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Abstract

Public health systems are dominant in much of the world, but often face fiscal constraints

that lead to rationing of care. As a result, private sector healthcare providers could in theory

beneficially supplement public systems, but evaluating the benefits of private alternatives has

been challenging. We evaluate a private supplement to the free public health system for one of

the world’s deadliest health problems, diabetes. We estimate enormous impacts of the private

supplement, increasing the share of those treated who are under control by 69%. This effect

arises through both improved treatment compliance and health behavior. We find diabetes

complications fall in the short run, and that the net costs of this intervention are one-third of

the gross costs. The returns to private care do not appear to reflect more productive delivery

but rather more attachment to medical care, offering lessons for improving the public system.
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1 Introduction

Many countries of the world feature universal or near-universal public provision of either health
insurance or direct health care. Such public provision has become a major strain on the fiscal
capacity of nations, with health care as a share of government spending rising from 4.8% in 2000 to
8.4% in 2020.1 This has led to limits on public financing, from reductions in public reimbursement
rates to health care providers, to tightly binding supply limits that create large waiting lines for
some services, with controversies around these limits arising in the U.S. (Lopez (2015)), the UK
(Campbell and Duncan, 2022), Mexico (INSP, 2011), and many other countries around the world.2

In a review of several papers on waiting times to access health care McIntyre and Chow (2020)
write that “existing data suggest waiting time presents a significant barrier to health care access
for a range of health services”. OECD (2020) writes that “Long waiting times for health services
have been an important policy issue in most OECD countries for many years as they generate
dissatisfaction for patients because the expected benefits of diagnoses and treatments are postponed,
and the pain and discomfort remain while people wait.”3

In many countries, private sector health care options provide an “escape valve” from such pub-
lic sector limitations. Private sector care is highly demanded despite the fact that it is typically
excluded from reimbursement and therefore must be paid out of pocket (or privately insured). If
there are private options that are particularly cost effective, governments may want to consider ei-
ther reimbursing those services or expanding public services to mimic them. In essence, private
innovation in health care provides a learning laboratory for constrained public systems.

But accessing this learning laboratory is challenging. Use of private providers is endogenous,
making it difficult to use cross-sectional variation in source of care to learn about the effectiveness

1Average health care spending as share of government spending for Australia, Canada, Chile, China, Colombia,
France, Germany, Italy, Japan, Mexico, New Zealand, Netherlands, Norway, South Korea, and Sweden. Available at
Our World in Data https://ourworldindata.org/grapher/public-health-expenditure-share-gdp-owid
Accessed on October 11, 2022.

2There is growing discontent with waiting times at public health providers around the world. In the United States, a
scandal regarding long waiting times in the Phoenix VA revealed that “patients had to wait an average of 115 days to be
seen by a primary care provider. . . CNN reported that as many as 40 veterans died while on wait lists at the Phoenix VA
hospital” (Lopez, 2015). England’s National Health Service is also under strain, in 2022 “The total number of people
in England waiting for hospital treatment rose again to a record high of 6.8 million at the end of July – almost one in
eight of the population”, up from 4.2 in 2007 (Campbell and Duncan, 2022). In Canada, the Fraiser Institute reports
that in 2021 the median waiting time for a patient between referral from a general practitioner and treatment was 25.6
weeks, 175% higher than in 1993 when it started recording it (Moir and Barua, 2021). And in Mexico, patients have
to wait 29.3 weeks on average from their first doctors appointment to their surgical procedure (INSP, 2011).

3See OECD (2020), and https://www.oecd.org/els/health-systems/waiting-times.htm. Saturation
may not be a worldwide phenomenon, however. One referee noted for instance that the average Nigerian primary
healthcare clinic sees 1 patient a day.
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of private care. Randomized trials are also very difficult in this context due to the challenges of
identifying and recruiting those interested in using private care, and the enormous samples needed
to obtain sufficient first stage power. As a result, potential cost-effective, or event cost-reducing,
changes to the public sector go untapped.

In this paper, we present an approach to tapping those private sector learning opportunities
in a cost-effective way. The context for our analysis is one of the most important public health
issues facing developing countries: diabetes. After decades of being primarily concerned with
undernutrition around the world, policy makers are shifting their focus to this new problem that
arises from both improper eating and overconsumption. There were 4.2 million deaths due to
diabetes complications in 2019. Worldwide prevalence rates have risen from 4.7% in 1980 to 9.3%
in 2019 and the increase has been most rapid for developing nations; the rate of diabetes is now
higher in low-income nations than in high-income nations (Saeedi et al., 2019).

We focus on Mexico, one of the nations hardest hit by the growth in diabetes. Diabetes preva-
lence has risen from 6.7% in 1994 to 11% in 2018, and, signaling poor control, the country has
almost twice the mean diabetic hospital admission rate among the OECD countries. Indeed, di-
abetes is the second most common cause of death in Mexico and is among the top five causes
of disability. Alongside these poor outcomes, Mexico spends enormous amounts combating this
illness: direct spending on diabetes represents 1.1% of GDP, and 10% of the entire budget of the
Ministry of health (OECD, 2019; Barraza-Lloréns et al., 2015; INEGI, 2019b; INSP, 2018). Due
to dissatisfaction with the diabetes care provided by the free public system, nearly 20% of diabetics
report getting treatment at a private institution for their diabetes. This raises the key questions of
whether this private care is improving health outcomes, whether it is cost effective in doing so, and
how it delivers such savings.

In this paper, we implement a novel deniers randomization approach to cost-effectively provide
a causal estimate of enrollment in private diabetes care. At its heart, deniers randomization shows
that, under some weak assumptions, we can estimate the same LATE with a much smaller budget by
filtering out some always and never takers from the sample. We run this experiment in partnership
with a private provider of comprehensive diabetes care in Mexico, Clinicas de Azucar (CdA). CdA
runs a chain of clinics that provide a wide range of services to diabetics, ranging from blood sugar
measurement to medical interventions to nutritional counseling. This service has a flat rate and is
fairly expensive, at a cost of $7000 pesos ($350 USD) per year, or 5% of median Mexican family
yearly income, at the time of our experiment.4

4Estimation based on monthly earnings from the 5th and 6th decile in the distribution in INEGI (2018). The cost
of CdA would represent 5.4% of income for the 5th decile and 4.5% for the sixth decile. The cost of CdA has risen
recently to $8000 pesos.
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Our sample construction starts with individuals who undergo a free initial comprehensive di-
abetes evaluation at CdA, which is part of the standard selling mechanism that CdA uses. We
randomize all of those patients into treatment and control groups and survey them at baseline. Af-
ter their evaluation, following business as usual, diabetic individuals are offered the opportunity to
enroll in CdA at full-price (those who take it at full price we call always takers); among those who
decline and are willing to hear additional offers (the ones who say no are never takers), an additional
opportunity to enroll at 40% of the baseline price is presented to treatments but not controls.

Our experimental sample consists of those who were not screened out as always or never tak-
ers. Among the ones offered the discount, 49% end up using the CdA service, compared to 21%
enrollment for the control group that does not get this offer (but may receive subsequent marketing
from CdA). Due partly to the COVID outbreak, we have attrition in following up our experimental
sample, but we were able to partially compensate by visiting each patient at their home for the
follow-up survey and blood samples. As a result, a wide variety of tests show no evidence of either
differential attrition or bias to our results from attrition.

We find a striking positive effect of the CdA intervention: the implied effect of participation is
to lower blood sugar levels (measured by glycated hemoglobin or HbA1c) by a full point (relative
to a control mean of 8.5%), and to increase the share of those treated who are under control by
69%. This is a huge impact, which according to the widely cited UKPDS study, could reduce mi-
crovascular diabetes complications by 35%. Moreover, this impact is at the upper end of estimated
effect sizes from other diabetes interventions reviewed in a recent meta-analysis (Pimouguet et al.,
2011a).

We show that this effect arises through a number of changes in behavior, including greater
compliance with recommended medications and substitution for less invasive treatments; some
change in behavior such as exercise and diet. Importantly we document that the treatment induced
more frequent visits to medical providers, and as discussed below we find extra visits improve
health.

We find that diabetic complications fall, even in the short run. We also find significant hetero-
geneity, with those who have worst baseline blood sugar control seeing the largest benefit. Since
close to 80% of the patients in the experiment had previously been diagnosed with diabetes and
70% had access to public care, our results highlight the importance of additional care to comple-
ment the existing public system; we also find that the effects are not coming solely from enrolling
those who had no care at baseline.

We show that the CdA intervention was highly cost effective —and perhaps even cost saving—
through reductions in the cost of the public health system. Some of these savings arise from reduced
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use of public primary care. But the larger source of savings is the direct positive fiscal externality
from improved private care in terms of reduced (publicly paid) hospital spending. Adding these
components, we estimate that the net benefit of this supplement in terms of money is between
65 and 105% of its gross costs. At the same time, our estimated health benefits are an order of
magnitude greater than the gross costs of the program.

This raises the natural question of how the private sector program is providing such cost ef-
fective care. In the limit, this would require multiple analyses of different private providers or of
variation in the elements of private provision. But we show that combining our data with that from
the major public insurer (IMSS) is sufficient to decompose the findings into a more productive de-
livery of care per visit or simply more quantity of care that is delivered equally effectively. We use
variation from the distance to public clinics, to quasi-experimentally estimate the marginal returns
per visit to IMSS diabetes care. We find that, after controlling for differential observable selection
into private sector care, the returns to public and private care per visit are in fact comparable. This
suggests that the returns from CdA reflect the ability of the private vendor to encourage more care,
which is consistent with the fact that both offer similar diabetes care services. We confirm this
conclusion by showing that our treatment effects are in fact highest where public clinics are most
crowded.5

Taken together, our findings suggest that private delivery of diabetes care had major benefits
in Mexico. It led to improved health and significant offsets to public sector hospital expenditures,
and at standard values of additional years of life, it was highly cost-effective. But the source of
the improvements was not necessarily better technology for diabetes care, but rather encouraging
more care in a case where cost effective care appears constrained. Moreover, the effects arise in
the context of a flat payment contract that could, in principle, lead to under provision of care since
complication costs are still carried by the public service. This suggests multiple paths forward for
governments seeking to improve their diabetes care, ranging from outsourcing care, to improving
the attractiveness of the public option.

Our findings contribute to the long-standing discussion on public vs. private healthcare provi-
sion. In a systematic review of the literature, Basu et al. (2012) document that the private sector
is usually not more efficient, accountable, or medically effective than the public sector but offers
better waiting times and hospitality towards patients. Das et al. (2012) and Das et al. (2016) docu-
ment through standardized patient comparisons in India that both the public and private sector offer
similar (low) quality services, with public sector physicians being more prepared but private sector
practitioners compensating with more effort per appointment. Knutsson and Tyrefors (2022) find

5Recent research suggests that hospital crowding reduces care quality e.g. Hoe (2022).
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that private ambulances in Sweeden perform better than public ones on contracted measures such
as response times, and reduce costs, but perform worse on non-contracted measures. In the U.S.
context, two recent studies evaluate the role of private options relative to health care for the nation’s
military and veterans, with mixed outcomes; Frakes et al. (2021) find that children of military per-
sonnel born in the private sector have higher costs but better outcomes than those born on military
bases, while Chan et al. (2020) find that those receiving emergency care at Veterans Administration
hospitals see lower costs and better outcomes.

We contribute to this literature by showing that in our context where public healthcare is over-
stretched, there was a large health benefit of adding a (subsidized) private option, even for those
with free public healthcare, and even if the private option is not necessarily of higher quality per unit
of delivery. Second, we run one of the largest double-blind diabetes field experiments to date, and
show that standard diabetes care with simple and cheap technology can have an enormous impact
on reaching normal sugar levels.6 Third, we introduce a new cost-effective approach to randomiza-
tion in evaluating private alternatives for public services delivery, as well as an innovative approach
to combining experimental with observational data to decompose the source of efficiency gains.
Finally, we show that large fiscal externalities pay many-fold for the subsidy we implemented, con-
tributing to the literature on fiscal externalities from health interventions (Chandra et al. (2010) for
a review of this literature).

Our paper proceeds as follows. Section 2 provides background on diabetes in general and the
Mexican context, on the Mexican public health care system, and briefly summarizes the conceptual
framework for the study. Section 3 describes CdA and the design of the Mexico Diabetes Exper-
iment. Section 4 presents our basic results on outcomes, mechanisms, and heterogeneity. Section
5 estimates the spillovers onto the public sector and the total social value of the improved care.
Section 6 then explores the relative efficacy of public and private sector care. Section 7 concludes.

2 Diabetes and the Mexican Health Care Context

2.1 Diabetes Consequences and Measurement

Over the past 25 years, one of the fastest growing public health problems around the world has been
diabetes. Diabetes is a progressive and often-fatal disease with no known cure. It can attack every

6Meta reviews of different kinds of interventions can be found in Ismail et al. (2004); Umpierre et al. (2011); Ajala
et al. (2013); Pimouguet et al. (2011b). Notable exceptions to small sample size studies are those focused on trying to
understand the correct level of HbA1c for diabetics, like the UKPDS 35 study (King et al., 2001)
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organ in the body, resulting in higher risk of heart failure, stroke and poor circulation, which can
lead to amputation of extremities, kidney failure, retinopathy and death. Those with Type I diabetes
do not produce insulin, which turns glucose (sugar) into energy; those with Type II diabetes do not
respond to insulin appropriately and do not make sufficient amounts of insulin. Worldwide, more
than 450 million people are estimated to have diabetes.

While diabetes cannot currently be cured, it can be brought under control by following diet
and exercise recommendations, closely monitoring blood sugar levels, and adjusting prescriptions
accordingly.7 Unlike several other chronic illnesses such as AIDS or Hepatitis C, diabetes can be
easily and cheaply managed with relatively inexpensive medicine; Metformin, which is the most
common pill used to control early-stage diabetes, costs under 2 dollars/month (Clinic, 2020).

The gold standard for measuring diabetes status is glycated hemoglobin. A hemoglobin A1c
(HbA1c) test measures the amount of blood sugar (glucose) attached to hemoglobin, the part of red
blood cells that carries oxygen from lungs to the rest of the body. An HbA1c test shows what the
average amount of glucose attached to hemoglobin has been over the past three months; a three
month average is used because that is typically how long a red blood cell lives. Individuals are
diagnosed as diabetic with an HbA1c level of over 6.5% and diabetic patients are recommended
to keep their levels below 7% (NIDDK, 2018). A more accessible and easier to use instrument
to monitor blood sugar is the glucometer, which captures the blood sugar levels at any one point
in time. While this measure has significantly more variance than HbA1c, it does not require lab
processing and patients can use it in the privacy of their own home. Normal levels for this measure-
ment are under 100 mm/hg and a patient will be diagnosed if she gets two fasting measurements
over 125 (WHO, 2021).

2.2 The Mexican Health Care System

Health care in Mexico is provided primarily by several public sector institutions. The largest is
Instituto Mexicano del Seguro Social (IMSS), the single payer insurance plan for formal sector
workers in the country. This program covers formal workers and their families as well as students
but also offers a voluntary enrollment option which makes up under 1% of beneficiaries. Every
private employer that hires a new employee is required to enroll him/her to IMSS. This service is
paid for in 3 parts: on average, the government contributes 5.3% of employees base wages, em-
ployers contribute 16.5% and employees another 2.5%.8 IMSS also covers various benefits beyond
health like childcare and workers’ compensation for work-related injuries. IMSS runs its own 1522

7Saeedi et al. (2019) and IDF (2019).
8Social Security Law (1995).
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primary care clinics, 248 acute care hospitals, and 61 specialty hospitals (IMSS, 2018). Smaller
but similar public options for particular sectors such as government workers (ISSSTE), the navy
(SEMAR), the army (SEDENA), and for workers of the state-owned oil company (PEMEX). In
general, those having a registered salaried job and their families —roughly half of the population—
receive their health care through one of these schemes.

Informal workers recieve health care through Seguro Popular. This program recently changed
its name to The Wellness Institute (INSABI) and currently covers close to 60 million people, al-
though everyone is eligible to enroll (SSP, 2018). While this service expansion benefits workers in
the informal sector, survey evidence shows that Mexicans prefer other options.9 Today, 83% of the
population reports being affiliated to one of these systems, with 45% at formal sector systems, 38%
at INSABI, and 0.6% holding private insurance. Total health care spending in Mexico is 5.6% of
GDP (INEGI, 2017, 2019a), and public sector spending is close to 3%10.

Private health care is accessible for whoever is willing to pay and is unrelated to employment
status. However in 2020 less than 10% of the Mexican population had private health insurance, and
about 3% used private sector hospitals.11

Despite the availability of free public health care, diabetes remains a major problem in Mexico.
The public health care system has responded with a number of policy efforts, including a program
to encourage annual checkups, large scale programs to encourage active lifestyles, and a new tax
on sugary drinks and high-caloric foods in 2014.12 Despite these efforts, obesity rates have not
receded in Mexico, and diabetes diagnosis rates have remained at 11% of the population since
2012 (INSP, 2018, 2012; Ángel Rivera Dommarco et al., 2018). Diabetes patients who do not have
the disease under control face much higher risks of hospitalization and disability. Mexico has twice
the rate of hospitalizations per diabetic rate than the OECD average, and diabetes was the second
highest cause of death in the country in 2019 (OECD, 2019; Ojeda, 2019).

While public health care is free, widespread dissatisfaction with the quality and waiting times
of the public sector has caused the rapid growth of private health care systems in Mexico. This
private care is primarily focused at the primary level; the share of private medical offices went from
5% in 1990 to over 30% in 2020 (SSP, 2021; INSP, 2018). In 2018, 18.2% of diabetics reported
getting treatment on private institutions. Patients affiliated to either the formal sector or INSABI

9Based on data from the health and nutrition survey in 2018 that asks about satisfaction with a service. Data shows
that the following percentage of patients believe the service is very good: 40% from private, 26% for IMSS and ISSTE
and 20% for SP.

10https://tinyurl.com/mv7esafc)
11https://www.inegi.org.mx/temas/derechohabiencia/ and https://www.forbes.com.mx/

solo-1-de-cada-10-mexicanos-tiene-seguro-de-gastos-medicos/.
12Aguilar et al. (2021) and Colchero et al. (2017).
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programs can get their medications for free in the pharmacies of their clinics, but often choose to
pay a small amount to reduce wait times by going to private pharmacies instead.13

The high and growing popularity of private options does not necessarily suggest more effective
treatment of diabetes. The available studies suggest that IMSS and Seguro Popular have beneficial
health effects on hypertension, diabetes and infant mortality Rivera-Hernandez et al. (2016); Conti
and Ginja (2023); Knaul et al. (2012), and on glycemic control (Doubova et al., 2019). But if
the private sector has developed a more cost-effective treatment strategy, this provides a low-cost
learning opportunity for the public sector. The government could, for example, try to improve
outcomes and/or save money by outsourcing care to the private sector. Indeed, the genesis of this
project was an effort by the head of IMSS, a U.S. trained economist, to undertake such outsourcing.
His project was ultimately terminated due to political opposition by the union of public sector
physicians, largely on ideological grounds.14 Alternatively, the government could go “inside the
box” to understand what elements of the private option make it particularly effective and try to
incorporate them into public care. Taking advantage of these lessons requires a careful evaluation
of the private sector alternative —which is why we designed the Mexico Diabetes Experiment.

2.3 Conceptual Framework

The key conceptual question facing our paper is how a model like CdA could possibly improve
health outcomes.15 Indeed, it is not obvious that supplemental private care will improve the out-
comes of diabetics in Mexico. The costs of downstream care (hospitalizations) are borne by the
state, not the upstream private provider, reducing incentives for quality and quantity in private
provision. There are forms of outcome-based contracting in which the government could engage
to improve the private sector incentives, but in our case the financing of private sector care is a
pure capitation payment from the patient. In theory, this aspect could lead the private provider to
under-provide care on the margin and negatively affect patients, but we find strikingly large positive
effects on the number of doctors visits for diabetics, as well as positive impacts on their health.

Two different models could deliver the result that a private supplement improves outcomes. The
first is a model with underinvestment in public health care for political economy reasons (Lizzeri
and Persico, 2001). Indeed, it is clear that Mexico’s public health care system “lacks infrastructure,
and has important supply shortages and long waiting times” (Rubli, 2023). Referring to IMSS,
the New York Times writes that “preventive medicine is something unknown for a system whose

13Health Federal Law (1983); Rubli (2023)
14See El Economista. Accessed on October 24, 2022.
15We are grateful to the editor and referees for suggesting the inclusion of this section

8

https://www.eleconomista.com.mx/empresas/Sindicato-del-IMSS-tira-subrogacion-de-servicios-a-diabeticos-20150713-0037.html


main characteristic is long lines.”16 The Director of Administration of IMSS said that IMSS has
an insufficient number of beds and of medical personnel with one-third of the OECD average, and
that this generates waiting times of twice the national average.17 As a result, even though Mexico
has “free” public health service, patients often rely on out-of-pocket expenses to cover medical
services.18 Entry by private clinics or pharmacies has occurred not only in Diabetes care but also
to deal mostly with respiratory diseases (Rubli, 2023).

With critical underinvestment, the marginal benefit of extra care could exceed the marginal
cost, creating incentives for private clinics like CdA to enter and serve the underserved demand
at a profit, while simultaneously causing improvements in health for patients. Thus our findings
that (a) enrollment in the sugar clinics helps those with diabetes achieve better outcomes, (b) this is
because of greater use of the clinic, (c) results are stronger for patients attending more overcrowded
IMSS clinics.

Alternatively, relying on a different framework that does not appeal to supply constraints, Hart
et al. (1997) explain that the private sector may have an advantage in producing more welfare at
lower costs given that it faces higher-powered incentives.19 In their framework the private sector
is more effective than the public sector in producing a good or service when consumers can assess
quality and buy directly from the supplier. Our results are consistent with this framework because
diabetes and progress in its control are verifiable by a simple HbA1c blood test, and although there
is no explicit contract around HbA1c, clients check progress often and can leave CdA if there is
little progress and communicate to other potential clients their experience with CdA. Even if quality
is unobservable, in Hart et al. (1997) the private sector still dominates when opportunities for cost
reduction are small (as is the case with a standard and cheap technology like diabetes control)
and the government employees have weak incentives (as is likely the case in IMSS).20 We don’t
distinguish between the supply constraints and incomplete contracts frameworks, but it is likely
that both forces are at play.

16https://tinyurl.com/56y7j5mx. This is not a problem in Mexico alone. In a review of several papers on
waiting times to access health care across countries McIntyre and Chow (2020) write that “existing data suggest waiting
time presents a significant barrier to health care access for a range of health services”. OECD (2020) writes that “Long
waiting times for health services have been an important policy issue in most OECD countries for many years as they
generate dissatisfaction for patients because the expected benefits of diagnoses and treatments are postponed, and the
pain and discomfort remain while people wait.”

17https://tinyurl.com/mskxf5fk.
18Out-of-pocket expenditure as a percentage of current health expenditure is 42% in Mexico while it is only 12% for

high-income countries (see https://tinyurl.com/mvundpf2).
19Knutsson and Tyrefors (2022) find some support for this theory. They find that for hard-to-verify health states,

private ambulances in Sweeden tend to have less quality in the diagnosis of patients, arising from lower-quality staffing,
presumably in order to cut costs.

20In their model residual control rights of profits from cost reductions reside on the entrepreneur but not on the
bureaucrat, giving the former greater incentives to cut cost, but this results in lower quality, a cost to the consumer
which is not internalized completely by the entrepreneur.
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3 The Mexico Diabetes Experiment

3.1 Clinicas de Azucar

One of the private providers of disease care management is Clinicas del Azucar (“Sugar Clin-
ics”). This chain of clinics was founded in the state of Monterrey by U.S.-educated health care
entrepreneur Javier Lozano. The first clinic was established in 2011, and the chain has grown to 24
clinics in 5 states.

The Sugar Clinics are a chain of specialized diabetes clinics that provide affordable and com-
prehensive care. Each patient pays fixed-cost membership fees allowing him/her to have unlimited
access to diagnostics, labs and consultations for one year. One of the main selling points of the
clinics is that a patient can receive a full diabetes checkup with nutritionist assessments, and rec-
ommendations for diet, exercise and medication in under 90 minutes, avoiding several visits and
long wait-times in the public sector. The government does not subsidize, hire, or have any relation-
ship with CdA, it is 100% private. Appendix A gives more detail on the Sugar Clinics.

The sugar clinics do not appear to offer a revolutionary type of care nor add many benefits to
what is already available for free in the public sector. The main advantage is that a patient can
go to any of the branches whenever it suits them to get the care they need without having to wait.
This one-stop feature of CdA saves cost and hassle, which is particularly important for diabetics
given their physical limitations and the centrality of timely treatment. While public sector hospitals
usually have several months of waiting time to get an appointment, in CdA the service is walk-
in and immediate. Table OA-1 compares the services provided by the largest public healthcare
provider IMSS and CdA and examines how much it would cost IMSS to provide the same services
that CdA offers, according to their reported per unit cost. We can see that both suppliers offer
similar services and that IMSS would spend at least 20% more to provide the same services.

The approach used by CdA parallels a disease management program generally applied interna-
tionally for chronic-obstructive pulmonary disease, certain types of cancer, and diabetes; a similar
approach is used by Joslin Diabetes Center in Boston and Apollo Sugar Clinics in India.21 We
therefore view our project as evaluating more generally the provision of privatized diabetes care.
Although we cannot say with certainty whether the results from CdA extrapolate to other private
providers, our findings on mechanisms in Section 4 suggest that the effects may be quite general.

Non-causal estimates of the impact of CdA are very promising. Before/after estimates from

21IQEHC (2007).
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CdA indicate that enrollees see their HbA1c levels fall by 2 points relative to baseline, and such an
effect appears to be lasting. Based on these promising findings, we partnered with CdA to design
an experimental intervention to assess the causal impact of their program, with funding from Eli
Lilly and Company. We preregistered in the AEA registry.22

3.2 Experimental protocol

The past literature suggests three natural ways to set up such an experimental intervention. The
first, which we call “overall randomization”, involves finding a representative sample of Mexico’s
diabetics and incentivizing a random sub-sample of them to get CdA service. This would have been
extremely hard and expensive as it would have required us to test a large sample of individuals to
assess whether they are diabetic. A second approach to inducing differential use of CdA services
would be what we call “visitors randomization”, which would involve randomizing all those who
arrived at CdA for a free screening into a treatment arm that receives a subsidy to enroll in the
program. Properly designed, this would allow us to estimate the LATE among those who are
interested in CdA services, and who were convinced to enroll by our incentive. The disadvantage of
this approach, however, is that it is very underpowered when the private option has a high baseline
enrolment rate without the enrollment incentive. At CdA, for example, among those who make an
initial visit, 41% voluntarily pay for the program immediately with no discount. Moreover, another
26% show no interest in enrolling in the program at any discount.23 This 67% combined rate of
always and never-takers severely limits the power of the first stage; moreover, it also implies that we
would be giving an incentive to the 31% of patients that we know would use the program anyway.

We therefore introduce a third new approach we call deniers randomization. It consists of
screening out some always-takers and/or never-takers from the sample. Under some (weak) as-
sumptions which we discuss below, deniers randomization estimates the same LATE that would be
estimated with visitors randomization, but with a fraction of observations needed to achieve a given
statistical power. Figure OA-4 in the Appendix shows that the extra power gained by deniers ran-
domization allowed us to operate at a budget that was one-tenth of what would have been required
by visitors randomization.

22https://www.socialscienceregistry.org/trials/3589. Table OA-23 reports other pre-specified results.
Neither Lilly nor CdA had any say on the hypothesis, methods, or testing. Moreover, our findings are not in the
commercial interest of Lilly since we find that treated patients need less insulin.

23Since CdA uses free-screenings as a selling mechanism, some people take advantage and seem to come only for
the free checkup with no interest of buying or even listening to prices and offers. This behavior is not uncommon and
CdA is aware that it happens.
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3.2.1 Steps

Our experiment proceeds in several steps, as illustrated in Figure 1. When patients enter CdA clin-
ics, they fill out the baseline survey while waiting for the free checkup process to begin. After they
undergo a checkup, individuals meet with a physician who discusses their diagnosis and suggests a
potential care package at CdA. We remove from our sample people who were not diagnosed with
diabetes. Then, individuals meet with a sales force associate who offers the CdA service at the
standard full price. Some of them did enroll at full price and some refused to enroll. We call those
that enroll at full price the always-takers; they do not form part of our experimental sample.

After signaling no clear interest in buying at full price, the sales associate asked the client if
she was willing to wait 10 seconds to search in the system for discounts. Some clients said they
were not interested at all in any discount, we call these never-takers and remove them from the
experiment as well.24 Those that said they could wait were consulted for treatment status in the
computer by the salesforce. We observe in the data whether a person was consulted or not and
define our experimental sample based on that variable, since always-takers had already bought and
did not need to be consulted and never-takers were not interested in any offers. If the individual
showed up as being in the treatment group —which happened 50% of the time— the sales associate
would then offer her a 60% discount.25

We were particularly concerned that the sales force might not wait until after the enrollee de-
clined the full-price membership to offer them the discount lottery, thereby including most always-
takers and reducing the power of our deniers randomization. We pursued three strategies to address
this concern. First, we offered higher bonuses to the sales force for full price than for discounted
sales. Second, we carefully instructed the agents on the importance of first ensuring a lack of in-
terest in the full-price membership before offering the discount. Third, we had bi-weekly meetings
with the entire sales force where we reinforced this and presented hypothetical cases where they
actively participated. Treatment status was blind to the nurses and doctors operating the clinics,
and to the CdA team, making it difficult to differentiate the treatment itself as a function of the
experimental arm.26 Spillovers are unlikely. On average we had only 3 clients per branch per day
making it unlikely that heard offers we made to other clients. CdA personnel told us that they did

24CdA offers a free checkup as a marketing device. It is well known to CdA management that many of the people
who go do not intend to buy in the first place, and only go for the checkup, that is why they are unwilling to listen to any
kind of discount. Removing always-takers and never-takers saves on sample size and increases our statistical power.
Table OA-18 compares always-takers, never-takers and our experimental sample. Our sample has patients with slightly
lower income and lower education than the other two groups, 0.6 points higher HbA1C levels than the never-takers but
0.6 points lower than always-takers. They are similar in public health coverage, age, and trust in CdA.

25We chose the 60% discount based on a pilot run with CdA which showed that such a discount yielded a 48% take
up rate.

26As one referee pointed out, the fact that LATE is similar to OLS is also consistent with this.

12



not get abnormal requests for discounts and in the data we don’t see any trend of more denials at
full price.

The benefits of deniers randomization are clear, but what assumptions are needed for the LATE
estimated by deniers randomization to be the same as that estimated by visitors randomization?
Angrist et al. (1996) show that under the assumptions of stable unit treatment value, the exclusion
restriction, relevance, and monotonicity, a randomized encouragement design identifies the aver-
age treatment effect for compliers (LATE). Because LATE uses only compliers for identification,
excluding always-takers and never-takers from the sample would not change the LATE estimate. In
Appendix B we show that the LATE estimated from the deniers randomization approach is equiv-
alent to the LATE estimated from visitors randomization under three additional assumptions: (i)
No exclusion of would-be compliers. That is, we screen out only sets of always-takers and/or
never-takers from the sample; (ii) No direct causal effect of screening on enrollment, (iii) No direct
causal effect of screening procedure on the outcome of interest. Appendix B discusses why these
assumptions are likely satisfied in our experiment.

We believe deniers randomization could be applied in private clinics serving patients with
chronic diseases such as hypertension, Asthma, AIDS, Coronary Artery Disease, and Chronic
Kidney Disease, among others.These chronic diseases are sufficiently well understood that there
are standardized guidelines and medication to follow. The procedure requires having a seamless
and quick screening procedure to enroll clients, as well as making subsidized offers to those that
deny service at a higher price. There are several private clinics and hospitals in the developing
world where it could potentially be implemented (e.g. Narayaha Health in India, Bumrunghrad in
Thailand, etc).

3.3 Sample

We recruited individuals over the period from June 2019 to February 2020, Figure 2 summarizes our
recruitment. We approached 7,882 individuals who showed up at CdA offices for a free checkup.
All of these individuals were asked to fill out a baseline survey while waiting to receive the checkup.
The survey contained basic demographic questions, questions on the use of health systems, on
personal health, habits, trust in service providers, among others. 94% of both the treatment and
control arms completed at least part of the baseline survey.27 Moreover, we can see that among
patients who filled out the survey, the sales force screened out 67% of the individuals: the 41%

27Overall, we have 87% of surveys with complete demographic information which we use on our main specifications,
and our results do not change when restricting the sample to full surveys. We will refer to baseline and follow up survey
data collected by us in the experiment as Bronsoler et al. (2021).
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who were always-takers of the initial offer, and the 26% who were never-takers, uninterested in our
discount offer. Therefore, 33% were consulted for treatment/control status in the second step.

The last row of Figure 2 shows that the balance of our sample along a number of dimensions
is excellent and that the rate of patients screened-out is similar across both treatment and control.28

We ended up with 1226 individuals in the treatment arm, and 1184 individuals in the control arm.
They are very well balanced in terms of baseline HbA1c, weight and age. Importantly, there is a
significant difference in the odds of using the services provided by CdA. Among the controls, 21%
eventually enrolled in CdA, probably because of additional efforts made by CdA’s marketing.29

Use was 28 points higher, among the treatment group.

After an eight-month enrollment period that ended on February 2020, we conducted a follow-
up starting in June 2020 with professional surveyors and nurses visiting each patient’s home to
implement the questionnaire and take a blood-sample that allowed us to measure HbA1c, the key
diabetes control metric. Our survey team was composed of part of the personnel who do Mexico’s
main health survey (ENSANUT), they are highly trained and complied with stringent health proto-
cols. Our follow up was delayed by a month due to COVID, after which we were able to undertake
the in-home survey done with proper COVID precautions.

We did face sizeable attrition, much of which is due to incorrect addresses (close to 30 percent of
the sample) and individuals who moved (12 percent of the sample). These should not be impacted
by treatment, as addresses were obtained before treatment assignment. Removing these individuals,
we have a response rate of 75%, which reflects the enormous effort our survey team put into visiting
each patient in their home to get survey results and blood samples. Nevertheless, given that this is
still far from 100%, we engage in a battery of tests to ensure that differential attrition is not driving
our results, which we summarize here; Appendix C has more details on the tests.

To begin with, Table 1 regresses a dummy for follow-up data collection on our treatment indi-
cator, we find no evidence of differential attrition between treatment and control groups. Table 2
then shows also that there are no differences on a large battery of baseline characteristics between
treatment and control, which is also comforting. The difference in HbA1c is an insignificant 0.15
points, which is only 1.6% of the mean and roughly one-eighth of our estimated treatment effect;
the difference in the share out of control is an insignificant 0.02, which is below 10% of the con-
trol mean and roughly one-tenth of our estimated treatment effect. The sample is also very well

2840.3% and 41.5% were always takers for the treatment group and control group respectively.
29Following typical CdA practice, people who did not purchase would be called several times during the next two

weeks to encourage enrollment. This follow up is orthogonal to treatment status, as treatment status was blind to the
marketing department. These subsequent contacts would also offer additional small (10-20%) discounts over the full
price.
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balanced on demographics and type of insurance coverage.

In the Appendix, Table OA-4 shows that treatment by itself and interacted with covariates can-
not predict attrition as we cannot reject the null that all their coefficients are zero (p-values > 0.50).
We also show that our results are robust to the inverse probability weighting strategy suggested by
Molina-Millan and Macours (2021). Lee bounds for the ITT and IV estimates are wide exclude
zero, so that we can reject no effect of our intervention. We also implement the method of Be-
haghel et al. (2015), which allows for non-parameteric identification of average treatment effects
even with differential unobservable attrition. It yields very similar results. Finally, matching with
outside administrative data on work and on voting (where we can find those that did not respond
the follow up survey) shows no significant differences between treatment and control groups. This
set of tests leaves us confident that attrition is not biasing our findings.

More broadly, Table 2 also shows that our treatment and control samples are fairly unhealthy.
Among controls, the mean level of HbA1c is 9.35, well above the control level of 7, and 76% of our
sample is out of control. Mean BMI is 31, which is outside the recommended range of [18.5-25]
and means that the average person who shows up to CdA is obese. The mean age of the control
group is 52.4 years, and 32% are male; the lower male share may reflect the willingness of men
to buy at full price, while wives may want to consult with spouses as well as the fact that women
are more keen to answer our follow-up. Roughly 75% have access to public health systems. The
self-reported level of trust in CdA is higher than that of alternative providers.30

To assess external validity, we can compare our sample to the full sample of diabetics surveyed
in the Mexican health and nutrition survey (ENSANUT) on Table OA-17. We find that our sample
has a higher HbA1c level and is more likely to be getting treated for their diabetes, but is less likely
to have hypertension and has a similar overall level of complications.

4 The Causal Impacts of CdA

4.1 Effect on Blood Sugar

We implement our evaluation of the experiment through a straightforward regression framework.
We initially estimate OLS models of the effect of HbA1c of the form:

30The sample that did answer our follow-up is composed of more women, a bit poorer and less educated individuals
in general, but both samples appear to have the same health on average and the same access to public institutions.
Importantly, there is no indication of differential attrition across any dimension. This comparison is shown in Table
OA-4 in Appendix F.
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Yi jt = β0 +β1Usei +Γ j +ψt +χXi + εi jt (1)

where Yi jt is HbA1c values for individual i who enrolled in clinic j on month t, Ui is an indicator
for using CdA services (an endogenous variable), Γ j and ψt capture clinic and month of enrollment
fixed effects and χi includes controls for baseline HbA1c, BMI, gender, age, schooling, and income.
These controls are missing for about 100 patients, lowering our regression sample size to 939;
results are almost identical if we exclude the 5 variables and use the somewhat larger sample.
Standard errors are robust. To estimate casual effects, we use the standard two stage least squares
approach of instrumenting CdA usage by being in the treatment group to estimate the LATE.

Our main results are shown in Table 3. Column 1 shows the OLS estimate of using the Cda
services on blood sugar, which indicates that CdA lowers blood sugar by -0.98 points, off a base of
8.54 points. This is much lower than the 2-point estimate what CdA told us they were finding using
before/after comparison. An important part of the difference is improvement among those who do
not use CdA but may go elsewhere for care —in fact, we see that our control population improves
0.9 points relative to baseline. Another part of the difference could arise through selection of those
who stay in the program, and therefore continue to be measured by CdA’s internal metrics, and
those who leave (these later ones are also included in our evaluation since we go to their homes,
but not in the internal CdA analysis).

Our results do not incorporate the value of the initial evaluation done by CdA. Our estimate
compares treatments and controls conditional on the initial evaluation. But if the initial evaluation
itself has value in terms of helping potential enrollees understand how to manage their diabetes, it
could lead to some decline relative to their level of blood sugar at entry to the clinic.31 As a result,
our experimental effect is likely a lower bound on the total impact of interacting with CdA.

The rest of the table shows the coefficients on the control variables. By far the most important
control variable is baseline HBA1c, with each point in baseline HbA1c associated with a 0.5 per-
centage point level of HbA1c at follow up. The other significant relationship is with income, where
being in the second lowest income group is associated with HbA1c that is 0.57 points higher. In-
terestingly, we find little impact of BMI conditional on baseline blood sugar. The other coefficients
are also insignificant.

Column 2 shows the corresponding IV estimates, where we instrument use of CdA with the
treatment indicator. We find an effect that is comparable, but about 10% bigger than the naive

31Note that this is not a particular limitation of our deniers randomization approach —any approach which conditions
on individuals arriving at CdA and being evaluated would suffer from this problem.
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OLS, at -1.1 points. Another way to illustrate the effects of the intervention is to look at the
share of individuals who have their blood sugar under control, defined as a level of HbA1c below
7. Columns 3 and 4 present these results. For this outcome, our IV estimate shows that 22% of
individuals are brought under control by the intervention, which is more than two thirds of the
baseline rate of control in our sample.32

These are very large effects. For example, a set of recent meta-analysis shows that, on average
psychological interventions reduce HbA1c by 0.32, physical activity interventions by 0.67-0.89,
self-monitoring of blood-sugar by 0.39, dietary approaches between 0.12 and 0.47 and disease
management programs similar to the one we are working with show reductions in HbA1c between
0.38 and 0.45 points, less than half of what we find. This effect is also due to something more than
increased adherence as the papers estimating the effect of adherence on outcomes report an effect
that is about 40% of the one we find.33 A widely cited study notes that a reduction of the magnitude
we find in Table 3 is sufficient to reduce complications by 35% and reduce mortality by 4% (King
et al., 2001; Arnold and Wang, 2014). Moreover, increasing the fraction of patients with HbA1c
under control by 69% makes an enormous difference for life expectancy; each year a patient spends
with diabetes out of control is estimated to reduce life expectancy by 100 days (Heald et al., 2020).

4.2 Mechanisms

Our survey results allow us to explore a variety of mechanisms through which CdA may have had
its effects. The results of this analysis are shown in Table 4, using the IV version of equation 1. All
dependent variables come from the responses to the follow up survey; the number of observations
varies.34

We find that CdA enrollment leads to a very large increase in medical care. Total physician
visits increase by 2.6, which is 40% of the control mean.35 Column 2 shows the number of visits

32As explained above, the treatment condition was blind to the clinic, making differential service for treatment and
control extremely unlikely. The concordance between OLS and LATE helps with this concern as well (we thank a
referee for pointing this out).

33Ismail et al. (2004), Umpierre et al. (2011) Ajala et al. (2013), Pimouguet et al. (2011b) Krapek et al. (2004) Krass
et al. (2015)

34The appendix contains two strategies to deal with multiple testing. The first creates a standardized index by
families of outcomes as suggested Anderson (2008) and used by Banerjee et al. (2015); Kling et al. (2007), Table
OA-20 shows these results. In the second, we use the False Discovery Rate for multiple testing adjustments (Anderson,
2008). Table OA-21 shows the results. Multiple testing corrections do not change our claims.

35Notably, this increase happens across the intensive and not the extensive margin; only 17% of patients in the
control group report getting no care while 12.5% of patients in the treatment group report the same. It is also not due to
the treatment individuals being told that they are diabetics –80% already knew this, and the control group also received
the diagnostic.
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that involve specific checkups on potential complications from diabetes, and we find that these
almost double relative to baseline. The number of visits to diabetes specialists rises by almost
50%. Clearly, an important mechanism for our HbA1c results is that patients are getting a higher
quantity of care. We hypothesize that part of the reason is that CdA has less hassle cost and waiting
time, both to get an appointment and while at the clinic. First, CdA does not require a previous
appointment whereas for our sample the average waiting time for IMSS is 28 days. Second, once at
the clinic, the wait time while at CdA is 24 minutes for our sample, and 49 minutes per appointment
at IMSS. Moreover, only one visit to CdA is needed to see a doctor, a psychologist and a nutritionist,
while separate appointments for each are needed at IMSS. Below, we show that the effect of CdA
is larger where the public sector clinics are more crowded, suggesting that wait times play an
important role in this context.

Since CdA does not bear the cost of downstream hospital care, and the clinics receive a lump
sum payment, one might be concerned that there is an incentive to skimp on quality of care – yet we
find large improvements in health. Ex-post, there are two possible reasons why supplemental care
does have such positive impacts. First, with low marginal costs of additional visits, and quantity-
sensitive patient demand, there is a strong incentive for these clinics to not constrain visits. In
that case CdA may have only weak incentives to engage in quantity rationing. At the same time,
the marginal costs of additional visits are low –particularly relative to the high health benefits that
we document.36 If patient demand for health services is sensitive to unlimited access to doctors
(one reason CdA attributes to their success), there are dynamic incentives to provide a high-quality
product – at least in terms of patient experience and engagement, which we argue is the main driver
of health gains from this model.

Second, it is possible that consumers (and not CdA) drive the utilization decision, and a one-
time payment (per month or per year) allows patients to visit the more convenient CdA clinics, sub-
stantially increasing use. Once again, given that (as we show later) our results imply that quantity
of care, not quality of care, is the centerpiece of health improvement, reducing marginal barriers to
additional care (both in time and money terms) may be a cost-effective way to improve health. This
does not imply that alternative contracting arrangements cannot be better, but it does suggest that
the capitation payment is enough to drive health improvements in our context. Finally, our context
may be an inefficient situation where public healthcare supply is outstripped by demand. In such a
context, even a potentially sub-optimal contract like capitation may deliver health improvements.

36The salary of a doctor employed in CdA is about $20,000 pesos per month ($1000 USD), and of a nurse is $9000
pesos per month approximately ($450 USD), the cost of a blood test is less than $100 pesos, and a typical doctor a
nurse serves around 20 patients per day. Thus, per visit, just on variable costs, it costs about less than $70 pesos, and
with the HbA1c test it may cost say $170 pesos to serve a patient. Medication (including insulin) is sold separately.
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We also find evidence for the key mechanism of drug compliance. In the follow up survey we
ask individuals if they are likely to stop medication if they “feel good”. The right answer to this
question is clearly no: diabetes cannot be cured, and ongoing medication remains very inexpensive
compared to the underlying health risks. Yet 25% of enrollees in the control group answer yes,
indicating inappropriate use of medication. We find that the estimated effect of CdA is a reduction
of this response by 22%.

Corresponding to this finding, we find a dramatic shift in how individuals intervene to manage
their blood sugar. We see a significant rise in the use of cost effective (typically generic) blood
sugar-reducing medication, with use rising by 25% from a baseline of 73%. Correspondingly, we
see a 15% decline in the use of insulin, or 100% of baseline. This is an important finding for the
efficiency of diabetes management, since insulin is more costly than sugar-reducing medication
and is used at later stages of disease progression.37

As noted earlier, CdA provides a full suite of interventions, including nutritional and exercise
advice. Behaviors such as eating and exercise are notoriously difficult to influence (Jager, 2003).
Yet we find suggestive evidence that, in the short term at least, CdA influenced these behaviors
positively. Our follow up survey includes a dichotomous variable for whether individuals report
dieting or engaging in exercise. We find that the odds of both exercise and diet rise by 14%, and
that there is a marginally significant increase in the odds of either diet or exercise by 26%, from a
mean of 73%. We also find insignificant declines in the number of sodas and cigarettes consumed
per week.

In the Appendix we explore a wide variety of dimensions along which we might find heteroge-
neous impacts. While our estimates are somewhat imprecise, we find no significant heterogeneity
across age, sex, BMI, schooling or income38. We do find that there is significant heterogeneity by
baseline level of HbA1c. Sicker individuals at baseline improve more than their healthier counter-
parts.

To be clear, our result is for a particular private provider, and may not generalize to the entire
private sector. It is possible that patients are selecting CdA because it is the best private provider,
and as a result any positive outcomes reflect selection and don’t represent the average treatment
effect in the entire private sector. While we cannot completely rule out this selection explanation,
two pieces of evidence point to the effects we find being general. The first is that our findings

37According to IMSS guidelines, a patient that is under control or close to it should take Metformin (HbA1c<8%),
Glibenclamida if the HbA1c between 8-8.5% and insulin if HbA1c is above 8.5%. Based on IMSS costs, a month of
Metformin or Glbenclamidia are similar at around 1USD per month, but a month of insulin treatment costs $25 USD.

38The lack of results on income heterogeneity (and the fact that the subsidy is a small percentage of their income)
suggests that our treatment does not just operate through an income effect.
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appear driven by improved access to care, not a superior technology for treating patients once in
care. Second, a main mechanism for the improvement in outcomes is drug maintenance. Both of
these points should be readily addressable for other firms in the private sector.

For a longer exploration of external validity and the comparison of our sample with other pop-
ulations see the online Appendix.

5 Fiscal Externalities on the Public Sector

In many public systems such as Mexico’s, privatized care is provided at lower levels of care, but the
costs of higher levels of care are primarily borne by the public sector. In our sample, for example,
74% of individuals who utilized a hospital report a public option as their main health provider.
As a result, improved primary care through private diabetes clinics may impart a significant fiscal
externality on the public sector.

Indeed, the hospital costs of diabetes to the Mexican public insurance system are enormous.
Total costs amount to 2.25% of GDP, with 1.1% being direct medical costs (the remainder being
indirect costs such as lost wages and value of years of life lost), and 87% of the direct costs are
due to complications. These costs primary arise from a series of complications associated with
diabetes such as diabetic retinopathy, diabetic foot and diabetes kidney disease.39 Bringing blood
sugar levels under control significantly reduces the risk of such complications —leading to reduced
hospital costs (Barraza-Lloréns et al., 2015). The fact that Mexico has twice the OECD average
diabetic hospitalization rate highlights that there is much to gain from improving early-stage care.

We investigate this in two ways. First, we directly estimate the effect of CdA on self-reported
diabetic complications. This is challenging since we only have a short follow up time for our CdA
enrollees, so that we will meaningfully understate the long-term impacts on complications. Second,
we use a simulation model based on our estimated reduction in blood sugar, combined with the best
estimates of the marginal impacts of reduced blood sugar on future complications.

Column 1 of Table 5 shows our estimated treatment effects for complications, which are de-

39Diabetic retinopathy: is a diabetes complication that affects eyes. It’s caused by damage to the blood vessels of
the light-sensitive tissue at the back of the eye (retina). At first, diabetic retinopathy may cause no symptoms or only
mild vision problems. Eventually, it can cause blindness. Diabetic foot: Diabetes can damage your nerves or blood
vessels. Nerve damage from diabetes can cause you to lose feeling in your feet. You may not feel a cut, a blister or a
sore. Foot injuries such as these can cause ulcers and infections. Serious cases may even lead to amputation. Kidney
disease: Diabetes can damage the blood vessels in your kidneys. When the blood vessels are damaged, they do not
work as well. When your kidneys are damaged, they can’t filter blood like they should, which can cause wastes to build
up in your body.
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fined as the sum of the early symptoms a person might experience: worsening sight, hands and feet
tingling. Despite the short follow-up, we find a significant reduction in complications, with enroll-
ment associated with a decline of complications of -0.25 off a base of 1.4. To put this result in
context, we compute the estimated decline in complications that we would expect over time based
on our blood sugar reductions. According to the widely cited UKPDS study, a one point reduction
in HbA1c could lower the likelihood of complications by 35% –significantly higher than the 18%
we find experimentally, which is unsurprising given our short term follow-up.

We next turn to estimating the fiscal externality. we summarize our calculations here and pro-
vide details in the Appendix F. Because the effects of CdA, and therefore the downstream savings,
differ by baseline level of HbA1c, we divide our sample by starting HbA1c. For each category,
we calculate the conditional local average treatment effect (CLATE) in terms of HbA1c for each
of these bins using Athey et al. (2019)’s methodology. To go from HbA1c effects to health com-
plications and hospitalizations, we use the complications incidence tables by level of HbA1c from
the UKPDS 35 study (King et al., 2001). Finally, to estimate the peso savings to the system from
reduced hospitalizations we use the complication-specific hospital cost data from Barraza-Lloréns
et al. (2015) for 2013 in Mexico, updated for inflation.

As illustrated in Appendix Figure OA-8, we find significant medical savings from CdA, partic-
ularly for those with the highest blood sugar levels. Savings typically rise with HbA1c levels both
because (a) the rate of complications is higher for those with higher blood sugar and (b) our CLATE
estimates show larger effects of our intervention for those with higher blood sugar at baseline. We
find that at high levels of blood sugar, the downstream savings from CdA are larger than the $7000
peso subscription price for the program; overall, we estimate that reduced hospital expenditures
amount to 55% of the cost of CdA.

Of course, these calculations are not precise. On the one hand, we assume that the marginal
reductions in blood sugar from our intervention have the same impact as the average reduction in
blood sugar used by UKPDS 35. On the other hand, we only consider the direct fiscal externality
from hospitalizations averted and do not consider the savings from care substitution (with the CdA
visits displacing public visits). To address the latter, we directly measure care substitution in the
last two columns of Table 5. The second column measures visits to a public insurance provider.
This falls by 0.11 visits, or about one fifth of the control group mean at baseline, but the estimate
is insignificant. One problem with this measure, however, is that COVID-19 may have had the
impact of reducing all medical care use, for both treatments and controls, mitigating any estimated
displacement effect. The next column uses a measure which may be more reliable, whether the
respondent considers the public health system to be their main health care provider. While this
variable has essentially the same mean, our estimated effect is nearly twice as large, and amounts
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to 40% of baseline mean.

Adding the savings from reduced IMSS visits to our offset of hospital spending, we find that
medical savings offset between 65% and 105% of the costs of CdA (depending on which measure
of reduced visits we use). In either case, the net cost of this incremental care through CdA is much
less than the gross costs.

So far this calculus does not consider the value of improved care. In Table 3, we showed that
patients enrolled in CdA are 22% more likely to be in control than those who do not enroll. The
medical literature estimates that every year that a diabetic patient spends out of control reduces
life expectancy by 100 days (Heald et al., 2020). Typical estimates of the value of a life-year
in international contexts is in the $50,000-$100,000 USD range, which would suggest that this
intervention is worth $3000-$6000 USD per person, many multiples of gross or net program costs,
which are around $350 USD a year.40

While estimating the value of life in this particular population is beyond our scope, it is worth
noting that even this estimate excludes the valuation of the large reduction in morbidity —which
does not only save the public sector costs but improves quality of life. This exercise does not take
into consideration positive health externalities to family members which have been recently found
in the literature (Fadlon and Nielsen, 2019; Chen et al., 2022).

6 Why Does the Private Sector Improve Outcomes?

The striking finding that enrolling in CdA dramatically improves health outcomes for diabetics
that already have access to free public care raises the key question of why the private sector is
doing a better job than the public sector addressing the medical needs of diabetics. One potential
explanation is that our finding is driven by heterogeneity in the type of public insurance. While
there is technically universal public coverage in Mexico, the care delivered by IMSS (the formal
sector social insurance program) is typically perceived to be much higher quality than that delivered
by the residual public welfare program, Seguro Popular. As a result, if our findings are driven by
those individuals in our sample who are not formally employed and have to rely on Seguro Popular,
this may reflect the lower quality of care in that public program. However, we find no evidence that
the impact of CdA is driven by informal workers —if anything, the opposite appears to be true.41

40Lee et al. (2009) argues that the value per year of quality life is $129,00 but $50,000-$100,00 has been de facto
international standard. For the calculation we multiply the effect on likelihood of control, times 100/365 days, times
$50,000-$100,000.

41A regression of HbA1c on treatment interacted with having informal insurance shows a positive but insignificant
interaction —suggesting that our results are not driven by larger impacts among those informally insured (see last
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Even if the higher quality public programs were not performing as well as private care, the dif-
ference must be explained by either quality or quantity differences between the two platforms. On
the one hand, it could be the case that CdA is providing a higher quality of service per interaction.
On the other hand, perhaps CdA is doing more to attract diabetics to interact with care, improving
outcomes through increased quantity of medical interactions.

To separate these hypotheses, we extend our analysis by incorporating data from the IMSS pro-
gram, the largest formal sector health care system in Mexico, between 2010 and 2015. We worked
with IMSS to collect administrative data for every primary care visit (IMSS, 2020). This is a novel
data set that has not been previously exploited for economics research. The data combines several
large administrative datasets. The first is annual testing data; all IMSS enrollees are supposed to
have a checkup that includes blood sugar once per year as part of the PrevenIMSS program and
we have administrative data for all checkups recorded in that period (IMSS, 2013).42 Second, we
have administrative data from every primary care visit, which includes ICD-10 diagnosis codes.
Third, we have exact location data for families’ homes. Fourth, we have an infrastructure dataset
that includes geocoded locations for the primary care clinics providing care through IMSS. In order
to estimate the marginal return to care, we create a sample of all patients who have been treated for
diabetes at IMSS and who had at least one PrevenIMSS checkup, leaving us with a sizeable sample
of 440,000 diabetics. Moreover, 160 thousand have a second PrevenIMSS appointment one year
later, which allows us to track their blood sugar dynamics.

We find a variety of evidence that there is a significant role for a higher quantity of care with
the private sector option. Table 4 showed directly that the treatment group has more visits to
doctors. Table OA-22 finds a much higher level of trust in CdA than their alternative care provider,
suggesting a higher willingness to engage with the provider. Moreover, we find that randomized
enrollment in CdA strengthens trust in the program.43

Use of private sector clinics may be more frequent due to greater convenience of this source
of care. Our follow up survey asked treatments and controls about their waiting time for care.
Column 3 of Table OA-22 shows our IV estimates for waiting time, and the impacts are striking:

column Table OA-19).
42See also https://tinyurl.com/yutc5xjv and https://tinyurl.com/54r7d9ew. Not all patients may go

however. Even though this policy may be costly our results suggest that visits could be a good investment.
43In Table OA-22 we explore whether the CdA trust advantage grows as a result of treatment. The first column

regresses the difference in the self-reported trust between CdA versus the alternative at follow up against our instru-
mented "Using CdA" indicator, controlling for the baseline difference. The second column carries out the same exercise
for a different variable, which measures whether enrollees trust the diagnoses that comes from CdA as opposed to their
current health provider. Both variables have a mean difference above 2 points on a ten point scale, and IV regressions
of this gap in beliefs on being a CdA user shows that the gap increases significantly with use of CdA. These results
highlight that patients are more engaged with the service once they use it —which may lead them to get care more
often.
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a reduction of 30 minutes in waiting time, or more than half of the baseline mean. Note also that
this is an estimate per visit; the total time difference will be even larger in the public sector since
while CdA offers a single visit one-stop-shop model of care, the public sector usually requires the
patient to visit several times: to get tested, to speak with a nutritionist, to get medicines, etc. As
we mentioned above in Mexico’s public healthcare patients have to wait many weeks or months
for each of appointment. This waiting is compounded by having multiple visits in public care
compared to CdA.44

To further explore whether making care more accessible is a key mechanism driving our results,
we focus on the subsample of our treatment and control groups that is enrolled in IMSS, and we
consider the heterogeneity of our treatment effect by the level of IMSS clinic “saturation”, a direct
measure of how hard it is to access care at IMSS. If indeed more access to care is driving our
findings, we would expect our effect to be bigger among the IMSS users who have to utilize a
more saturated clinic.45 We define our saturation measure as follows. According to IMSS the
highest capacity per medical office is 4 patient visits per hour and that at 85% of this quantity the
medical office is saturated but still functional. We thus classified a medical office as saturated if it
is operating above that rate.46 It is important to note that IMSS patients cannot choose which clinic
to go to, these are assigned bureaucratically by IMSS based on the shortest distance from the home
address, so patient demand plays no role in the definition of saturation.

Using data on visits from 2015 for 31 clinics in Monterrey and nearby regions, we match each
patient to the closest IMSS clinic to their home and exploit administrative data to define clinic
saturation. We begin by dividing the number of patients served at the clinic by the number of
medical offices in that clinic. We take as a benchmark the 15 minutes per visit recommended by
IMSS guidelines. We then label a clinic as “saturated” if it receives on average more than 85% of
the maximum 4 visits per hour they can handle at maximum capacity per year. We then rerun our
outcomes regressions, interacting our treatment dummy with a dummy for the closest clinic being
saturated; we redo the exercise for non-IMSS users as a placebo, matching non-IMSS users to the
nearest IMSS clinic.

44OECD (2020) and https://www.oecd.org/els/health-systems/waiting-times.htm shows not only that
Mexico is one of the worst countries in terms of waiting times, but also that patients themselves often declare that long
wait times are the main reason for having unmet care needs. See also (INSP, 2011).

45This comparison assumes that the more saturated clinics do not themselves deliver very different quality of care
that less saturated clinics. If the care delivered at more saturated clinics is lower than at less saturated clinics, then
part of the response we see here may be through differences in quality and not quantity. Of course, if saturation arises
because there is more use of the highest quality clinics, the bias would go in the opposite direction to the effect we find.

46We obtain the same result in terms of sign using a linear definition for saturation instead of the threshold model,
but is noisier and not statistically significant at conventional levels. A threshold model may be a better approximation
to accelerating decreases in care quality the more saturated the clinic is.
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In the first column of Table 6, we show that our treatment effect is larger for IMSS users when
the clinics are more saturated, consistent with the notion that it is those who face the largest barriers
to IMSS care who benefit most from CdA. Moreover, in the second column we show that such a
relationship does not exist for the patients who are not enrolled at IMSS; in fact the point estimate
goes in the opposite direction. We see this evidence as supporting the hypothesis that improvements
due to CdA arise through more care.

Finally, we attempt to quantitatively disentangle these two channels with a quasi-experimental
estimate of the marginal return to public care. We use our combined CdA and IMSS data to estimate
the marginal returns to additional IMSS care versus care from CdA. To assess the marginal returns
to IMSS, we use variation in the distance of individuals from their IMSS clinic. Individuals in
IMSS are assigned to a local clinic based on fixed geographic designations, and as a result, the
distance from homes to an IMSS clinics varies substantially. Figure OA-9 shows the distribution
of distances from individual homes to IMSS clinics.

We restrict our analysis sample further to patients with two measures of blood sugar from
PrevenIMSS, one year apart. We can use these measurements to assess whether more care during
the intervening year induces improved outcomes —instrumenting the amount of care received with
distance from an IMSS clinic.

In particular, we will estimate models of the following form:

Yi, j,t = β0 +β1Nt,i +β2Yt−1,i +Γ j +ψt +χXi + εt,i, j (2)

Where the dependent variable Yi, j,t is the level of blood sugar for individual i who got his
checkups at clinic j at time t, Nt,i is the number of visits to IMSS clinics in the 12 months after the
first blood sugar measurements, Γ j captures clinic fixed effects, ψt captures month fixed effects and
χi are demographic control variables (gender, age and age-squared). We instrument the number of
visits with the distance from residence to the assigned IMSS clinic.47

This quasi-experimental approach faces two key identification concerns. The first is that dis-
tance is correlated with underlying health. We address this by controlling for baseline blood sugar
at time t − 1, so that we are assessing the impact of visits on the improvement in blood sugar. Of
course, this does not solve the underlying identification problem if those who live near IMSS clinics
are on differential underlying health trajectories than are those who live far away. But the inclusion
of clinic fixed effects control for any neighborhood factors that might drive such trends.48

47Several other papers use distance as an instrument in the health care domain, e.g. Gupta et al. (2021).
48One may be concerned with reverse causality, i.e. saturation being a function of patients liking high-quality care.
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The second concern is that the measurement itself may be correlated with distance —e.g. those
who live farther away may be differentially likely to get their blood sugar measured. This is a
particular concern given that only 160,000 out of 440,000 patients have a second yearly checkup.
We address this directly by assessing whether the odds of blood sugar measurement is itself cor-
related with distance in Table 7. Appendix F.4 contains a battery of extra tests. It regresses all
the covariates we observe (sex, age, capillary glucose at baseline) with distance, and we find no
worrisome correlation. To control for observables at a very local level we added extensive con-
trols for locality-level characteristics from Mexico’s Population Census49. Results were virtually
unchanged. Finally, to control for unobserved time-invariant characteristics we included more than
one thousand municipality dummies and the results are robust.

The results of our analysis are shown in Table 7. The first column shows the first stage estimate
of the impact of distance on the number of IMSS visits. The coefficient is highly significant,
indicating that each 30 kilometers of distance results in 0.1 fewer visits. The second column tests
for selection in having a blood measurement. In fact, we see no evidence of a correlation between
likelihood of second checkup and distance. While some people may get less diabetes care because it
is too far, whenever they show up at the clinic, for any reason, they are asked to get a PREVENIMSS
screening if they have not done so in the last year. Since PREVENIMSS is an independent module
of primary care, there is no differential attrition.

We then turn to causal estimates of the impact of visits on blood sugar. Since PREVENIMSS
captures capillary blood sugar measurements rather than HbA1c, we utilize that metric instead
for our analysis. To compare to our earlier findings, our experimental results from Table 3 are
equivalent to a reduction from 226 to 197 in capillary blood sugar.50

We begin by estimating equation 2 for our CdA intervention. That is, we regress capillary blood
sugar levels —which we also measured in our baseline and follow-up surveys— on the number of
CdA visits, controlling for baseline capillary blood sugar. We instrument number of visits with our
treatment indicator, so that we are essentially measuring the total treatment effect as a function of
number of visits. In this specification we are assuming linear impacts of each additional CdA visit.
The third column of Table 6 shows that each CdA visit reduces capillary blood sugar by 8 points.

In this case, all else constant, we should expect better health performance among clients in saturated clinics, however
we find the opposite. Second, recall that patients cannot choose which clinic to go to. The clinic is assigned by IMSS
bureaucratically to the patient as a function of his/her address, assigning them to that with the shortest distance. So,
patient demand plays no role.

49There are close to 200,000 localities in Mexico, so controls are fine-grained.
50We utilize a conversion from Nathan et al. (2008) that estimates that each point reduced in HbA1c is equivalent to

a 28.7 reduction in capillary blood sugar. This conversion fares well when applied to our experimental sample since
we find a reduction of 29 units in capillary blood sugar and a 1.1 point reduction in HbA1c.
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The fourth column estimates equation 2, instrumenting by distance to an IMSS clinic, to esti-
mate the return on each marginal visit at IMSS. We find that each additional visit provides a benefit
of 5 points. While significant, this is less than two-thirds as large as the estimate for CdA (although
the differences between CdA and IMSS are not statistically significant). This suggests that part
of the reason for a larger effect for CdA is more effectiveness per visit (although the difference
is small); moreover, as noted earlier, we potentially understate the impact of CdA because this
treatment-control comparison excludes any impacts of the initial evaluation.

But this result does not account for potential selection on treatment effectiveness. In fact, those
who sign up for CdA have considerably higher blood sugar than the typical person in IMSS, while
the average baseline blood sugar in Cda is 225, at IMSS it is 135. And we showed earlier that the
effect of CdA is larger for those with higher blood sugar —the same may be true for IMSS. To
assess this, we re-estimate the regression for IMSS from column 4, but reweighting the sample by
baseline blood sugar to make them more comparable. The final column of Table 7 shows that doing
so dramatically increases the estimated IMSS treatment effect, which more than doubles. Indeed,
this estimate is higher than the comparable CdA estimate, although not significantly so. Thus, these
results do not indicate that CdA’s impacts arise through a better “technology,” at least in terms of
the returns per visit.

Thus, a suite of evidence supports the notion that the higher quantity of care received at CdA,
and not higher quality per unit, is driving the results. We see more use of care at CdA, driven at
least partly by shorter wait times. We see that the effects of CdA are largest where access to IMSS
is most restricted. And we find that the estimated return to a visit to IMSS is comparable to the
estimated return to a CdA visit.51

Of course, this analysis is not as compelling as our purely experimental findings that CdA im-
proves outcomes. Ideally, governments could conduct follow up analyses of private sector options
that experimentally vary the basket of services to understand exactly which aspects of the alterna-
tive are delivering better outcomes. That said, this section demonstrates that a novel combination of
experimental and observational data can offer strongly suggestive evidence that can guide further
policy development in the public sector.

51Visits are important for at least three reasons. First medication optimization. Several types of medication could
be used and different patients respond differently to each of them (Smith et al., 2010). We are told by CdA doctors
that adjustment is common and that without the adjustment progress is much more limited. Second, visits are also
used to adjust diets. Third, monitoring and motivation. Keeping track of HbA1c progress during frequent visit is
critical to achieving good results (Martens et al., 2021). Studies show that left to their own devices, patients check
their sugar levels much less often than optimal (Rossi et al., 2018) and as a result make little progress in decreasing
HbA1c (Leelarathna et al., 2022). There are correlational studies showing that for diabetics more visits to the doctor is
correlated with decreases in HbA1c (Al-Nozha, 2014; Morrison et al., 2011), but more causal evidence is needed.
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7 Conclusion

The tight fiscal constraints on public health care systems around the world has led to a growth in
private sector alternatives as an opt-out. These private sector alternatives are often viewed with
suspicion by public health systems, when in fact they could be providing an additional benefit
not only directly to patients, but in the form of fiscal externalities as well. They also provide
a learning opportunity for the public sector to better understand what works in treating critical
diseases. Accessing this learning opportunity has been difficult, as it is challenging to design studies
that evaluate private options in an empirically compelling framework. This paper introduced such a
framework, relying on a novel deniers randomization strategy to run a trial of the private provision
of diabetes care to a publicly insured population in Mexico.

Our findings are striking: supplementary private care causes a highly significant and large re-
duction in the blood sugar levels of diabetics, increasing blood sugar control by more than two-
thirds. We estimate that this occurred through improved use of medication, more frequent medical
treatment, and more diet and exercise. This sizeable reduction in blood sugar was associated even
within the first year with reduced diabetes complications. These large health effects suggest that
this supplemental private service was highly cost-effective. We estimate that two-thirds or more of
the cost of the private program are offset by reduced public primary and (especially) hospital care,
and that the estimated health benefits are many multiples of either gross or net costs.

Interestingly, our results also suggest that the strong performance of this private sector alter-
native was not because of dramatic improvement in care modality, but rather through stronger
attachment of patients to the private alternative due to shorter wait times and other advantages over
public clinics. We see more use of care for the treatment group and we see that the effects of CdA
are largest where access to IMSS is most restricted. We also find that the estimated return to a
visit to IMSS is comparable to the estimated return to a CdA visit. This is consistent with diabetes
being a condition that is well understood and where best practice guidelines and standard cheap
medication/technology exists.

This suggests that much of the gains from privatization in this context could actually be captured
by the public sector itself by improving access to care for its enrollees. For example, dedicating
some space in public clinics to provide more timely and easily accessed care for diabetics could
end up being both health-improving and cost-saving for the Mexican public health system. Indeed,
we see this paper as an example of how the private sector can provide a learning model for public
sector systems as they try to improve their care delivery.

In practice, however, there are two reasons why we think that public sector expansion is unlikely
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to be as successful as CdA has been. First, recent developments in public health care in Mexico
have been moving in the wrong direction. Health spending under IMSS has been cut and Seguro
Popular has now recently been eliminated, leaving about 30 million people without health care
Argen (2020).

Second, Appendix Table OA-1 we show that the cost IMSS pays for its inputs is larger than
the price CdA charges for its service, and the latter includes CdA markup, so it is likely that
IMSS is more inefficient at providing this service. Consistent with Hart et al. (1997) and given
that progress toward diabetes control is verifiable through HbA1c tests, this is one case where the
private sector may do better than the public sector. In fact CdA and pharmacy doctors for other
diseases are expanding rapidly to satisfy demand Rubli (2023). IMSS may actually save money by
subcontracting: both, directly, since the private sector seems cheaper according to our information,
but also through the fiscal externality we discussed in the paper.

At the same time, a concern with the private approach, particularly given its high costs, is the
furthering of inequality in health outcomes in Mexico. However we must not lose sight that the sys-
tem is de facto already highly unequal, with many low-income and middle-income families having
limited access; private suppliers help ease some of these constraints.52 CdA does not exclusively
serve the high-income population; about 36% of its patients are low-income (Figure OA-6).

Our approach does have some limitations. We examine a particular program, CdA, and out-
comes may not extend to other alternatives that are designed differently. Moreover, our conclusion
that the gains from privatization are simply in increased care, and not in substantial changes to
the technology of care, may reflect the particular case of diabetes, where there is a standard and
cost-effective course of treatment. For other diseases with less standardized and/or more expen-
sive treatment modalities, private delivery may or may not offer gains in the quality as well as the
quantity of care. Additionally, we are not considering the benefits of the information provided by
CdA: among respondents to our baseline survey, 24% had diabetes and did not know, the equivalent
number for those with IMSS is 22%. Finally, we cannot estimate general equilibrium effects. We
conjecture that a first-order effect of an expansion of CdA or a similar provider would likely be
that those diabetics not served in the status quo would receive medical care. A second-order effect
would involve freeing-up capacity in public care, improving wait times. Because HbA1c is easily
verifiable the market will likely experience an increase in efficiency as well, if some patients switch
from IMSS to CdA.

Despite these caveats, however, our study provides a framework for estimating the effects of

52According to the New York Times (https://tinyurl.com/56y7j5mx, our translation from Spanish): “The Mexican
middle classes gave up trying to receive care in public hospitals and the poorest use them think that they are only going
to die there”.
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private alternatives to public health care. We focus here on diabetes, one of the world’s deadliest
chronic conditions, in Mexico, one of the countries where this problem is the largest. In contexts
where the public sector is underfunded and faces strong capacity constraints a private health care
provider could ease constraints and increase health without inefficiently incurring in excess fixed
costs53 The estimates suggest that CdA’s intervention is worth $3000-$6000 USD per person, and
each branch serves hundreds of them. The fixed cost (of about $20,000-$40,000 USD per branch)
seems small compared to the potential benefits.

A natural question is the extent to which our findings can generalize to other diseases. Besides
diabetes, there are several other critical medical conditions for which standardized medication and
guidelines exist and where patient compliance with treatment is a major barrier for health improve-
ment. These include hypertension, Asthma, AIDS, Coronary Artery Disease, and Chronic Kidney
Disease. It seems likely that this type of model could apply in many of those cases as well.

Data Availability Statement

The public part of the data and the ode underlying this article are available in Zenodo, at https:
//doi.org/10.5281/zenodo.10246098. Part of the data, that coming from IMSS, cannot be
shared publicly due to confidentiality.

53In our context it takes months and often even a year to get appointments at IMSS (https://tinyurl.com/
3sa68r3w, https://tinyurl.com/djxrbhmv and https://sanluispotosi.quadratin.com.mx/principal/
tarda-el-imss-en-slp-hasta-un-ano-para-agendar-citas/).
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Tables

Table 1: Attrition

Answered follow up

(1) (2) (3)

Treatment 0.03 0.03 0.01
(0.02) (0.02) (0.02)

Branch FE No Yes Yes
Enrollment Month Fe No Yes Yes
Basic Controls No No Yes

Observations 2,410 2,410 2,042
R-squared 0.001 0.01 0.11
Mean dep. var. 0.43 0.43 0.43

Notes: This table presents the results from running a regression where the dependent variable is a dummy of answering follow-up and the independent variable is the
treatment group dummy. The first column reports the regression without any controls, the second column controls for branch and enrollment month fixed effects, and
the third column also includes basic controls: age, gender, HbA1c, BMI, schooling and income. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, ***
p < 0.01.
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Table 2: Balance Table for Those Measured at Follow Up

Control Treatment Difference
Variable N Mean/SE N Mean/SE C-T

Panel A: Demographics

Age 509 52.39 558 53.06 -0.67
(0.50) (0.52) (0.73)

Male 509 0.32 558 0.35 -0.03
(0.02) (0.02) (0.03)

% High income 509 0.56 558 0.56 -0.01
(0.02) (0.02) (0.03)

% High School or more 457 0.37 485 0.39 -0.02
(0.02) (0.02) (0.03)

Panel B: Health and Health services

HbA1c 508 9.35 556 9.51 -0.15
(0.11) (0.11) (0.16)

BMI 509 31.07 557 30.83 0.24
(0.27) (0.25) (0.37)

Has IMSS, ISSSTE or Seguro Popular 509 0.73 558 0.74 -0.01
(0.02) (0.02) (0.03)

Percentage that use IMSS, ISSSTE or Seguro Popular 509 0.74 558 0.74 0.00
(0.02) (0.02) (0.03)

HbA1c out of control (HbA1c>7) 508 0.76 556 0.78 -0.02
(0.02) (0.02) (0.03)

Panel C: Beliefs

Trust to improve following CdA recomendations (0-10) 432 9.43 467 9.54 -0.12
(0.07) (0.06) (0.09)

Trust to improve following current health provider recomendations (0-10) 414 7.89 460 7.93 -0.03
(0.13) (0.13) (0.18)

Trust in CdA diagnosis (0-10) 444 9.33 469 9.37 -0.04
(0.07) (0.07) (0.09)

Trust in current health provider diagnosis (0-10) 411 7.93 450 7.88 0.05
(0.13) (0.13) (0.18)

Notes: This table presents balance for patients who answered our follow-up. (1) % High income: Is an indicator variable equal to 1 if the person lived in the zip codes
that the AMAI classifies as above middle income. This variable is an administrative variable and is based on the place of residency of each potential client at CdA.
(2) Has IMSS, ISSSTE or Seguro Popular: is an indicator variable equal to 1 if the person declared to be affiliated to a public service. (3) Percentage that use IMSS,
ISSSTE or Seguro Popular: is an indicator variable equal to 1 if the person declared to go for medical attention to the public services in our baseline survey. (4) Trust
to improve following CdA recommendations (0-10): is a variable that measures the trust in improving with CdA treatment. (5) Trust to improve following current
health provider recommendations (0-10): is a variable that measures the trust in improving with their current health provider. Robust standard errors in parentheses. *
p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 3: Effect on HbA1c

HbA1c HbA1C I(HbA1C<7) I(HbA1C<7)
OLS IV OLS IV

(1) (2) (3) (4)

Use Cda -0.98*** -1.12*** 0.15*** 0.22**
(0.13) (0.41) (0.03) (0.09)

HbA1c Bl 0.50*** 0.50***
(0.03) (0.03)

I(HbA1c<7) Bl 0.51*** 0.52***
(0.04) (0.04)

BMI -0.02 -0.02 0.00 0.00
(0.01) (0.01) (0.00) (0.00)

Age -0.00 -0.00 0.00 -0.00
(0.01) (0.01) (0.00) (0.00)

Gender -0.17 -0.17 0.04 0.03
(0.14) (0.14) (0.03) (0.03)

Elementary School 0.28 0.30 0.06 0.05
(0.42) (0.43) (0.09) (0.09)

Secondary School 0.43 0.44 0.04 0.03
(0.42) (0.43) (0.09) (0.09)

High School 0.05 0.06 0.05 0.04
(0.44) (0.45) (0.09) (0.09)

Tecnica o Normal 0.22 0.23 0.10 0.09
(0.44) (0.44) (0.09) (0.09)

University -0.08 -0.06 0.14 0.12
(0.47) (0.48) (0.10) (0.10)

Income C+ 0.26 0.25 -0.04 -0.04
(0.31) (0.31) (0.12) (0.12)

Income C 0.24 0.23 -0.06 -0.05
(0.29) (0.29) (0.11) (0.12)

Income D+ 0.57* 0.56* -0.15 -0.14
(0.31) (0.31) (0.12) (0.12)

Income D or Lower 0.41 0.40 -0.09 -0.08
(0.32) (0.32) (0.12) (0.12)

Observations 939 939 939 939
R-squared 0.36 0.35 0.26 0.22
F 93.26 93.33
First coeff 0.301 0.300
Mean dep. var 8.538 8.538 0.322 0.322

Notes: This table shows the results of estimating equation 1: Yi jt = β0 +β1Usei +Γ j +ψt + χXi + εi jt . The first column presents the OLS estimates where HbA1ci
is the dependent variable. The second column instruments Usei of CdA with the treatment dummy, and so measures a LATE. The third and fourth columns replicate
the two previous ones using as a dependent variable an indicator of sugar being under control, that is I(HbA1ci < 7). In all regressions we control for branch and
month fixed effects, as well as basic demographics controls: age, sex, BMI, baseline HbA1c or controlled diabetes at baseline, schooling, and income class. Schooling
controls are self-reported from our baseline survey and income class controls come from CdA administrative data. Robust standard errors in parentheses. * p < 0.10,
** p < 0.05,*** p < 0.01.
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Table 4: Mechanism

Visits to # Special Stop med Takes Takes
Doctor Check ups # Specialists if feels good Pills Insulin I(Exercise) I(Diet) Diet+Exercise # Cigaretts # Sodas

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Use Cda (instrumented) 2.59** 1.32*** 0.64** -0.22** 0.25*** -0.15** 0.14 0.14 0.26* -0.72 -0.06
(1.06) (0.38) (0.27) (0.09) (0.09) (0.06) (0.10) (0.10) (0.15) (0.80) (0.14)

Branch FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Months since enrollment FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls Basic Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations 878 817 940 815 913 913 940 940 940 774 857
R-squared 0.04 0.03 0.10 0.05 0.09 0.14 0.05 0.06 0.07 0.45 0.15
F 98.82 83.46 96.13 91.35 99.83 99.84 96.10 97.31 97.12 78.83 104.7
First coeff 0.321 0.307 0.306 0.323 0.315 0.316 0.306 0.308 0.308 0.307 0.332
Mean dep. var 6.502 1.408 1.383 0.249 0.727 0.134 0.289 0.436 0.725 0.911 0.841

This table presents estimates for specification 1 on different self-reported behaviors. For all of these specifications we report the local average treatment effect (LATE) that we causally estimated from our experiment
instrumenting Use of CdA with the treatment arm. We control for branch and month fixed effects as well as basic demographics (age, sex, BMI, baseline HbA1c, schooling and income). (1) Visits to Doctor: captures how
many diabetes-related visits to the doctor the person did the last year. (2) # Special Check Ups: diabetes-related checkups the person got during the last year, i.e eyes, kidney, foot, and blood checkups. (3) # Specialists:
captures the number of diabetes-related specialist doctors the patient met with in a regular visit to their health provider. (4) Stop Medication if feels good: is an indicator variable that takes the value of 1 if the patient declared
that he suspended his medication whenever he starts felling well. (5) Takes Pills and (6) Takes Insulin: both are indicator variables that equal 1 if the person declared that he took pills and insulin, respectively, as part of his
treatment, we also control for their baseline measure. (7) I(Exercise) and (8) I(Diet): both are indicator variables that equal 1 if the person declared that he did exercise and/or was involved in a diet as an effort to take care
of his health, respectively. (9) Diet+Exercise: is the sum of I(Diet) and I(Exercise). (10) # Cigarrets and (11) #Sodas: capture the number of cigarettes and sodas consumed in a regular day by the person, we also control for
their baseline measure. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 5: Averted complications and Health Provider
Substitution

Total Use of Public
Diabetes Public Service as

Complications Service Principal Provider

(1) (2) (3)

Use Cda -0.25* -0.11 -0.25**
(0.13) (0.10) (0.10)

Branch FE Yes Yes Yes
Enrollment Month Fe Yes Yes Yes
Basic Controls Yes Yes Yes

Observations 939 938 907
R-squared 0.05 0.09 0.14
F 93.31 94.31 93.92
First coeff 0.301 0.303 0.307
Mean dep. var 1.383 0.611 0.640

Notes: This table presents the results from the effect of getting CdA treatment on complications, utilization of the public sector health provider, and on listing the
public sector as the main provider. We control for branch and month fixed effects as well as basic demographics (age, sex, BMI, baseline HbA1c, schooling and
income). (1) Total diabetes complications: is a variable that sums the short run complications related to diabetes experienced by the person, i.e eyes, feet, and hand
tingling. We also control by the total complications at baseline. (2) Use of Public Service: is an indicator variable equal to one if the person declared to have been
to IMSS, Seguro Popular or ISSSTE in the previous year for any medical reason, we also control for the baseline value of this variable. (3) Public Service as Main
Provider: Is an indicator variable equal to one if the person declared a public service (IMSS, Seguro Popular, ISSSTE) as their principal health provider, we control
for their health affiliation at baseline. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 6: Effect on HbA1c by saturation for IMSS
enrollees

HbA1c HbA1c
IMSS Members non-IMSS-members

(1) (2)

Treatment 0.22 -0.17
(0.37) (0.54)

High saturated clinic 0.88*** -0.15
(0.31) (0.47)

Treat x High sat. Clinic -0.85** 0.05
(0.41) (0.60)

Branch FE Yes Yes
IMSS only Yes No

Observations 515 292
R-squared 0.28 0.30
Mean dep. var. 8.60 8.47

Notes: This table presents the heterogeneity results of the effect of CdA on HbA1c by saturation of IMSS clinics in Nuevo León. We define a clinic as saturated if
they have at least an 85% flow of maximum capacity on average. That is, if they have at least 3.4 patients per hour per office open on average over a full year. The
first column reports the heterogeneity estimates for IMSS population while the second column reports the same estimates for patients that do not report getting access
to IMSS, which serves as a placebo. We control by HbA1c and branch fixed effects. We focus only in Nuevo León because Coahuila has very few IMSS clinics in
Torreón and Saltillo, so we could not exploit the clinics heterogeneity there. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 7: Comparison IMSS vs Cda Effect

IMSS CdA IMSS

Number of I(12 months Capillary Capillary Capillary
medical visits follow up) Glucose Glucose Glucose

(1) (2) (3) (4) (5)

Distance (km) -0.0030*** 0.0001
(0.0005) (0.0000)

Number of medical visits -8.39** -5.07* -12.69**
(4.07) (2.69) (6.43)

Observations 160,035 439,287 1,067 160,035 137,308
R-squared 0.11 0.05 0.17 -0.06 -0.28
F 60.31 35.29 12.96
First coeff 1.284 -0.003 -0.002
Instrument Discount Distance Distance (W)
Mean dep. var. 5.25 0.36 214.90 129.16 129.16

Notes: All columns except (3) estimated in IMSS data. The first column shows regression of number of visits at IMSS on distance from the clinic. The second column
shows regression of dummy for having a follow-up blood sugar measurement on distance. The third column shows IV regression in CdA data where we regress
capillary glucose on number of visits, instrumented by treatment indicator. The fourth column shows an IV regression of capillary glucose on the number of IMSS
visits, instrumented by distance. The fifth column repeats this exercise but reweighting the sample so that the baseline distribution for capillary blood sugar matches
that of CdA. All specifications have branch and month fixed effects and basic controls (age, age squared, initial capillary glucose, and gender). Robust standard errors
in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Figures

Figure 1: Recruitment Process

Notes: This figure represents the process through which a patient was included in our experiment. The patient would first go through the regular free-screening that
CdA ususally offers and continue as a potential candidate unless she refused to fill out a survey. Then, if the patient was diagnosed as diabetic, the salesforce would
try to sell a membership at full-price to that person. If the patient bought at full price, the person would leave the experiment, since we would know that person is an
always-taker. If the person was not interested in buying a full-price membership, then the salesforce would offer the chance to win a 60% discount from our study.
This is the first point in which we would modify the regular flow of patients within CdA. If the person said they were not interested at that price either, then we would
know that such a patient was a never-taker. However, if the person said she was interested, then a button on the computer would reveal the treatment status to the
salesforce and they would be able to offer the 60% discount if the patient was in the treatment group.
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Figure 2: Recruitment Summary and Timeline

(a) Recruitment Summary

(b) Experiment Timeline

Notes: This figure summarizes our 8 month recruitment results as well as the timeline. We can see that there were nearly 8,000 diabetes patients that inquired about
CdA, that our randomization was done evenly among treatment and control groups, and that 94% of the patients were willing to answer our baseline survey. Moreover,
we can see that through our deniers randomization design we were able to screen out 67% of the sample as always-takers or never-takers, which significantly increased
our power for this experiment.
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