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Abstract

Objectives: This paper assesses the impact of effective access on out-of-pocket health payments and catastrophic
health expenditure. Effective access cannot be attained unless both health services and financial risk protection are
accessible, affordable, and acceptable. Therefore, it represents a key determinant in the transition from fragmented
health systems to universal coverage that many low- and middle-income countries face.

Methods: We use a definition of effective access as the utilization of health insurance when available. We conducted
a cross-sectional analysis using the 2018 Mexican National Health Survey (ENSANUT) at the household level. The
analysis is performed in two stages. The first stage is a multinomial analysis that captures the factor associated with
choosing effective access against the alternative of paying privately. The second stage consists of an impact analysis
regarding the decision of not choosing effective access in terms of out-of-pocket (OOP) health payments and cata-
strophic health expenditures (CHE). The analysis corrects for both the decision to buy insurance and the decision to
pay for health care.

Results: We found that, on average, not choosing effective access increases OOP health payments by around 2300
pesos annually. Medicine payments are the most common factor in this increase. Nevertheless, outpatient and
medicines health care are the main drivers of the increase in OOP health payments in all insurance beneficiaries. Not
having effective access increases the probability of CHE health expenditures by 2.7 p.p. for the case of Social Security
Insurance and 4.0 p.p. for Social Government insurance. Household enrolled in Prospera program for the poor are
more likely to choose effective access while having household heads with more education and assets value does the
opposite. Diabetes illnesses are associated with a higher probability of effective access.

Conclusion: Improving effective access is a middle step that cannot be disregarded when seeking universal cover-
age because OOP health payments and catastrophic outcomes are direct consequences. Public insurance in general,
has around 50% effective access which remains a challenge in terms of health services utilization and health public
policy design, calling for the need of better coordination across insurance types and pooling mechanisms to increase
sustainability of needed health services.
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Background

Universal health coverage is one of the main policy objec-
tives in developing economies. Universal health cov-
erage means that all households have access to health
care, when they need them without incurring in finan-
cial hardship [1]. To tackle this objective, many devel-
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Mexico fragmented health system where many insurance types
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co-exist [2]. Fragmented because many non-integrated
subsystems co-exist, such as contributory social security,
non-contributory government social security and the pri-
vate sector and all insured and delivered health services
[3]. On the other hand, segmentation means that these
subsystems follow different sources for financing, rules
for affiliation and provision intended for different seg-
ments of the population [4].

This fragmentation and segmentation of coverage
is paired with an uncoordinated private sector that
responds to the lack of satisfaction and capacity in the
public sector, making the task of fair and increasing pri-
vate financing across populations difficult and contrib-
uting to the social inequalities in the region [5]. Latin
America and the Caribbean have the highest rate of peo-
ple with out-of-pocket expenditures exceeding 10% or
25% of total household consumption or income [1].

To capture whether households with social insurance
needing health services obtain them and how much they
pay for them, we use the concept of effective access in
the utilization of health insurance as proposed by [6]. For
that, we combine health insurance affiliation with health
care utilization among households. In this sense, we say
that individuals with public insurance who consistently
make use of private services through direct payments do
not have effective access. This paper then estimates the
impact of effective access on catastrophic health expendi-
tures (CHE) and on out-of-pocket (OOP) health expendi-
tures in Mexican households.

The analysis is performed in two stages. In the first
stage, we use a multinomial analysis to describe the
demographic characteristics and identify factors associ-
ated with choosing effective access against the alternative
of paying privately. Our model accounts for the endoge-
neity of a household’s decision to enroll in a social insur-
ance program [7-10]. The second stage is an impact
analysis of these households’ decisions on OOP health
expenditure and CHE. It uses selection-correction meth-
ods for the decisions to buy health care and to buy insur-
ance [11, 12]. To enable the operationalization of effective
access to health care, we use the 2018 ENSANUT, at the
household level. We employ the concept of OOP health
payments during a year and its components: Medicines
and outpatient and inpatient health care.

Health financing remains an empirical question that
justifies a systematic analysis to provide evidence of the
practical effects of social insurance. In this regard, [12]
analyzed the effect of health insurance on medicines and
found marked heterogeneous effects across insurance
types. There is a series of studies that find positive results
for social insurance, in terms of either OOP health
expenditures or catastrophic health expenditures when
compared to the uninsured subpopulation [7, 8, 13, 14].
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Nevertheless, despite finding some encouraging results,
there is evidence that not all persons who have insurance
end up not using it, that benefit packages are sometimes
limited, and households may experience financial hard-
ship when paying for health care [15, 16].

We use the concept of utilization of health care as real-
ized access [17], that is, when people take the steps that
enable them to make contact and obtain health care.
Effective access to social protection is determined by fac-
tors such as the availability, price, and quality of health
resources a patient may experience [18]. It represents
crucial transitions and where barriers can be revealed.
This paper adds to this idea and to some studies in Latin
America which find that insurance coverage alone does
not provide a guarantee of a reduction in OOP health
expenditures [12, 16], especially when households face,
at first sight, cheap and convenient private alternatives
[15]. It has been found that that two-thirds of the users
of doctors’ offices adjacent to private pharmacies have
medical insurance. We aim to shed some light on why
some households with insurance choose to pay privately
and the consequences of those decisions over time in
terms of OOP health expenditure and catastrophic health
expenditure.

Health insurance in Mexico

Mexican health systems, according to employment char-
acteristics, can be divided into the formal sector and
the informal sector [19]. Formal sector employees are
enrolled by law in the Mexican National Social Secu-
rity (IMSS, for its acronym in Spanish), at the federal
level. This social security is financed by employer and
employee payroll taxes by legal mandate and by the gov-
ernment. In this social security institution, the tripartite
scheme is usually maintained unless the employer is the
government itself. These are other parallel government-
run institutions for those who work in the federal or
state government, the state oil company (PEMEX, for its
acronym in Spanish) and the military (SEDENA, for its
acronym in Spanish). These institutions provide a series
of health benefits for their members, including a broad
package of pre-paid interventions, treatment by gen-
eral practitioners, and all the medicines for the specified
treatments.

Informal sector workers receive basic health services
through the Ministry of Health, which oversees sanitation
responsibilities and basic health for all the population.
There are government-sponsored (GS) health insurance
schemes for informal workers and uninsured popula-
tion [20]. The most important program for the period of
this analysis was the Social Health Protection System, or
Seguro Popular, was a voluntary government-sponsored
insurance focused on helping the poor who do not have
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access to any social security. Seguro Popular was financed
primarily by federal and state governments. Although the
program was intended to be a pre-payment health insur-
ance where beneficiaries’ contributions to the annual
payments were based on their ability to pay, it never hap-
pened [3, 21]. GS health insurance schemes also include
other programs for the poor and non-insured, such as
IMSS-Prospera and, recently, the Institute for Health for
Wellbeing (INSABI), which has replaced Seguro Popular
and aims to establish a fully funded and integrated public
health network.

The reports on ENSANUT, indicate that for 2018, at
the individual level, 37% of the population reported hav-
ing GS health insurance, 42.4% reported having SS health
insurance, and 18.7% reported being insured [22]. At the
household level, the story is different. Despite efforts
to offer financial protection for all populations, in 2018
14.6% of households in the population still report having
no insurance [23]. In addition, 25.8% of the households
stated that at least one member in the household had no
insurance or had multiple insurance types [24].

It is also important to note that the package of ser-
vices and coverage across illnesses is very different across
insurance types. Social insurance institutions perform
this function through their own pharmacies at no cost.
However, access to medication and health services infra-
structure is still incomplete. In terms of medication, it
has been reported that 86% of IMSS users who received
prescriptions for medication in any medical unit obtained
all the prescriptions in the same place, compared to 63%
for Seguro Popular users. On the other hand, the supply
of medications within the pharmacies with an adjacent
physician has been found to be 74% [12, 23]. The high
specialty health infrastructure, such as tertiary care hos-
pitals, varies widely across insurance types. Patients often
need to travel long distances or wait long periods of time
to get the service they need within their own institution
due to a very segmented market. A recent study found
that 50% of adult Mexicans living in urban areas, live
close to a hospital that does not belong to their insurance
scheme.

Methods

Data

Data for this study came from the 2018 Mexican National
Health and Nutritional Survey (ENSANUT-2018). The
ENSANUT is a probabilistic survey that employed a mul-
tistage stratified cluster sampling design. The survey is
representative at the national, regional, and state levels,
including urban and rural strata. The sampling frame was
taken from the 2010 Population Census primary sam-
pling units. ENSANUT-2018 data were collected in 42,
699 households, between July 2018 and June 2019, with
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a response rate of 85.50%. These households represent an
estimated 33, 368, 826 households across all 31 Mexican
states and Mexico City, out of which 39,032 households
were included in the sample (households with incomplete
information on income, expenditure, and illness variables
were excluded from the sample).

Exposure variables

Households are identified according to four types of
household members’ medical insurance: (1) Social Secu-
rity (SS), (2) Government Social Insurance (GS), (3)
Mixed affiliation, in this case, household members have
different insurance types, including private, or some
members are uninsured, (4) households with no financial
protection. For the case of SS and SG insurance, we used
a strict definition of household affiliation selecting only
those households in which all members are covered. On
doing so, we first identify individuals with either SS or SG
social insurance. Then we aggregate all members in the
household with their corresponding insurance category
and obtain a ratio using the household size. The house-
holds selected for the corresponding insurance category
are those with the ratio equal to 1.

The different access categories in Table 1 are defined
by the combination of two indicators: insurance affilia-
tion and health service utilization. The insurance affili-
ation follows the question, do you have access to health
service in ...? Health service utilization follows the ques-
tion, when you have health problems, where do you regu-
larly go for health services? Once we have identified these
two variable indicators, we identify households that are
beneficiaries of different health insurance affiliations in
two categories: Those which regularly use their health
services provided at their affiliation institution and those
that opt for not using their health services and regularly
choose to pay privately.

Out of the 39,032 households in our sample, 33%
reported Social Security (SS) insurance, and 35%
reported non-effective access by choosing to pay pri-
vately for health care. Government-sponsored (GS)
Insurance was reported by 23.76% of the sample and,
within the same, 32% reported consistently using pri-
vate services. Households with multiple insurance
types or some uninsured members represent 33.37%
of the sample, out of which, 65% have reported pay-
ing privately for health services. Finally, 9.94% of the
sample reported having no health insurance (Table 1).
Generally, we can identify small socioeconomic and
development differences according to different house-
hold insurance types and the choice whether to have
effective access. The medicine component with respect
to total OOP health payments is higher in those
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Table 1 Main characteristics of the sample

Sodial security insurance Social government insurance Mixture or private insurance

E flective Access Pays Private E flective Access Pays Private Effective Access Pays Private Without social protection All population
n (househoids) 8353 4495 6312 2%4 4437 8540 3881 39032
n% 21.400% 11516% 16.171% 7.5%4% 11.496% 21.879% 9.943% 100%
Outcome household level
Out of pocket expenditures:
Outpatent care 893.438 (4878.856) 1848.725(6743.854) 479.18 (2428.434) 1042532 (4047.093) 421.834(1853.84) 1020.341(13116.597) 1133.994 (7865.491) 945.252 (7541733)
Inpatient care 140.567 (2742.056) 356.518(7042.53) 218.089 (3526.15) 860.777 (29621718) 175.783(2602.992) 439.623 (7768.485) 560.543(11229.543) 343.903 (10124.195)
Medicines 811.931 (3795.404) 1725756 (4801.119) 623.053 (1990.187) 119272 (3649.24) 482.402(1599.064) 0991308 (£21636)  1288.308 (6653.416) 964.273 (4012918)
Out-ofpocket 1889785 (7339.372) 4229.438 (14390.014) 1322.577 (5246.452) 3104.751(30546.3) 1102.443 (4400.649) 2484.472 (17510.725) 3178.148 (18540.672) 2327.468 (14664.876)
Catastrophic Expenditure 10% 0.08 (0272) 0.14(0.347) 0.1(03) 0.163 (0.369) 0.09(0.286) 0124 (0.33) 0.104 (0.305) 011 (0.313)
Catastrophic Expenditure 20% 0036 (0.186) 0.065 (0.247) 0.048 (0215) 0.085(0.28) 0.04(0.19) 0.057 (0.231) 0.051 (022) 0052 (0.221)
Characteristics of the individual
Gender 1539 (0.498) 1.543(0.4%8) 1.562 (0.496) 1572 (0.495) 1.552(0.497) 1.588 (0.497) 1.4982 (0.5) 1547 (0.498)
Age bebw 20 years 0472 (0.499) 0.536(0.4%9) 0.53 (0.499) 0578 (0.498) 0.653 (0.476) 0.672 (0.469) 0.447 (0.497) 0559 (0.497)
Age 20to 39years 0525 (0.499) 0.592(0.4%2) 0.551 (0497) 0581 (0.493) 0.69 (0.46) 0.773 (0.419) 0.542 (0.498) 0617 (0.486)
Age 50to S9years 0.484(0.5) 0.4%2 (0.5) 0.436 (0.496) 0438 (0.496) 0.581(0.433) 065 (0.477) 0.51 (05) 0524 (0.499)
Age 60to 89 years 0.123 (0.329) 0.269 (0.444) 0.256 (0436) 0252 (0.434) 0.328(0.469) 0.346 (0.476) 0.257 (0.437) 0308 (0.462)
Primary education 0.496(0.5) 0.444(0.497) 0.577 (0494) 0596 (0.491) 0.638(0.481) 0.609 (0.488) 0.528 (0.499) 0555 (0.497)
Secondary education 0.466 (0.499) 0.387 (0.487) 0.555 (0497) 0528 (0.439) 0.611(0.488) 0.606 (0.489) 0.446 (0.497) 0521(0.5)
High school education 0.468 (0.499) 0.473(0.4%9) 0.317 (0465) 0369 (0.483) 0.485 (05) 0.563 (0.496) 0.362 (0.481) 0443 (0.497)
Undergraduate educafion 0358 (0.479) 0.537(0.4%9) 0.091 (0287) 0.143(0.35) 0.236(0.424) 0.338 (0.487) 0.263 (0.443) 0303 (0.459)
Indigenous 0.037 (0.138) 0.038(0.191) 0.122 (0328) 0091 (0.288) 0.102(0.302) 0.072 (0.259) 0.074 (0.262) 0074 (0.262)
Married 0.55 (0.498) 0.559 (0.497) 0483 (05) 0.495(0.5) 0.485 (05) 0522 (0.5) 0.376 (0.484) 0505(0.5)
Characteristics of the
Female household head 0317 (0.465) 0.322 (0.467) 0.324 (0.468) 0333 (0.471) 0.343(0.475) 0.362 (0.481) 0.312 (0.263) 0332 (0.471)
Age household head 51401 (16.539) 47.688 (15.465) 48,077 (15.952) 47651 (16.087) 51.038(15274) 51.563 (14.888) 248189 (15.991) 49.826(15.83)
Formal education household head (years) 4674 (3.225) 6.045(3.532) 2715 (1826) 3114 (2.295) 3.119(2.353) 3.944 (2978) 4.05(3.153) 3996 (3.027)
Indigenous household head 021 (0.122) 0.021 (0.12) 0.097 (0278) 0063 (0.221) 0.066(0.221) 0.036 (0.153) 0.052 (0.205) 0048 (0.191)
Household income equivalent in housands 41451 (68.59) 62091 (106204) 26.198 (46.545) 30954 (52.887)  128.488(410677)  80.298 (262.648) 79.568 (265.902) 62.859 (212.957)
Household size (number ofpersons) 2306 (1.522) 2.988(1.461) 3.64 (1.852) 3537 (1.681) 4.42(1.877) 4.417 (1848) 2733 (1.622) 3569 (1.835)
Assets index 0954 (1.055) 1.155(0.913) -0.354 (1.634) 0067 (1.551) -0.024 (1648) 0.581 (1.368) 0.362 (1.612) 0445 (1.478)
Someone with diabetes 0.138 (0.345) 0.093(0.291) 0.114 (0318) 0088 (0.283) 0.108(0.311) 0.094 (0.292) 0.073 (026) 0106 (0.308)
Someone with hypertension 0234 (0.424) 0.183(0.386) 0.183 (0387) 0177 (0.382) 0.195(0.396) 0.186 (0.389) 0.147 (0.354) 0192 (0.394)
Someone with cardiac probems 0038 (0.192) 0.028(0.165) 0.032 (0177) 0029 (0.169) 0.039(0.193) 0.031 (0.173) 0.025 (0.155) 0033 (0.177)
Someone with renal problems 0039 (0.194) 0.044 (0.206) 0.036 (0.185) 0038 (0.192) 0.035(0.183) 0042 (0.2) 0.036 (0.186) 0039 (0.193)
Children less than 6 years old 0275 (0.583) 0.309(0.584) 0.504 (0.759) 0.504 (0.75) 0.536(0.807) 0.485 (0.768) 0.268 (059) 0409 (0.706)
Ofder Adults 0362 (0.645) 0.251 (0.55) 0.282 (0588) 0271 (0.575) 0.349(0.643) 0.339 (0.622) 219(0.495) 0309 (0.603)
Enrolled in Prospera 0083 (0.276) 0.047(0.212) 0.435 (0.496) 0329(0.47) 0.345 (0.475) 0.189 (0392 0.064 (0.246) 0206 (0.408)
Rural area 0129 (0.335) 0.106 (0.308) 0.416 (0493) 0337 (0.473) 0.325(0.468) 0.186 (0.389) 0.226 (0.418) 0233 (0.423)
s stratum 2456(0.76) 2.631(0.846) 1.763 (064) 1869 (0.669) 1.985 (0.73) 2249 (0.78) 2.212 (0.828) 2196 (0.805)

Source: Author’s calculations based on ENSANUT 2018

Standard error in parenthesis. The asset index is constructed using a principal component analysis using the identification of certain items in the household,
household size, number of older adults and children under 6 years of age, and the identification of major illnesses

households that having health insurance choose to
pay privately for health care. Similarly, those that have
non-effective use of their health services report larger
proportions in outpatient health care in all insurance
categories. Both components, medicine and outpatient
health care, are the main drivers of total OOP health
expenditure. Education also reports a variation for
those households preferring effective access. For the
beneficiaries of SS health insurance, the more educated
the household head, the more likely they are to pay
privately for health care. That situation is different for
those having GS health insurance, in which at any edu-
cation level they will opt for private alternatives. Both
being indigenous or married would produce no mean-
ingful variation between having an effective access or
not. Higher-income households will be more likely to
opt for private health care, for both GS and SS health
insurance. In the case of mixed insurance, that differ-
ence is reversed. Having members with health prob-
lems (either diabetes, hypertension, renal or cardiac)
is associated with more effective use of health services
provided by their institutions. Generally, enrolling in
Oportunidades and living in a rural area predispose
households to pay privately for health care, where

geography and distance contribute to their health-care
decisions.

Outcome variables

The outcome variables are the probability of paying out-
of-pocket (OOP) health payments. OOP health pay-
ments are the amount of money paid by individuals to
purchase health services and medicines when individu-
als have a health-care need. We construct total out-of-
pocket health expenditure according to the sum of its
three main components. Medicines account for 40% of
the total private expenditure for all the population. Out-
patient expenditures account for diagnostic tests, doc-
tors’ fees, and other medical services, which, on average,
represent 41% of the total private health expenditures.
Inpatient expenditures are those related to hospitaliza-
tions payments, which account for 19% of the total pri-
vate expenditure in the population. This corresponds to
the total health expenditure incurred by all household
members during the last three months of 2018. Then, it
is multiplied by four to obtain the annual OOP health
expenditure, since the survey reports this type of expend-
iture in a quarterly form. This is consistent with the offi-
cial SDG indicator as total income or consumption and
ability-to-pay measure [25]. There are other studies that
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have suggested, for poorer economies, focusing on essen-
tial items of spending, such as food, and overlooking
other non-discretionary spending related to more dura-
ble goods. Here, we have chosen total income as a proxy
of our ability to pay given that, in Mexico, expenditure
categories other than food are relatively more relevant.

The probability of the incidence of catastrophic health
expenditure (CHE) in households is another outcome
variable in the analysis. To calculate the incidence of
catastrophic health expenditure we use the budget
share method, which calculates the ratio of OOP health
expenditure in the household to its total income or
expenditure [26]. The threshold we use to identify cata-
strophic health expenditure is 20%, as previously used
for the sustainable development goals (SDGs), monitor-
ing catastrophic spending using the budget share method
[27]. Following the definition of CHE, it will take the
value of 1 if the household’s health expenditure related to
total income exceeds 20% of total household income and
0 otherwise [26].

It has been recognized that total consumption is pre-
ferred as the denominator because households would be
expected to have other resources available to pay com-
pared to total income [28]. However, ENSANUT- 2018
no longer provides all expenditure categories, except for
the health-related categories, and we proxy total income
with the sum of labor income for all members of the
household. This, in consequence, may cause two effects.
On the one hand, it will overestimate our catastrophic
health expenditure indicator in some households in the
analysis because not all income sources are included. On
the other, it may underestimate our catastrophic health
expenditure indicators by not including households
working in the informal sector of the economy. It also
considerably reduced our sample size in Table 4 because
many households did not report income information. The
catastrophic health expenditure indicator at 10% total
household income is on average 10%, which is higher
than those reported in the global monitoring report on
financial protection in health 2019 of 1.6-2% for 2016 [1],
Annex 14.

Econometric approach

The data analysis is performed in two stages. In the first
stage, we use the sample to describe sociodemographic
characteristics associated with households choosing
effective access or not. The second stage involves an
impact analysis of effective access on OOP health pay-
ments and catastrophic health expenditures. All mod-
els are adjusted for household head characteristics,
and the socioeconomic and demographic characteris-
tics of the households, as well as geographical and local
characteristics.
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There are two potential biases in the analysis. First,
there is a decision to spend on health care, since certain
household characteristics may increase the probability
of spending privately [8, 11]. This is a potential bias for
all households seeking health care in the analysis. The
second potential bias is related to the decision to buy
insurance or not. That is, individuals with certain char-
acteristics or those that expect to require more medicines
or medical treatments in the short run will be more prone
to buy insurance. This potential bias is corrected only for
the case of Seguro Popular, where individuals may enroll
voluntarily, in contrast to mandatory enrollment of SS
insurance [12, 29]. Therefore, SS, mixed-affiliation, and
without insurance are separated for those Seguro Popu-
lar enrolled households. Figure 1 explains the correc-
tion biases for the sample and the two-stage econometric
planning for the analysis.

In the first stage of our analysis, we control for the indi-
viduals’ decision to buy Seguro Popular insurance. We
apply the propensity score matching method [9], which
has been found useful for minimizing the selection bias
associated with non-experimental data. The objective
of matching is to find a large group of non-participants.
Individuals that are like the participants in observed
pre-treatment characteristics, X, are called individuals
on-support. Assuming the two groups do not differ in
observable characteristics, we can say that differences in
outcomes in both groups can be attributed to the treat-
ment program. The use of balancing scores, b(X), func-
tion of the relevant observed co-variates X that would be
expected to be equal for both groups if the conditional
distribution of X is independent of treatment assignment
[30]. The propensity score matching is the probability of
participating in the program given observed character-
istics X. The X variables selected to estimate the Seguro
Popular insurance program score were those previously
used by [31] in calculating its point scores to determine
individuals’ enrollment in the Seguro Popular. The vari-
ables include individual characteristics, such as gender,
age, education, being indigenous, and household charac-
teristics, such as, assets index,! household size and geo-
graphical variables (see Appendix, Table A.1).

To verify the balancing, we tested whether the average
score between control and comparison units within each
stratum were statistically the same. Once the strata were
balanced, we perform individual mean t-test between

! An assets index is estimated using principal component analysis over a
range of indicators that indicate the economic well-being of a household. The
indicators we use are: type of flooring, the presence of a gas cooker, availability
of piped water, the type of toilet, heater and/or air conditioning. It has been
recognized as a good proxy for income or expenditure and is more stable over
time [42].
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Responded household questionnaire

ENSANUT

n=42,699

v

Self selection on the decision to buy insurance (PSMon
Government-sponsored subpopulation and No-insured

subpopulation)

/\

Excluded from the analysis |<——

Off-supportobservationsand
incomplete observations
excluded from the sample
n=3,667

Sample size on support
observations
n=39,032

v

1) Characteristics of non-users and users of the
differenthealth care services (Table 1)

Analysis of:

First Stage

Second Stage

Fig. 1 Sample selection in the analysis

|

| 2) Multinomial model (Table 2) |

\4

Self selection on the decision to spend on health
(Heckman's’ two stage procedure)

Impactanalysis of:
3) OOP (medicines, inpatient, outpatient) in Table 3
4) CAT at20% in Table 4

controls and comparisons for each of the variables used
to predict the score (see Appendix, Table A.2). Then we
chose those households that belong to the common sup-
port region, where the balancing score has positive den-
sity for both treatment and comparison units, that is,
where there was an overlap between the treatment and
comparison groups). In this way, we ended up with a
sample size of 134,167 individuals that constitute 39,032
households, from the initial sample of 158,838 individu-
als that represented 42,699 households, having discarded
the households that do not have common support (See
Appendix, Figure A.1).

The sample after selection bias correction to buy insur-
ance served to describe factors associated with the prob-
ability of choosing an effective access. We propose a
multinomial logistic model to find the probability of a
household choosing a health care provider j in compari-
son to certain option k, that is,

Py exp(aj + BiXy)

Py exp(oy + BiXi)

Because our intention is focused on paying privately as
an alternative, this option was chosen as our comparison
base. The health providers are SS insurance, SG insur-
ance and mixed insurance. We omit households without
insurance because they have no other alternative than
to pay privately. The analysis includes independent vari-
ables suggested in the literature for the use of health ser-
vices [15, 32]. The variables include characteristics of the
household head, such as being female, age, and marital
status. Education of the household head is a categorical
variable (no education, primary education, secondary
education, high school, and college education). Other
situational characteristics of the household, such as asset
index, are constructed using a principal component anal-
ysis. The variables employed are household size, number
of older adults, children under six years of age, and the
identification of major illnesses such as diabetes, hyper-
tension, cardiac, and renal problems in the members of
the household. These variables are presented in Table 1.

In the second stage of the analysis, we address the
selection bias of spending on health care. Following [11,
12], we implement the Heckman twostep expenditure
procedure that relies on normality assumption and is
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Table 2 Multinomial probit model

(2022) 22:1027

Page 7 of 11

SS vs. Pays private

SG vs. Pays private

Mixture vs. Pays private

Gender household head

Age household head

Formal education household head (years)
Indigenous household head

Assets Index

Household size (number of persons)
Someone with diabetes

Someone with hyperthension
Someone with cardiac problems
Someone with renal problems
Children less than 6 years old

Older Adults

Enrolled in Prospera

Rural area

North region

Center region

-0.0952* (0.0418)

0.00766*** (0.00180)

-0.0942***(0.00604)
-0.370*(0.163)
-0.130*** (0.0226)
-0.0357* (0.0151)
0.180** (0.0652)
0.0861 (0.0518)
0.0762 (0.112)
-0.178 (0.0949)
0.0325 (0.0390)
0.0218 (0.0444)
0.338***(0.0852)

-0.107 (0.0632)
0.143**(0.0530)
0.0287 (0.0495)

0.0222 (0.0494)
-0.00124 (0.00216)
-0.0597*** (0.0120)

-0.0662  (0.0407)
-0.00630*** (0.00172)
0.0697*** (0.00821)

Constant
Sample Size

0.909*** (0.114)
12848

0.229*%(0.102) 0.269* (0.108)
-0.123***(0.0165) 0.139*** (0.0155)
0.000248 (0.0166) 0.0767*** (0.0129)
0.322***(0.0802) 0.177** (0.0656)
-0.0195 (0.0634) 0.0474 (0.0517)
0.0991 (0.134) 0.237*  (0.104)
-0.0762 (0.120) 0.202*  (0.102)
-0.0189 (0.0385) 0.0884** (0.0304)
-0.0706 (0.0544) 0.0835* (0.0388)
0.270*** (0.0533) 0.528*** (0.0482)
0.170***(0.0491) 0.352*** (0.0477)
0.513***(0.0709) 0.271*** (0.0543)
0.0422 (0.0516) 0.104* (0.0465)
0.678***(0.135) 0.118  (0.110)
9276 13027

Source: Author’s calculations based on ENSANUT 2018
*Significance at 10%, ** significance at 5%, *** significance at 1%

Bold values correspond to estimatesthat are significant at the 10%, 5% or 1% level

considered robust. Formally, let y] be the latent variable
denoting (outcome), be either, the level of OOP health
expenditures, or the level of catastrophic health expen-
ditures at 20%. These outcomes are observed if house-
holds decide to spend on health care. This decision can
be expressed as another latent variable, ], that assumes
a value of | = 1 if the household spends on health care
and y; = 0, otherwise. Let Z; denote the vector of exog-
enous and fully observed regressors which can be used in
both equations to examine its associations with outcome
and selection variables. The conditional expectation for
the two-step method can be written as:

E(y2lz, ¥y > 0) = z2B2 + 0124(*181)

" / .
where o1 is error covariance and A(xl ﬁl) the inverse

of the Mill’s ratio or the non-selection estimates obtained
by a probit regression of y; on x,1 The standard errors for
the regression coefficients in the outcome equation are
computed allowing for the estimation error of l(x; ,31).

The selection equation includes per capita public expend-
iture at the state level. The outcome equation includes an
appropriate covariate vector we search in the literature
(cite). It includes household head characteristics, such as,
age, gender, education, and being indigenous. Household
socioeconomic variables, such as household size, pres-
ence of older adults and presence of children less than six

years old, are also included. Health problems among
household member are also considered, such as, diabetes,
cardiac problems, hypertension, and renal problems. It
also contains geographical variables that identify if a
household is in a rural area, and the deprivation level of
the area, and, finally, if a household is enrolled in the
social program Oportunidades, which is the main condi-
tional cash transfer program in Mexico for alleviating
poverty.

Results
Table 2 shows the decisions by households to choose an
effective access or paying privately, modelled by a mul-
tinomial logistic regression. The outcome variable is
choosing an effective access or paying privately, which is
modelled as a linear combination of the predictor vari-
ables. The column denoted “SS vs. Private” refers to a
household’s preference for choosing an effective access
at an SS insurance facility in comparison to paying pri-
vately, which serves as a reference category. The second
column “SG vs. Private” corresponds to household pref-
erence for choosing government-sponsored insurance in
comparison to paying privately, and the last column to
households that prefer private or mixed insurance.

We can observe that, among the most common
health problems in the population, households whose
members have diabetes issues seek health care in their
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Table 3 PSM models for paying private on OOP health expenditure
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SS insurance

SG insurance

Mixture or private

Unweighted
PSM (Marginal effects)
oorp
Medicines
Inpatient
Outpatient
Sample Size
Weighted
PSM (Marginal effects)
oop
Medicines
Inpatient
Qutpatient
Population Size

2605.115 (590.912)**
1076.325 (179.4659)**
200.7155 (218.1891)
1182.069 (441.8176)**
12848

2502.694 (450.7126)**
545.9577 (126.5734)**
800.2946 (254.8929)**
1779.706 (679.0188)**
9,643,667

1853.196 (2132.178)

572.6072 (137.1865)**

834.494 (256.2295)**

501.0188 (125.2593)**
9276

2363.294 (1192.954)*
627.1659 (104.94)**
446.8079 (294.9331)
240.7576 (142.3333)
5,495,479

2513.152 (318.546)**
871.4358 (365.9692)**
64.15889 (255.7528)
1482.6 (369.4939)**
13027

1413.348 (233.9761)**
657.6011 (109.8091)**
520.0373 (256.0607)**
1281.856 (421.0294)**
8,879,685

Source: Author’s calculations based on ENSANUT 2018
*Significance at 10%, ** significance at 5%

a. CAT defined asOOP spending greater than 20% oftotal equivalent household income

b. Annualized OOP health expendituremeasured in Mexican pesos of 2018

Bold values correspond to estimatesthat are significant at the 10%, 5% or 1% level

corresponding health insurance facilities, which is the
case for all categories. On the other hand, for the popu-
lation with multiple insurance schemes, having cardiac
issues was associated with an effective access, while
members with renal problems are more likely to pay pri-
vately. This is probably related to the fact that coverage
of certain illnesses is a major differentiating factor across
insurance types. Regarding sociodemographic character-
istics, female household heads prefer effective access, in
the case of SG insurance, but they are more likely to pay
privately in the case of SS. The older the household head,
the more likely they are to utilize their service institution
for the case of SS health insurance, while the case of hav-
ing no full coverage in the house increases the probability
of paying privately. In this subpopulation, as people age
and more health issues emerge, households tend to pay
more privately since coverage is not complete. Household
head education is positively associated with not having an
effective access and opting for private alternatives across
all insurance categories. With respect to household com-
position, having more household members increases
the probability of paying privately, except for the case of
SG insurance. In the case of mixed health insurance, as
the number of members increases the chances of hav-
ing uninsured members also increases. Having children
younger than six years old or older adults decreases the
probability of taking effective access and opting for pay-
ing privately for the case SG insurance, while the oppo-
site happens for mixed insurance. Chronic illnesses are a
result of the aging population and tend to be more expen-
sive and last for longer periods; therefore, households
tend to circumvent increasing their health budget by
attending their insurance facilities to obtain the services
they need. Geographically, households living in rural and

poor areas were associated with choosing effective access
in the case of the SG and mixed insurance categories. SS
was not statistically significant; this could be related to
issues of location and distance in their utilization of SS
health infrastructure, which is mostly available in urban
localities.

Table 3 presents the selectivity correction models
for non-effective access in total out-of-pocket health
expenditure. The unweighted effects are presented in the
upper panel and weighted effects in the lower panel. Col-
umn one corresponds to households having SS insurance,
the second column to those that have government insur-
ance, and the last one to households with multiple or pri-
vate health insurance. The outcomes of interest are total
OOP health expenditure and its components: Medicines
and inpatient and outpatient health expenditures.

For the weighted analysis, we can observe that choos-
ing to pay privately when having SS or mixed health
insurance increases the total OOP health expenditure
by 2,605 in the case of SG insurance and 2,513 (in pesos,
per year) for the case of multiple or private health insur-
ance. Choosing regularly to pay privately for medicines
increases health expenditures by 657 pesos per year in
the case of Mix insurance, 627 pesos for the case of SG
insurance, and 545 pesos for the case of households with
different insurance or private insurance. Outpatient
health expenditure is statistically significant in all insur-
ance categories. Households, pay on average pay 1,182
pesos per year more for the case of SS insurance and 502
pesos for the case of SG insurance and 1,482 for mixed
insurance. The tendencies remain mostly the same for the
unweighted effects.

Table 4 presents the marginal effects of not hav-
ing effective access to catastrophic health payments,
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Table 4 PSM models for paying private on CAT health expenditure
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SS insurance SG insurance Mixed insurance

Unweighted
PSM (Marginal effects)
Sample Size

Weighted
PSM (Marginal effects)
Population Size

0.020034 (0.010448)*

0.0270741 (0.0108825)**

0.040622 (0.0126181)**
9,276

0.0138294 (0.017397)

12,848 13,027

0.0231623 (0.0179011)
3,987,538

-0.0047188 (0.014526)

6,264,613 6,910,825

Source: Author’s calculations based on ENSANUT 2018

*Significance at 10%, ** significance at 5%

a. CAT defined as OOP spending greater than 20% of total equivalent household income

b. Annualized OOP health expenditure measured in Mexican pesos of 2018

Bold values correspond to estimates that are significant at the 10%, 5% or 1%

measured as households that spend more than 20% of
their income on OOP health payments while controlling
for all the households’ characteristics listed in Table 1.
The unweighted effects are presented in the upper panel
and weighted effects in the lower panel. The first col-
umn corresponds to those households having SS insur-
ance, the second column corresponds to SG insurance,
and the third column corresponds to those having mixed
health insurance. The change in the number of observa-
tions with respect to Table 3 sample sizes are due to miss-
ing values for the equivalent household income variable.
We can see a variation in the probability of CHE among
insurance types. For households that choose to pay pri-
vately there is an increased probability in CHE of 2.0 p.p.
for the case of SS insurance, and 4.0 p.p, for the case of
SG insurance. When population weights are added, the
direction and values of the coefficients remain approxi-
mately the same, 2.7 p.p. for the case of SS insurance, but
the coefficient for SG loses significance.

Discussion and conclusion
This study is relevant in the context of fractioned health
systems common in developing economies where dif-
ferent health insurance types co-exist. It points out that,
that opting out of the health service alternatives provided
by their health insurance constitutes a common response
among families in Mexico (40.97% in our sample does).
Non-effective health access represents a higher propor-
tion of OOP health expenditure and a higher risk of CHE,
which impacts households’ economic situations.
Government-sponsored insurance has been widely
employed to achieve universal health coverages across
developing countries [33, 34]. In Mexico, those efforts
have not provided coverage for the entire population,
even though it was announced in 2012 [29]. Government
efforts not only were unable to reach the number of affili-
ations needed, but also the specified packages of services
and medicines denied households the medical care they
needed [35]. Our findings echo those of other studies

in that just having social insurance alone may not have
a huge impact on OOP health expenditures, nor provide
a guarantee of OOP health reduction across households
[36, 37]. This result has been previously supported by
other research in Mexico and other countries [32, 38,
39]. Here, we find that is not just about membership in a
financial protection scheme, but also choosing to make it
effective or not. Moreover, when all household members
are fully insured, beneficiaries are found to be more likely
to pay privately.

There may be many reasons why households choose
to pay privately. The specific sociodemographic char-
acteristics for opting out of their health service alterna-
tives are related to age, and being positively associated
when younger children are present, and negatively for the
presence of older adults. We find evidence that some ill-
nesses, such as renal illnesses, are more likely to induce
private payments in the case of mixed insurance and not
in other insurance types. Households with members who
have diabetes tend to pay long-term and expensive treat-
ments and are more likely to use their insurance services,
across all insurance categories. Yet, there is no evidence
of this is happening in other insurance types, which
prompts attention on differences in medicines and cover-
age across illnesses in insurance alternatives. Therefore,
there is a need to address changing populations and epi-
demiological profiles, with more attention on treatment
conditional on illness, as also pointed out by [40]

In our analysis, medicines constitute the most common
driver of private health financing. Households that have
insurance and opt for paying privately spend on average
between 1400 to 2,600 pesos more than those that use
their insurance alternatives. The shortage of medicines
and no-coverage of certain illnesses are a contributing
factor to private spending. Insurance users, who attend
doctor appointments and get diagnosis services, find
shortages of medicines, and need to buy them privately.
The new sponsored-government insurance INSABI
efforts on centralizing purchases of medicines at federal
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level in order to reduce state discretion on spending
could reduce the effect of households paying-privately if
all insurance follow coordinated protocols for illnesses
associated with the population epidemiological profile
that does not vary much across insurances. Otherwise,
this public health sector’s struggle to fulfill an increas-
ing demand for health services and medicines is going to
be met by an un-coordinated private service alternatives
such as the health services of doctors adjacent to pri-
vate pharmacies (DAPPS). There is evidence that DAPPS
users are being prescribed an excessive number of medi-
cines compared to the standard in health services. This
reflects our findings that paying privately is related to an
increase in medicine costs and services, especially ambu-
latory services across all insurance types.

An important consideration of this analysis is that the
proportion of uninsured households or partially unin-
sured households, where at least one member is without
insurance, is still very high (43.3%). This percentage is
similar to the 40% of total households that were partially
insured and uninsured in 2012 [24]. It indicates the need
for policies to ensure health care for the older population,
especially in those households with partial insurance. In
the same way, older adults are prone to longer illnesses
and more expensive health treatments and are forced to
use private alternatives. INSABI’s focus on providing ser-
vices no-coverage for everyone will be ideal but need to
avoid double counting of individuals with multiple affili-
ations for a better use of public resources through better
fundraising and pooling mechanisms. Otherwise, these
changes can re-inforce inequalities in health care as [41]
suggests.

There are some important limitations in this study. We
have no information on diagnoses, but just four major
illnesses in the Mexican population. The information on
the expenditure survey is not previously related to a par-
ticular illness or previous diagnosis. The out-of-pocket
information in the survey has a recall period of three
months, which conveys a recall issue associated with sub-
estimation on the level of OOP expenditures and CHE.
The information on health expenditure is at the house-
hold level and even though there is information at an
individual level with a recall period of 15 days, this infor-
mation is related to a health-need event. Health need is
mostly associated with curative health care, and not pre-
ventive and palliative health care that are also important
in total OOP health expenditure, which constitutes the
basis of this analysis.
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