilization (full results)

1 2 3 4 5 6 7
VARIABLES FE GEEind  GEEexch GEEarl  GEEar2  GEEar3 RE

Number of nurses 490.0**
(195.0)

Quintile 2 (nurses) 121.2 167.3 236.6 229.2 266.4 167.2

(176.4) (199.0) (201.6) (198.4) (199.8) (208.4)

Quintile 3 (nurses) 182.0 259.2 192.9 211.6 164.0 259.3

(135.7) (179.2) (176.8) (176.5) (176.9) (187.7)

Quintile 4 (nurses) 261.3* 378.7** 335.5%* 357.6** 328.1** 378.7*

(149.2) (188.7) (168.9) (172.5) (163.7) (197.7)

Quintile 5 (nurses) 514.4%** 550.1%** 500.5%** 520.6%** 499.6%** 550.2%*

(146.6) (204.4) (171.1) (177.2) (169.2) (214.1)

Expenditure 518.1 | -1,976*** 231.4 117.0 183.3 216.4 233.0

(447.5) (675.2) (500.4) (238.0) (299.7) (266.7) (523.9)

GDP -0.605* -0.289 -0.335 0.0328 -0.0523 0.0500 -0.336

(0.347) (0.258) (0.217) (0.215) (0.205) (0.198) (0.228)

Education 14.33 26.44%* 16.01 23.26*** 23.76%** 29.07%** 16.01

(15.32) (14.12) (10.27) (7.676) (8.335) (8.140) (10.77)

Population 0-14 -29,900** -4,325 | -8,387*** -4,679** -5,397** -3,771 | -8,399**

(12,422) (2,820) (3,180) (2,346) (2,507) (2,385) (3,335)

Unemployment -0.129 -10.20 -11.40 -9.960 -8.497 -7.696 -11.40

(16.68) (41.95) (18.12) (10.70) (12.16) (11.95) (18.97)

Affiliation to SP -0.0341 2.035%** 0.596 0.311 0.309 0.0868 0.595

(0.466) (0.724) (0.449) (0.320) (0.330) (0.377) (0.470)

2009 -38.19 124.0 93.25%* 118.5*** 110.2*** 119.9*** 93.17**

(67.67) (90.67) (41.23) (31.15) (32.45) (31.17) (43.19)

2010 -192.6* -26.50 3.464 74.33 61.27 98.29* 3.408

(109.5) (148.1) (66.71) (52.36) (51.20) (52.43) (69.89)

2011 -275.5* -32.49 3.066 108.7 90.32 145.5** 2.984

(158.6) (206.6) (91.03) (75.51) (72.46) (74.13) (95.37)

2012 -386.8* 23.83 0.211 122.1 99.75 159.6* 0.0546

(217.2) (206.8) (104.4) (88.59) (86.84) (85.76) (109.4)

Constant 10,207** 1,421 | 3,503*** 1,755* 1,910** 963.5 | 3,507***

(4,312) (1,910) (1,236) (946.4) (955.9) (956.1) (1,