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Abstract: We present among the first direct evidence on the quality of healthcare in low-income
settings using a unique and original set of audit studies, where standardized patients were
presented to a nearly-representative sample of rural public and private primary care providers in
the Indian state of Madhya Pradesh. We report three main findings. First, private providers are
mostly unqualified but spent more time with patients, and completed more items on a checklist
of essential history and examination items than public providers, while being no different in their
diagnostic and treatment accuracy. Second, we identify the private practices of qualified public
sector doctors, and show that the same doctors exert higher effort and are more likely to provide
correct treatment in their private practices. Third, we find a strong positive correlation between
provider effort and prices charged in the private sector, whereas we find no correlation between
effort and wages in the public sector. Our results suggest that market-based accountability in the
unregulated private sector may be providing better incentives for provider effort than
administrative accountability in the public sector in this setting. While the overall quality of care
is low in both the public and private sectors, these differences in provider effort may partly
explain the dominant market share of fee-charging private providers even in the presence of a
system of free public healthcare.
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1. Introduction

Healthcare is a credence good with substantial information asymmetries between patients and
providers. This makes it difficult for patients to determine the quality of care they have received,
and it is widely believed therefore that the unregulated market-based delivery of healthcare is
socially undesirable (Arrow 1963). In addition to the problems of asymmetric information, if
optimal care requires the potential denial of services to customers (such as steroids or
antibiotics), market-based healthcare may be over-responsive to demand, leading to inefficient
provision (Prendergast 2003). Partly as a result of these beliefs, the default policy approach to
delivering healthcare for the poor in most low-income countries has been through free or
nominally-priced medical care in publicly-run facilities staffed by qualified doctors and nurses,

who are paid a fixed salary (World Bank 2003).

However, a majority of households in low-income countries choose to visit fee-charging
private health care providers in the private sector, with the market share of private providers in
India being over 70%." In India, the focus of our study, private providers often operate under
little de facto regulation and most have no formal medical training or qualifications (Rohde and
Viswanathan 1995, Banerjee et al. 2004, CPR 2011). While the high use of the private sector
could, in part, reflect the absence of alternative public care, this cannot be the only explanation.
For instance, in our data from rural India, the private sector share is 80% even in markets with a
qualified public doctor offering free care through public clinics with more than 60% of visits to

private providers with no formal qualifications.

The high market share of unqualified private healthcare providers raises fundamental
questions about the functioning of healthcare markets in these settings. First, why would people
choose to pay for care from (mostly) unqualified providers when public clinics are staffed with
qualified doctors who offer care at a much lower price? Second, how does the quality of care

received vary across public and private healthcare providers on comparable medical cases — both

! While precise numbers vary by location and year of study, the market share of private providers in low-income
countries often exceeds 50%. For instance, data from the Demographic and Health surveys show that 50% of
households seeking pediatric outpatient care in Africa and 70-80% in India visit the private sector with little
variation over the 20 years that these surveys have been collected (DHS 2005, Selvaraj and Karan 2009, Harding
2009, Grepin 2014, Shivakumar 2014). The World Health Surveys provide a more complete (but somewhat
outdated) picture by including adult morbidity and here, the numbers vary from 30% in Sub-Saharan Africa to
between 70 and 80% in India (Wagstaff, 2013).



with and without adjusting for the differences in composition of providers across sectors? Third,
what does an unregulated healthcare market reward and how does this compare with the

regulated public sector? Specifically, to what extent are prices (in the market) and wages (in the
public sector) correlated with measures of quality of care? Answers to these questions have been
limited by the lack of evidence on the actual quality of care provided in public and private health
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facilities in low-income settings.

This paper presents among the first direct measures of condition-specific metrics of the
quality of care in low-income countries using data from a unique audit study conducted in rural
areas of the Indian state of Madhya Pradesh (MP). Specifically, standardized patients (SPs) were
coached to accurately present symptoms for three different conditions — unstable angina, asthma,
and dysentery in a child (who is at home)—to multiple healthcare providers. The SPs then made
over 1,100 unannounced visits to a near-representative sample of public and private providers of
primary healthcare services in rural MP and recorded detailed data on condition-specific metrics
of care for each interaction.” These metrics include the providers’ adherence to a checklist of
questions and examinations deemed essential for making a correct diagnosis, their likelihood of
pronouncing a correct diagnosis, and the appropriateness of any prescribed treatments. For

brevity, we refer to these metrics as the “quality of care”.

We present results from two sets of comparisons. First, we sent SPs to a near-representative
sample of public and private health facilities in rural MP, and we use this data to compare the
representative patient experience across public and private clinics. These differences reflect
variation in both provider composition (including knowledge and intrinsic motivation) and effort
across public and private clinics. To isolate the effect of practicing in the private sector holding
provider characteristics constant, we identified the private practices of qualified public doctors
(the majority have one) and sent SPs to present the same medical case to the same set of doctors

in both their public and private practices. Our second comparison uses this "dual practice

? Banerjee et al. (2004), Chaudhury et al. (2006), and Das and Hammer (2007) highlight the problem of low doctor
effort in the public sector (high absence, low time spent with patients) and low training in the private sector. There is
also a large medical literature on quality of care in the public and private sector. However, Coarasa, Das and
Gummerson (2014) examine 182 cited studies in two systematic reviews of this literature and find only one study
that adjusts for differences in patients using an audit methodology (as we do here), and no study that adjusts for
differences in providers across public and private practices (which we also do here).

3 Typically used in medical education, SPs are coached to consistently portray a medical case and all of its physical
and pyscho-social aspects. When used to evaluate care in hospitals and clinics, they are also trained to accurately
recall all aspects of their interactions with the provider. See details of the measurement protocols in section 3.
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sample" and compares the quality of care across the public and private practices of the same

doctors on the same set of cases.*

We report three main findings. First, while the majority of private providers in the
representative sample have no medical qualifications, we find that they exert significantly more
effort than public providers and perform no worse on diagnosis and treatment. Private providers
spent 1.5 minutes more with patients (62% more), and completed 7.4 percentage point more
items on a checklist of essential history and examination items (47% more) than public
providers. They were equally likely to pronounce a correct diagnosis (only 4 percent of public
providers do so), to offer a correct treatment (27 percent of public providers do so), or to offer

treatments that were not clinically warranted (provided by 70 percent of public providers).

Second, in the dual practice sample we find that the same doctors spent more time with SPs,
complete more items on the checklist, and are also more likely to offer a correct treatment in
their private practice relative to their own public practice, while being no more likely to offer an
unnecessary treatment. These differences are conditional on seeing the doctor, and therefore
understate the difference in the quality of patient experiences across public and private practices
of the same doctor, because the expected number of trips to the clinic to see a qualified doctor is

considerably higher in the public practice (due to high absence rates).

Our third set of results examines the link between financial compensation and quality of care
in the public and private sectors. Our SPs paid whatever providers charged them, which gives us
data on the prices charged for each completed consultation. We find a positive correlation
between the fees charged and measures of quality such as the time spent, the fraction of checklist
items completed, and likelihood of providing a correct treatment. However, we also find a
positive correlation between prices and the total number of medications given - including
unnecessary treatment. Thus, the market appears to reward provider effort as well as the
provision of medication (both correct ones as well as unnecessary ones). In the public sector, SPs
were provided free or nominally-priced care. Since there is no variation in prices, we examine
the correlation between doctors’ wages and quality of care. In contrast to the private sector, we

find no correlation between wages in the public sector and any measure of provider quality.

* We used 22 SPs across the three cases, and the dual sample features the same case across both public and private
practice, but with different (randomly-assigned) SPs presenting the case. All analysis includes SP fixed effects.
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Finally, while healthcare in public facilities is notionally free to the consumer, it is not free to
the taxpayer. We calculate the per-patient cost in the public sector, and estimate that this is four
times higher than the fees charged by private providers in our sample.” Thus, the unregulated
private market for healthcare in rural MP, which is mainly staffed by unqualified providers,
appears to deliver higher provider effort and comparable overall quality of care, at a much lower

cost per patient interaction.

Our contributions to the existing literature are three fold. On the methodological front, as is
well recognized, the fundamental problem of inferring product quality in credence goods markets
is that the optimal action is consumer specific and inefficiencies could include under-treatment,
over-treatment or both. Our use of unannounced SPs constitutes a significant improvement in
the measurement of healthcare quality in low-income settings, where the literature to date has
used either medical vignettes or structured self-reported questionnaires to measure provider
knowledge and/or observations of medical practices or prescription analysis to code provider-
patient actions.® There are four advantages to our approach. First, the use of SPs ensures a
common set of patient and illness characteristics, which limits concerns about differential patient
sorting across clinics on the basis of personal or illness characteristics, as might be the case when
observing real patient-provider interactions. Second, the SP method allows us to objectively
score the quality of care using condition-specific metrics (checklist completion, diagnosis, and
treatment) because we know the actual illness being presented and the optimal care associated
with the case. In the case of real observations, we would observe only the presenting symptoms
and would have to speculate about the true underlying illness.” Third, we are able to observe
prices charged for completed transactions, which allows us to study to what extent the

unregulated market rewards quality, which improves upon audit studies in other settings that

> The estimates of cost per patient in the public sector are conservative because they only include the wage costs and
do not include the cost of facilities, equipment, or medicines (whereas fees in the private sector should be all-
inclusive). However, the calculations do require an assumption that the types of cases seen are comparable across
public and private primary healthcare providers.

% Examples include Leonard and Masatu (2006, 2007), and Das and Hammer (2007). However, as acknowledged by
these studies, both methods have limitations. Measures of provider knowledge can be very different from provider
practice (it is typically an upper bound) which should caution against using vignettes as measures of actual quality
of care delivered to patients (Rethans et al 1991). In participant observations, researchers never know the real
illness, observed providers may act differently under observation (Leonard and Masatu 2006), and differential
sorting of patients and illnesses across providers can potentially confound true differences in provider quality.

7 Note that the vignettes approach allows for this (because the actual illness is known) — but is limited by the fact
that the vignettes measure theoretical knowledge of the provider and not actual practice.
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obtain price quotes but do not complete the purchase.® Finally, Hawthorne effects are not a

concern in the SP context because providers do not know that they are being observed.

Substantively, the methodological advances in measurement combined with our ability to
observe the same doctor across public and private practices, allow us to better isolate and
highlight differences in quality of care across the public and private sectors.” Further, the
positive correlation between measures of provider effort such as time spent and checklist
completion and prices charged in the private sector combined with the lack of correlation with
wages in the public sector suggests that compensation for provider effort may be an important
mechanism for the higher quality of care in the private practice of public doctors. This is in line
with a literature from the United States that uses variation in administrative pricing to uncover

incentive effects in the provision of care (for instance, Clemens and Gottlieb 2014).

Further, we are able to study how market rather than administrative prices behave in an
unregulated setting. The SP methodology allows us to detect both under and over-treatment in
the provision of care. Our first observation is that both under and over-treatment are widespread
in the public and private provision of care: 70% of our SPs received care that can be
characterized as unnecessary in both the public and private sector, and only 2.6% received care
that was the correct treatment and nothing more. Critically, there is a positive correlation
between checklist completion/correct treatment and price as well as unnecessary treatments and
price. This suggests that in unregulated markets for healthcare, market prices do reflect some
information on the quality of care , but also that patients cannot evaluate whether they are being
over-treated and charged for medically unnecessary treatments. These findings are consistent
with the broader empirical literature on credence goods that has demonstrated over-provision of

services to the detriment of customer welfare in settings ranging from caesarian sections to car

¥ For instance, Ayres and Siegelman (1995) showed that African-American auditors received higher first-offers
when negotiating for a car relative to white auditors. However, Goldberg (1996) showed that this was because the
variance of the offer distribution of the African-American population was higher, so that the final sales prices in the
observational data were the same, and higher first-price offers reflected optimal bargaining strategies on the part of
the seller. In our case, the “sale” is always completed as the SP leaves only after the provider has completed the
interaction and the price has been paid.

? Our approach is similar to that in the literature testing for moral hazard in agricultural labor markets by comparing
worker effort and output under different contractual arrangements (Shaban 1987; Foster and Rosenzweig 1994). Our
key advance is in applying this approach to a credence good setting where output is harder to measure and there is
substantial direct provision of the good by the public sector.
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mechanics and cab rides for tourists (Dulleck and Kerschbamer 2006, Gruber and Owings 1996,
Dulleck, Kerschbamer and Sutter 2011, Schneider 2012, Wolinsky 1993).

Finally, as is well recognized, demonstrating inefficiencies in market provision does not
automatically imply that public provision will do better if government failures are as or more
prevalent than market failures. If governance and administrative accountability in the delivery of
healthcare through the public sector is poor and difficult to fix (Banerjee et al 2008, Hanna and
Dhaliwal 2014), customer-driven accountability through the market may present a legitimate
alternative in spite of its many theoretical (and empirical) weaknesses. Our results have direct
implications for global policy debates on the organization and delivery of healthcare services in
low-income countries with low state capacity to deliver effective oversight over public

healthcare systems. We discuss these along with caveats in the conclusion.

The rest of this paper is organized as follows. Section 2 describes healthcare provision in
rural India and Madhya Pradesh; section 3 describes the standardized patient (SP) methodology,
our measures of healthcare quality, and discusses sampling and representativeness; section 4
presents the main results and discusses robustness; section 5 discusses pricing and cost

effectiveness; section 6 concludes with a discussion of policy implications and caveats.
2. Context
2.1. Healthcare in Rural India

Healthcare in India is delivered by both publicly and privately-run clinics and hospitals, and
patients can choose among them. In the public sector, patients can obtain primary care on a walk-
in basis in District hospitals, Community Health Centers (CHCs), Public Health Centers (PHCs),
and sub-centers.'"” PHCs, CHCs, and hospitals are supposed to be staffed with trained doctors,
who are expected to make diagnoses and either treat or refer patients as appropriate. Sub-centers
are supposed to be staffed with qualified nurses and to be visited by doctors on a fixed rotation.

Most doctors hold a Bachelor of Medicine and Bachelor of Surgery (MBBS) degree, the rough

' Official guidelines stipulate that there should be a sub-center for every 5,000 people, a primary health care center
for every 25,000 people, and a community health center for every 100,000 people.
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equivalent of an MD in the United States, and they all receive a fixed salary from the

government, with no variable compensation based on either patient load or quality of care."’

Consultations in public clinics are free or very nominally priced. Patients are also supposed
to receive free medication, to the extent that it is available. Although a federally-funded
insurance program for inpatient hospital care has been recently introduced, it did not extend to
primary care and was not available in our study site during the period of our field work. Thus,
the tax-funded public system of care was the only source of (implicit) public insurance in the

system at the time of this study.

Although public facilities are theoretically accountable to administrative norms and
procedures (documented in the Civil Service Codes for each state), both the perceptions of staff
members and process measures of effort suggest severe deficiencies. Nationwide, doctor
absences averaged 43 percent on any given day in 2003 and 40 percent in 2010 (Muralidharan et
al. 2011; Centre for Policy Research 2011). These absences do not occur on predictable days or
hours (Banerjee, Deaton and Duflo, 2004) and they are not easy to address.'> When asked about
adherence to administrative rules, more than 80 percent of public sector doctors agree that the
rules and norms are frequently flouted and that appropriate ‘payments’ can allow providers to

circumvent even disciplinary proceedings due to grave negligence (La Forgia et al, 2014).

While official policy documents of the Government mainly focus on improving the public
system of primary healthcare (Planning Commission 2013), data from household surveys show
that the fee-charging private sector accounts for over 70% of primary care visits (DHS 2005;
Selvaraj and Karan 2009; CPR 2011; Shivakumar 2014). Barriers to entry for private healthcare
providers are low. Provider qualifications range from MBBS degrees to no medical training
whatsoever, and clinics can range from well-equipped structures almost identical to PHCs to
small one-room shops, the provider’s residence, or the patients’ home for providers that make

home visits. Providers operate on a fee-for-service basis, and prices often include the cost of

" India also recognizes medical degrees from alternative schools of medicine including the BAMS (Bachelors in
Ayurvedic Medical Sciences), the BHMS (Bachelor of Homeopathic Medical Sciences) and the BUMS (Bachelor of
Unani Medical Sciences). However, providers with these qualifications are only licensed to prescribe medication in
line with their training and are not given prescription rights on allopathic medicine. They also are not typically
posted in the frontline healthcare system of PHCs, CHCs, and district hospitals that prescribe allopathic medicine.

12 An experiment that tried time-stamp machines to link wages of nurses to their attendance did not generate any
lasting impact over a 2-year period (Banerjee, Duflo and Glennerster, 2008).
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medicines. While providers operating without a medical license are not legal and face the threat
of an occasional raid, they have come to be the dominant source of care in these markets (as the
data below will show). Regulations are seldom enforced and the court system for malpractice is
severely underdeveloped (Jesani 1996). Further, attempts to shut down unqualified private
providers typically fail because the providers are popular among local communities and often

restart their practices (Rohde and Vishwanathan 1995).
2.1. Market Sampling and Summary Statistics

Our study was carried out in the Indian state of Madhya Pradesh (MP), which is one of
India's poorer states, with a GDP/capita of ~$600/year (or ~$1500/year in PPP terms) in 2010-11
(the period of the study). We first drew a representative sample of 100 villages across 5 districts,
stratified by geographic region and an index of health outcomes. We then conducted a
household census in these villages, where we asked respondents to name all the providers from
whom they sought primary care in the past thirty days and their locations (this list often included
providers outside the sampled village, but in market clusters on the nearest main road ). We then
surveyed all providers in these locations, regardless of whether or not the providers themselves
had been mentioned in the sample villages, thereby obtaining a census of all providers in the

healthcare market that catered to sampled villages.

Table 1 (columns 1-3) present summary statistics based on the provider census (Panel A) and
the household census (Panel B) in these markets. The census reveals a large supply of primary
care providers (an average of 11 per market) and a high incidence of usage, with 46% of
households reporting visiting a primary care provider in the 30 days prior to the survey. Our data
show that rural residents frequently travel outside their own village for healthcare and therefore
are able to access nearly three times as many healthcare providers relative to those in their own
village. Comparing columns 2 and 3 also highlights the importance of considering not just the
sampled village, but the effective market for healthcare services. There is less than one MBBS
doctor per market on average, and almost none of them are in the sampled villages themselves
and are only available outside the village. Overall access to MBBS doctors is very limited in

rural MP, with only 4% of total patient interactions being with an MBBS doctor (Panel B).



The majority of the providers are private (7 out of 11 or 64%), and they account for 89% of
household visits to a health provider in the month prior to the survey. Strikingly, 48% of all
providers and 77% of all private providers (5.4 per village) have no formal training, but account
for 77% of household visits. The share of visits to private providers is 88% when there is a
public provider in the market, and is 83% even when there is a public MBBS doctor in the same
market. The corresponding numbers for private unqualified providers is 74% when there is a
public provider in the same market, and 60% when there is a public MBBS doctor in the same
market.”® These data nuance the view that the widespread use of private (and unqualified)
healthcare providers is mainly driven by the lack of access to qualified public providers (Rao et

al. 2011).
3. Measuring Healthcare Quality Using Standardized Patients
3.1. The Standardized Patient (SP) Methodology

Used routinely in training and evaluation of medical students in high-income countries,
including the United States, standardized patients (SPs) are highly-trained 'fake patients' who
present symptoms of an illness to a physician (like any other normal patient) to evaluate the
quality of care received by a typical patient who would see that physician (Peabody et al. 2004;
Rethans et al. 1991; Hutchinson et al. 1998; Ozuah, and Reznik 2007). They are coached to
present not only the initial symptoms but to be able to answer an extensive range of questions
corresponding to those that the physician may ask as part of history taking. We follow the same
method (adapted to local conditions) and send SPs on unannounced visits to physicians during

the course of a normal working day to measure the quality of healthcare received in rural India.

Survey enumerators were recruited from the districts where the study was conducted, and 22
of them were retained as standardized patients (SPs) for the study. Using a team comprising of a
professional standardized patient trainer, two medical doctors, and a medical anthropologist who
was familiar with the local forms of presenting symptoms and illnesses, the SPs were coached to
accurately and consistently present one of three cases — unstable angina in a 45 year-old male,

asthma in a 25 year-old female or male, and dysentery in a child who was at home presented by

1 Note that even public facilities have a substantial number of unqualified providers. While these are typically
support staff (who are only supposed to assist a qualified doctor), we find that it is very common for these staff to be
the main healthcare providers in public clinics and also prescribe medication (given high doctor absence rates).
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the mother or father of the child (see Das et al. 2012 for more details on the SP protocols).14 The
SPs visited sampled providers, who did not know they were receiving standardized patients and
who therefore should have treated them as new patients."> After the interaction, SPs were
debriefed within one hour, using a structured questionnaire that documented the questions and
examinations that the provider completed or recommended, the treatments provided, and any
diagnoses offered. The SPs retained any medicines dispensed in the clinic and paid all fees

charged by providers at the end of the interaction.

The SPs depicted uncomplicated textbook presentations of the cases, and a panel of doctors
who advised the project concurred that appropriate history taking and examinations should lead
providers towards the correct diagnosis and treatment. Cases were specifically chosen so that the
opening statement by the SPs would be consistent with multiple underlying illnesses, but further
questioning should have led to an unambiguous (correct) diagnosis. This allows us to measure
provider quality through adherence to an essential checklist of questions and examinations that
would allow them to accurately make a diagnosis and provide a correct treatment. We also
chose these cases since they represented conditions with high or growing incidence in India and
other middle- and low-income counties and minimized risk to SPs that could arise from unsafe

invasive examinations, such as a blood test with an unsterilized needle.

Finally, we also picked cases where the role of suitable medical advice was important
because real patients would be unlikely to be able to categorize them as “life threatening” or
“potentially non-harmful” and triage themselves into clinics or hospitals. For instance, the SP
with unstable angina complains of chest pain which, even in countries with advanced health
systems, is often mistaken by patients as arising from heartburn, exertion or muscle strain.'
Similarly, wheezing and shortness of breath in asthma may arise from short-term allergies to

environmental contaminants. Finally, for any child with diarrhea, a key contribution of a health

" Das et al (2012) is co-authored with the medical experts mentioned above and validates the methodology of
standardized patients with peer review from health specialists. The study presents summary statistics on overall
quality of care in this setting. The current paper focuses on the economics of unregulated healthcare markets and
does not seek to re-establish the validity of the SP methodology beyond describing the protocols and the measured
outcomes. For more details on case presentations, please see all instruments posted on
www.healthandeducationinindia.org

' The research ethics board of Innovations for Poverty Action approved this deception design. We describe
sampling and representativeness in the next section.

'® The REACT study in the United States found that many chest pain patients delayed calling 911 because they
confused their symptoms with heartburn (Faxon and Lenfant 2001).
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care provider would be to assess whether the symptoms reflect a bacterial or viral infection (and
thus whether the patient requires antibiotics) and the degree of dehydration—each of which may

be difficult for parents to assess.
3.2. Healthcare Provider Sampling and Summary Statistics

Our study uses two different provider samples. First, we use the census of healthcare
providers described earlier to construct a near representative sample of public and private
healthcare providers in rural MP in three of the five sampled districts. While our SPs were
recruited from the districts in our sample, they were never residents of the villages where they
presented themselves to health providers. Since providers in rural areas might expect to know all
of their patients, the SPs had to justify their presence in the area for example, through work or
visits to relatives. For such excuses to be plausible, our final sample dropped villages that could

not be accessed by paved roads and comprised of a total of 46 villages across three districts.

Table 1 shows summary statistics from the provider and household censuses for the sampled
and representative villages. Sampled villages have more providers on average than the
representative sample of villages summarized in columns 1-3, which is not surprising since they
are less remote. However, while the scale of sampled villages is larger, there is no difference in
the fraction of different types of providers in the market and in the composition of provider types

across the frame and the sample.

Since SPs visited clinics to obtain primary care, we excluded community health workers,
midwives, and providers that only made home visits. We sampled providers in all public clinics
(up to two providers per clinic), and sampled a maximum of six private providers in each
market.'” Data from this 'representative sample' allow us to compare the care provided across
typical public and private clinics in rural MP (all our estimates are re-weighted by the inverse of
the sampling probabilities to provide population representative averages). However, these
differences reflect a combination of varying composition of providers (including their knowledge

or professionalism), as well as the effect of practicing in the private sector.

" In one case, a sampled village was near a market with over a hundred different healthcare providers. In this one
case, we sampled over 20 private providers. See Appendix 1 for details on sampling.
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To isolate the role of private sector practice, we identified the universe of public MBBS
doctors posted to PHCs and CHCs from all five study districts. We then identified the private
practices of these doctors (we found a private practice for 61% of these doctors). We sampled
and successfully administered SP visits to 118 public MBBS doctors, of whom 88 (75%) also
had a private practice. Our 'dual sample' therefore consists of 88 MBBS doctors who also have a
private practice, to whom SPs are presented in both their public and private practices. The ‘dual
sample’ enables a comparison of the quality of care provided by the same doctor on the same
case across his public and private practices. Appendix 1 and Tables A1 and A2 provide further
details on the sampling and construction of both the representative and the dual sample of

providers.

Table 2 (columns 1-3) provides summary statistics for the representative sample of providers.
The providers are mostly middle-aged men and over 40% have not completed 12 or more years
of education (Table 2, Panel A). Providers’ practices have been open for 13-15 years, and they
self-report receiving 28 and 16 patients per day averaged across private and public providers
respectively. Most practices (82% of private and 100% of public) dispense medicines in the
clinic itself and are equipped with the infrastructure and medical devices required for routine
examinations, such as stethoscopes and blood pressure cuffs. The main differences between
public and private providers in the representative sample is that the former are more likely to
have an MBBS degrees (26% vs. 8%), while the latter charge much higher consultation fees (an

average of Rs. 3.7 in public clinics versus Rs. 48 in private clinics).

Column 4 presents summary statistics on the universe of public MBBS doctors, while
columns 5-7 present these for the 88 public MBBS doctors with and without a private practice
and test if they are comparable. Overall, doctors with and without dual practices are similar on
observable characteristics, but the former have had a longer tenure at their current location and
have more practice locations (unsurprisingly). There is no significant difference in the
equipment reported across these practices (Columns 8-10), the overall number of patients seen is

higher in the public practice, but the fees charged are higher in the private practice.

We randomly assigned three SPs to each sampled provider in the representative sample, one

presenting each of the three cases. For the dual sample, we sent SPs presenting the asthma and
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dysentery cases to both practices of the same provider.'® Since the rarity of unstable angina
could raise suspicions if providers saw two travelers presenting the same case (even if the visits
were separated by a few weeks as they typically were for the other two cases), we randomized
the providers into two groups - one that received an unstable angina patient in his/her private
practice and another that received the case in the public clinic. We show that the randomization

was valid in Table A4 (after we define measures of quality).
3.3. Measuring Quality of Care

We use three measures of quality of care. Our first metric is the extent to which the provider
adhered to a checklist of questions and examinations required for making a differential diagnosis
on each of the presented cases. For instance, these questions and exams would allow a doctor to
distinguish between heartburn (that has gastrointestinal origins) and a heart attack, or between
viral diarrhea and dysentery. These items represent a parsimonious subset of the Indian
government’s own guidelines, and the list we use was developed by a panel of Indian and
American doctors (the items are described for each case in Table A3)."” While the most
transparent measure of checklist adherence is the percentage of checklist items completed, we
also compute an index score using Item Response Theory (IRT), which gives more weight to
items that discriminate better among providers. Developed in the context of educational testing,
IRT allows us to create a composite measure of provider quality based on questions asked across
all three cases, with lower weights on checklist items that are less essential and higher weights
on more essential questions that do a better job of discriminating between low and high quality

providers (see Das and Hammer 2007 for details). We report both measures in our analysis.

' Since we had 22 SPs and 3 cases, we made sure that the same case was presented by different SPs in the public
and private practices. To ensure that our standardized patients saw the sampled provider when (s)he visited the
public clinic and not a substitute, we first interviewed all providers in their private practices or residences without
revealing that we knew they also worked in the public sector, and we obtained either their photograph or a detailed
description of their physical appearance. SPs portrayed a dummy case (e.g. headache) if the doctor was absent while
visiting the public clinic, and we sent in other SPs on our subsequent attempts. As we discuss later, it took
significantly more trips to complete an SP case in the public practice relative to the private one, due to the high rates
of provider absence in the public practice.

' The Indian government’s National Rural Health Mission (NRHM) has developed triage, management, and
treatment protocols for unstable angina, asthma, and dysentery in public clinics, suggesting clear guidelines for
patients presenting with any of these conditions. The checklist we use is more parsimonious than what the Indian
government’s own guidelines recommend. If we use the more extensive checklist, this would deflate the checklist
adherence further below the low numbers that we document, but does not affect the relative performance of public
and private providers (which is the focus of this paper).
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Second, we examine diagnoses — whether or not the provider uttered any diagnosis to the
patient and the accuracy of the diagnosis. We consider a diagnosis incorrect when it cannot even
be considered partially correct — for example, a provider tells an asthma patient that she has a
gastrointestinal problem or an unstable angina patient that the weather is causing his ailment.

Our definitions of correct and incorrect diagnoses are presented in Table A3 - Panel B.

Third, we evaluate the quality of treatment provided. SPs noted all treatment instructions
received and retained all prescriptions and medication dispensed in the clinic. These were then
classified as correct, helpful, and/or unnecessary /harmful, based on inputs from our panel of
doctors, pharmacists, and a pharmaceutical company (Table A3 - Panel C lists the specific
treatments that fall into each category). Since providers can dispense or prescribe multiple
medicines, we classify each medicine as correct, helpful, or unnecessary/harmful and thus allow

their total treatment protocol to be classified into multiple categories at the same time.

Correct treatment refers to a treatment that is clinically indicated for the specific case being
presented and that would relieve/mitigate the underlying condition. Helpful treatments are
palliatives that may provide symptomatic relief or treatments where the providers correctly
identified which system was being affected, but which on their own would not cure the patient of
the condition that was being presented — for example, allergy medicine for the asthma patient.
Treatments classified as unnecessary/harmful were neither correct nor helpful. We group these
two potentially distinct categories together because it was difficult to achieve consensus among
doctors on what should be considered harmful. Some, for example, would consider antibiotics
for the unstable angina patient unnecessary. Others could take a longer view with antibiotic
resistance in mind and consider it as ultimately harmful. However, none of the treatments we
observed were directly contra-indicated as having immediately negative effects, and hence most

of these represent unnecessary treatments as opposed to directly harmful ones.*’

There are several advantages to using the checklist completion rate as a measure of provider

quality. First, it has the highest statistical power because it is a continuous measure of quality,

2% If the overall quality of care was higher, we could have designed the SP case with a patient who is allergic to
certain kinds of antibiotics or who is on regular medication for another illness. In this case, many treatments would
have been harmful and the case would have required the doctor to watch out for drug interactions. Given the low-
level of overall quality of care, designing such an SP case would not have been very useful at discriminating quality
because SPs were never asked about existing allergies or whether they were currently taking any medication.
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whereas both diagnosis and treatment are binary. Second, there is no censoring unlike in the
case of a diagnosis (which is not pronounced in the majority of cases made) and interpretation is
less subjective than coding the 'correctness' of a treatment (see details below). Finally, it is
possible that a provider may have gotten lucky in pronouncing a correct diagnosis or providing a
correct treatment for the specific case that we had in mind, but may have made a mistake if the
true underlying ailment was different (with the same presenting symptoms). In other words, it is
the checklist that allows a provider to identify a specific diagnosis and treatment regardless of

what the illness is for the presenting symptoms.

On the other hand, patient welfare depends mostly on being treated correctly by the provider,
and not on checklist completion per se (or the diagnosis pronounced) and so we also focus on the
rate of provision of correct treatment for the case that was presented. However, even after
classifying all medicines as correct, helpful, and unnecessary, there are two challenges in coding
the "correctness" of a treatment. The first is: "How should we interpret a referral?" In some
cases, this may be a good thing (if, for example, the provider refers a heart attack patient to a
hospital). In other cases, a "referral" may simply reflect a provider who deflected the case
without directing the patient usefully.! Since we do not send the SPs to the place that was
referred, there is no obvious way of coding the quality of referrals. We therefore try to be
conservative in our main analysis and do not treat referrals as correct treatments. When we

repeat the analysis treating these as correct, our results are unchanged.

A second challenge in classifying treatments is that in the proxy dysentery case, many
providers did not provide a treatment because the child was not presented, and instead asked to
see the child. We therefore report results for 'checklist completion' using all three cases, but drop
the dysentery case for 'diagnosis' and 'treatment’ because the patient (the sick child) was not

actually presented for this case. All results are robust to dropping the case completely.

While checklist completion rate and provision of a correct treatment are different outcomes,

Figure 1 shows that the checklist completion rate is a very good predictor of the probability of

2! Field notes from the SPs suggest that this often happened in public clinics where the qualified doctor was absent
and where the officiating provider heard the case presented and told the SP to go somewhere else, as he was not able
to treat him. By necessity, this is coded as a “referral” in our data.
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providing a correct treatment, and the two measures of quality are highly correlated.* Further,
checklist completion is strongly positively correlated with the time spent by the provider with the
patient, which suggest that the checklist items were appropriate since providers do more items

when they spend more time with the patient (Figure 2).
4. Results - Quality of Care across Public and Private Providers
4.1. Estimation Framework

Our main interest is in estimating differences in the quality of care that patients received
from providers in the public and private sectors. In the representative sample of providers we

estimate:
Qi(scp)m = :80 + ﬁlprivateip + ﬂZXp + 55 + 5c + 5m + gi(scp)m (1)

where we regress each measure of quality g (checklist completion, diagnosis, and treatment) in
interaction i between a standardized patient S presenting case C, and a provider p in market m on
an indicator for the sector (Private), with §; being the term of interest. Since we pool cases and
SPs and there may be systematic differences across them, all our specifications include SP and
case fixed effects (s and d.). We report three sets of estimates for each quality measure. First,
we include only SP and case fixed effects; then we add market fixed effects so that comparisons
reflect relative performance in the same market (note that not all markets had both types of
providers); finally, we add controls for provider and practice characteristics X, to adjust for

observable differences between public and private providers.

While B; provides a useful estimate of the differences in quality across public and private
providers in a representative sample of providers, it is a composite estimate that includes
differences in unobservable provider characteristics, as well as the effect of practicing in the

private sector.”> To isolate the impact of private sector practice, we re-estimate (1) in the dual

2 As Das et al. (2012) point out this also suggests that providers believed the SP presentations. In a Bayesian model,
the provider, faced by a patient with chest pain, would assign subjective probabilities to differential diagnoses. If
further questioning led the provider to believe that the patient did not have a serious condition, we should find that
the likelihood of correct treatment declines with questioning. We find precisely the opposite. The providers who got
it wrong did not ask many questions or undertake examinations; providers who questioned the patient and conducted
exams were more likely to conclude that the SP had the condition that they presented with.

3 A further caveat in interpreting P is that it equally weights all providers and does not account for differential
market shares of the providers in the representative sample. Given differentiated characteristics of providers
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sample that only includes data from the cases where we sent the SPs to the public and private
practices of the same MBBS doctor. We report three sets of estimates here as well. First, we
include only SP and case fixed effects®*; then we add district fixed effects (since the sample for
the dual practice sample was drawn from a district-level frame of public MBBS doctors and not
at the market level as was done for the representative sample); finally, we include controls for

observable differences across the public and private practices of the doctors.
4.2. Completion of Essential Checklist of History Taking and Examinations

Columns 1-3 in Table 3 present results from estimating (1) in the representative sample. Our
outcome variable is 'provider effort', measured by time spent and checklist completion. While
the results are very similar across the three specifications, we focus our discussion on the
estimates in Panel B, because they compare relative performance within the same market
(without controlling for provider characteristics), which is the relevant choice set for patients.
Base levels of effort among representative public providers are low. The average public provider
spent 2.4 minutes with the SP in a typical interaction and completed 16 percent of checklist
items. Private providers spend 1.5 minutes more per patient and complete 7.4 percentage points
more items on the checklist (62 percent and 47 percent more than the public providers
respectively). When evaluated on the IRT scaled score, private providers score 0.61 standard

deviations higher.

Columns 4-6 repeat the analysis in the dual sample, and we find the same pattern. Public
MBBS doctors appear to be more productive than the typical public provider in the
representative sample (many of whom are unqualified) because they complete a slightly higher
fraction of checklist items (18%) in 35% less time (0.9 minutes less). However, this additional
productivity is not used to complete more checklist items in the public practice, but rather to
reduce the time spent with patients (1.56 minutes versus 2.4 minutes in the representative

sample). In their private practices, the same doctors’ double time spent with patients, completed

including access and price, there is no obvious way to weight them, which is why we present mean effects in a
representative sample.

** Note that we do not include provider fixed effects since the angina case was not presented in both the public and
private practices of the same doctor, and will drop out if we do so. However, since the case was randomized across
the public and private practices of the doctor and assignment was balanced on measures of quality on the other case
(see Table A4), our estimates will be an unbiased estimate of the average quality difference across the public and
private practices of public MBBS doctors. We also estimate (2) with provider fixed effects and the results are
unchanged (but are then mostly driven by variation in the asthma case).
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50 percent more checklist items, and scored 0.73 standard deviations higher on the IRT-scaled
measure of quality. It is worth comparing these differences with those obtained in interventions
that are regarded as highly successful. For instance, Gertler and Vermeesch (2012) look at
checklist completion as a result of the introduction of performance pay in Rwanda. They find
that performance pay increased checklist completion by 0.09 standard-deviations; we find that
the difference in checklist completion across public and private practices of the same doctor is

seven times larger.

These differences are seen clearly in Figures 3-5. Figure 3A plots the IRT-score distribution
(based on checklist completion) of public and private providers in the representative sample,
Figure 4A does so for the dual sample, and Figure 5A pools all four samples together. Figures
3B, 4B, and 5B plot the cumulative distribution functions (CDF) for the same comparisons.
Distributions of checklist completion for private providers first-order stochastically dominates
that of the public providers (Figure 3B), and the corresponding distribution for the private
practices of public providers also first-order stochastically dominates that of their public
practices (Figure 4B). Finally Figures SA and 5B show that checklist completion is higher for
public MBBS doctors than a representative public provider (as would be expected given that the
former are more qualified), but it is lower for the public MBBS doctors even relative to a

representative sample of private providers (most of whom are unqualified).

Focusing on individual checklist items (Table AS) on each shows that private providers in
both samples are significantly more likely to perform several items on the checklist on all three
cases, and are no less likely to perform any of the items. In addition to ;, Table 3 (columns 1-3)
also shows that there is no correlation between the possession of any formal medical
qualification and checklist completion, suggesting that formal qualifications may be a poor
predictor of actual quality of care received.”” There is also suggestive evidence that doctors with
a higher patient load may be better ones (they have higher IRT scores) but spend less time with

patients.

» We also find no correlation between possession of an MBBS degree and checklist completion, but note that there
are very few MBBS doctors in the representative sample (see Table A1 for details on sample composition). Also, as
noted earlier, MBBS doctors complete more checklist items per unit time, but spend less time with patients.
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4.3. Diagnosis

Table 4 follows the same format as Table 3 but the dependent variables of interest are
whether any diagnosis was given and whether a correct diagnosis was given (both conditional
and unconditional on uttering a diagnosis). In the representative sample, 26 percent of public
providers offer a diagnosis, of who 15 percent offer a correct one. The unconditional probability

of a correct diagnosis was 4 percent.

Private providers in the representative sample are more likely to offer a diagnosis but are not
more likely to offer a correct one. The probability of offering a correct diagnosis is significantly
higher in the dual practice sample (15 percent vs. 4 percent), which is not surprising since these
comprise of trained MBBS doctors. Even among these doctors, however, there is no significant
difference in the likelihood of a correct diagnosis between their public and private practices.
Overall, the summary statistics, our price regressions (seen later), and our detailed field work
suggest that pronouncing a correct diagnosis is not seen by providers (and the market) as being

essential in this setting.
4.4. Treatment

Table 5 reports on several outcomes related to the treatment offered, coded as discussed in
section 3.3. The mean probability of receiving at least one correct treatment from a
representative public provider was 27 percent. However, these providers offered non-indicated
treatments at much higher rates, with a 66 percent probability of providing a helpful treatment,
and a 70 percent probability of providing an unnecessary treatment. Since the majority of
providers provide unnecessary treatments, the probability of receiving only a correct treatment
and nothing more is only 2.6 percent. Finally, we also report two measures that could proxy for
over-treatment — the rates of antibiotic prescriptions and polypharmacy (provision of multiple
medications).”® Antibiotics were prescribed or dispensed in 26 percent of interactions (though
they were not indicated), and 70 percent of treatment protocols could be characterized by

polypharmacy

In the representative sample, we do not find a significant difference between public and

private providers on the probability of providing a correct, helpful, or unnecessary treatment;

26 The WHO considers poly-pharmacy a useful proxy for over-treatment.
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however, point estimates suggest that private providers have a higher probability of providing
both correct and unnecessary treatments. Consistent with higher rates of treatments being
offered in the private sector, private providers in the representative sample have a 16.5

percentage point higher rate of poly-pharmacy.

In the dual practice sample, treatment outcomes are significantly better in the private
practices of public doctors (relative to their performance in their public practices). The rate of
correct treatment is 39 percent higher (14.8 percentage points on a base of 38 percent), and the
rate of antibiotic provision is 25 percent lower (12.1 percentage points on a base of 48 percent).
These results are robust to the inclusion of controls and alternative definitions of correct

treatment (see Table A6).
4.5. Knowledge and Effort of Public and Private Providers

The results in Tables 3 and 5 suggest that the typical private provider exerts significantly
greater effort than his public counterpart, but that this greater effort does not lead to better
treatment outcomes. How should we interpret this result?”” One possible explanation is that the
private providers exert greater effort, but have lower medical knowledge (note that the majority
are unqualified). Since quality of care is a function of both provider knowledge and effort, it
appears that the private providers make up for lower knowledge with higher effort, leading to
comparable overall levels of treatment accuracy. To examine this possibility further, we use the
‘discrimination’ parameter of each checklist item (as estimated by the IRT-model), to classify the
individual items into terciles of low, medium, and high discrimination items. As discussed
earlier, higher "discrimination" items are those that are more effective at distinguishing provider
quality. The terciles for each individual item are indicated in Table AS, and we see for instance
that in the unstable angina case, asking whether the pain was radiating was a high discrimination

item compared to asking when the pain started, which was a low discrimination item.*®

Table 6 reports the same specifications as in Table 3, but compares public and private

providers on the fraction of checklist items completed by the level of item discrimination. In

?7 Note that the most obvious explanation for this result (that checklist completion is not a good predictor of better
treatment) is not true given the strong positive correlations between the two seen in Figure 1.

%% The classification of items into terciles of difficulty is done within each case, but the results are robust to
classifying the items jointly across all cases as well.
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general, providers are much less likely to complete high discrimination items on the checklist
(consistent with low overall quality of care). In the representative sample, private providers
complete 11 percentage points more of the low-discrimination checklist items but are no more
likely to complete high-discrimination checklist items. However, in the dual sample doctors are
significantly more likely to complete both low and high-discrimination items in their private
practice. These results suggest that while the representative private provider does exert more
effort, this effort may be directed in areas where marginal productivity is lower (which is
consistent with lower knowledge). The results also highlight the importance of using the dual
sample for isolating the effect of incentives since differences across private and public providers

in the representative sample confound variation in provider composition, knowledge, and effort.
4.6. Real patients

While the use of SPs to measure quality of healthcare has several advantages over the next
best method of participant observations (POs) where doctors are observed during the course of a
typical work day, one limitation with the SP method is that it can only be conducted on a small
number of cases, which may not adequately represent the range of illnesses that patients come
with in this setting. Further, we may worry that the audit methodology may represent “off
equilibrium” situations in the market that do not extend to its general functioning.”’ We
therefore supplemented our data collection (after completing the SP modules) by conducting
day-long observations in provider clinics to code actual provider-patient interactions. We
conduct these observations both in the representative and in the dual sample observing the
provider in both private and public practices. While we cannot code the accuracy of the
diagnosis and treatment from these observations (since we do not observe the underlying illness),
we record several observable characteristics of each patient interaction based on over 1000

interactions in both samples.

Table 7 reports results using a similar specification as in (1) but with the data from real
patient interactions, and uncovers similar patterns. Private providers spend more time with
patients, ask more questions, and are more likely to conduct a physical exam. But they are less

likely to dispense medicine on premises and are more likely to prescribe them instead. We find

%% Note that while the SP methodology allows us to compare the same cases across public and private providers, it is
possible that it may be off the equilibrium path for a patient with a serious condition to visit one type of provider.
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the same results in both the representative and in the dual samples, and the results are robust to
including market fixed effects and patient controls (based on conducting exit interviews with the
patients as they were leaving the clinics). Thus, our results from observing real patients
corroborate those from the SPs, with significantly higher levels of effort among private providers

using both methods.
4.7. Robustness

Our main results pool data across cases to maximize power. For completeness, we also show
the results from in Tables 3-5 by case (Table A6). The superior performance of private providers
on time spent and checklist completion is seen in each of the three cases and in both the
representative and the dual samples. Consistent with the overall results, private providers in the
representative sample do not do better on diagnosis or treatment in any of the individual cases.
In the dual sample, MBBS doctors were 14 percentage points more likely to correctly diagnose
and 29 percentage points more likely to correctly treat the unstable angina (heart attack) case in
their private practice relative to their public practices. In the asthma case, they are 11 percentage
points more likely to offer a correct treatment (but this is not statistically significant given the

smaller case-specific sample size).

We confirm that the results in Table 5 are robust to alternative definitions of correct
treatment, such as treating all ‘referrals’ as a ‘correct’ treatment (Table A7 shows the specific
treatments offered by case, including referral frequency; Table A8 shows that the results are
robust to treating all referrals as a correct treatment). As discussed earlier, we include the
dysentery case for the analysis of checklist completion but exclude it from the analysis of correct
diagnosis and treatment because of the large fraction of cases where the provider did not provide
these and instead asked to see the child (see Table A7). Since there is a possibility that the
checklist completion may also be censored in such cases, we also present the checklist
completion results without the dysentery case and the results of Table 3 continue to hold (Table
A9). We also show the core results with controls for clinic-level infrastructure and facilities
(Table A10), and all the results continue to hold as in Tables 3-5, suggesting that the results are

not being driven by differences in facilities and infrastructure across public and private clinics.
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5. Results — Pricing and Cost Effectiveness

A unique aspect of our study is that we are able to observe prices charged for a completed
transaction in an audit study, while simultaneously having objective measures of quality. Since,
we also observe the wages paid in the public sector, and have corresponding measures of quality
of care in the public sector as well, we can compare the extent to which market and state

provision compensates providers for quality of care.
5.1. Correlates of Prices Charged among Private Providers

Figure 6 shows a strong positive correlation between price charged and checklist completion,
suggesting that the market rewards effort. Table 8 (column 1) shows binary correlations between
prices charged and our various metrics of healthcare quality, while columns 2-8 show the
correlates of prices charged with measures of quality in multiple regressions. We see in column
1 of Table 8 that the market rewards several measures of quality of care including time spent,
checklist completion rates, and provision of a correct treatment. On the other hand, we find no
price premium for pronouncing a correct diagnosis, and also find a price penalty for referrals,
which may reduce provider incentives to refer patients away in cases where it is optimal to do so.
Finally, we find a price premium for dispensing medicines as well as for the total number of

medicines dispensed, which may provide incentives for the provision of excessive medication.

Most of these patterns are repeated in the multiple regressions. The provision of a correct
treatment is no longer independently rewarded, but this is likely due to the high correlation
between the provision of a correct treatment and the checklist completion rate (as seen in Figure
1), and also with the incidence of dispensing medicines (both of which continue to be significant

in the multiple regressions as well.

The correlates of pricing observed in Table 8 point to both strengths and weaknesses of
market-based incentives for healthcare provision. On one hand, there appear to be positive
incentives for the provision of better quality care. On the other hand, the results are consistent
with evidence from other settings, which show that markets for credence goods with asymmetric

information between providers and customers often reward over-provision to the detriment of
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customer welfare. Overall, the results suggest that the market rewards providers who "do more",

which is correlated with doing more "good" things as well as more "unnecessary" things.*

A plausible interpretation of our results is that "observable" markers of quality to individual
patients (such as time spent, checklist completion, and provision of medication) are rewarded by
the market. Since these observable markers are also correlated with the provision of correct
treatment, it appears that the market rewards better quality of care, while at the same time
providing incentives for unnecessary treatments. Finally, while patients may not be able to
assess the "quality" of care in an individual interaction with a provider, the "market" may be able

to do this better over time.
5.2. Correlates of Public Sector Wages

In sharp contrast to the market for private healthcare, the public sector rewards qualifications
and age (experience), but there is no correlation between provider wages and any of our
measures of quality including the time spent, checklist completion, correct diagnosis, or correct
treatment (Table 9). On the contrary the correlations suggest that better paid providers are more
likely to give out an unnecessary treatment. Thus, while the administrative structure of wages in
the public sector reward qualifications and seniority, we find no correlation between wages and

the quality of care provided.”!
5.3. Comparative Cost Effectiveness

While healthcare in the public sector is free or nominally priced to the user, it is not cost-free
to the tax payer. Table 10 presents estimates of the cost per patient in the public sector, and
calculates that the cost per patient interaction is around Rs. 240. This is a conservative
calculation because it uses only the wage cost in the public sector (and does not include any cost

of facilities, equipment, medicines or administration), whereas the fees charged are the only

% However, unlike the existing credence good literature, we are also able to observe over-provision in the public
sector and find that both public and private providers have similarly high levels of provision of unnecessary
treatments (Table 5).

3! These results are similar to those found in publicly-provided education in India, where teacher salaries increase
with qualifications and seniority, but are not correlated with teachers’ effectiveness at raising test scores (see
Muralidharan 2013). It is theoretically possible for public doctors to be given non-monetary rewards for
performance, such as more desirable postings. In practice, these are typically obtained by more senior doctors, and
we find no correlation between seniority and quality of care provided. We also find no correlation between quality
of care provided and measures of "posting quality" such as proximity to facilities (results available on request).
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source of revenue for private providers, and hence will cover all operating costs. It also assumes
that all patients shown in the official records of the PHC/CHC were true patients. Finally, as is
standard in comparative cost effectiveness analysis of this sort, we assume that there is a

comparable case mix for primary-health visit across public and private facilities.

Thus, even though private providers charge much more per consultation than public ones (as
seen in Table 1), the fees charged by private providers of around Rs. 50/consultation are around a
fifth of the cost per patient interaction in the public sector. The relative social cost per patient
interaction is likely to be even higher in the public sector because the calculation above does not
include the cost of the greater number of unsuccessful trips that patients make to see a doctor in
the public sector. In our own case, SPs made more unsuccessful trips to see a doctor in the
public practice relative to the private practice (1.64 attempts per case versus 1.39) and had a
significantly lower rate of successfully seeing a public MBBS doctor in his public practice

relative to his private practice (75% versus 93%).
6. Discussion and Conclusion

Using an audit methodology, we present the first set of results on the quality of public and
privately provided healthcare in a low-income country that features a de facto unregulated
private sector. Comparisons of representative public and provider samples suggest that patients
in our setting have few good options for healthcare — public or private. Private sector providers,
the majority of whom have no formal medical training, spend more time with patients and are
more likely to adhere to a checklist of recommended case-specific questions and examinations,
but their effectiveness appears to be ultimately limited by their low level of medical knowledge.
Public sector clinics, though theoretically staffed by qualified providers, are characterized by
lower provider effort. Posts are vacant and doctors are frequently absent, so that even in a public
sector clinic, the patient often sees a provider without formal training. The lower effort
(compared to the private sector), appears to offset the benefit of having more qualified providers
in the public sector, and ultimately there is little difference in correct treatment or the overuse of
incorrect medicines across a representative sample of public and private providers. At least on
the basis of these data, there is little evidence that patients are harming their health more by
going to the private relative to the public sector, and the price paid could well reflect patient

demand for provider effort (including more reliable presence at the clinic).
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Comparing the same provider in the public and private sector allow us to isolate the effect of
customer accountability in the private sector and compare it with administrative accountability in
the public sector. The first appears to perform better on all counts. Adherence to checklists and
correct treatment rates are higher in the provider’s private clinic, and rates of incorrect treatments

are identical in both sectors.

Better treatment according to medical guidelines is consistent with the hedonic price-effort
relationship in the private sector, which is absent in the public sector. Providers in the private
sector earn more when they complete more of the medically necessary checklist, and when they
provide a correct treatment, showing that the market rewards certain key aspects of high quality.
Where customer accountability does fail is in its ability to control the extent of unnecessary
medication. Patients frequently receive treatments that they didn’t need, and they pay for them.
Surprisingly, however, the rate of provision of unnecessary medication is equally high in the
public clinics. Finally, our best estimates of cost per patient interaction suggest that the public
healthcare system in India spends over four times more but does not deliver better outcomes than

the private sector.

Our results are directly relevant for Indian and global health policy debates, which have been
hampered by a lack of empirical evidence on the quality of clinical interactions in the public and
private sector. Under the status quo, considerable attention has been focused on inadequate
access to publicly-provided healthcare and the need to increase spending on the public healthcare
system (Reddy et al. 2011; Shivakumar et al. 2011; Planning Commission 2013). Our results
suggest that enthusiasm for the public sector as the primary source of healthcare in resource poor
settings has to be tempered by the extent to which administrative accountability is enforced in
the system. More broadly, the quality of healthcare depends both on provider knowledge and
effort, and there are likely positive returns to investing in improved incentives for effort in the
public system of healthcare delivery (where providers are more qualified) or increased training

and credentialing among private healthcare providers, who have better incentives for effort.*?

320ur results should not necessarily be interpreted as recommending a fee-for-service model of compensating
healthcare providers to provide them with incentives for effort. There is considerable evidence from the US that
such a model can induce over-treatment (Clemens and Gottlieb 2014), which may be especially undesirable in a
low-income setting. On the other hand, it is worth noting that the status quo public healthcare system in India
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However, current policy thinking often points in the opposite direction, with a focus on
hiring, training, and capacity building in the public sector on one hand (without much attention
to their incentives for effort), and considerable resistance to training and providing legitimacy to
unqualified private providers on the other (Reddy et al. 2011; Planning Commission 2013;
Shivakumar 2014). This viewpoint is often justified by ad hoc assumptions that patients—
particularly those who are poor and illiterate—are unable to make accurate decisions regarding
their health care. While certainly possible, such an assertion would have to be backed by
empirical evidence on patient demand and quality of care. Our paper is one of the first attempts
to do so, and expanding this methodology to other conditions and settings will allow for a richer
understanding of the functioning of medical systems in settings with low resources and

administrative capacity.

provides negative incentives to doctors for exerting effort, since greater effort is likely to lead to an increased load of
patients with no increase in compensation.
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Appendix 1: Mapping and Sampling of Providers in the Representative Sample
A. Mapping of Providers

We first sampled five districts in the state of Madhya Pradesh, stratified by region and an index
of health outcomes (the sampled districts were Chhindwara, Gwalior, Jhabua, Rajgarh, and
Shahdol). Within each district, we randomly sampled 20 villages using probability proportional
to size (PPS) sampling after restricting the frame of villages to those with a population below
5.000. Thus the sample of villages is representative of the state of Madhya Pradesh.

In each of the 100 sampled villages, we first conducted detailed Participatory Resource
Assessments (PRA) with groups of villagers to obtain a list of all providers households sought
primary care services from. To obtain a comprehensive list of providers households regularly
accessed, at least three PRAs were conducted in each village and names and addresses of
providers both within and outside the village were recorded. Surveyors then compiled a list of all
providers by location (inside village and outside village) and visited every provider inside the
village and verified the listing. We also administered a Provider Census to obtain basic
demographic, practice characteristics and clinic characteristics details from the provider. During
the verification, providers were also asked to list all other providers practicing within the village
and any new provider was added to the list and a census was administered to the new provider.

We then administered a short household census to every household in the sample village which
collected information on household demographics and health care seeking behavior. We asked
household heads to list all members of the household and report the incidence of any primary
illnesses in the past one month. For all reported morbidities in the past month, we then asked
households to report if they sought care and to identify the name and practice location of the
provider they received care from. During this process surveyors used the list of providers they
had obtained from PRAs to aid households in identifying providers they has visited. When
households reported visiting providers outside of the sampled village, we collected providers’
name, address and village/town name and practice details to the extent possible.

For each sampled village, after the completion of all household surveys, we analyzed
information from the household survey in the field and listed all locations (villages and towns)
other than the sampled village where households reported they visited in the last one month. If 5
percent or more households reported visiting a provider in an outside location, we identified that
location as a “cluster village” and considered it a part of the “health care market” for the sampled
village.

Once all cluster villages for a sampled village were identified, our surveyors visited those
villages and mapped all providers practicing in the cluster locations, regardless of whether
households reported visiting them in the past month or not. Once again, PRAs were conducted in
multiple locations of each cluster village and a provider list was generated. Surveyors then
visited each provider on the list, administered a census and also asked providers to list any other
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provider practicing in that location. This exhaustive mapping process ensures that we mapped the
universe of providers that households in our sampled villages sought primary care services from
and had access to.

B. Sampling of Providers for SP visits

The SPs needed to have a plausible reason for being in the village (which they were not from),
and the typical narrative was that they were traveling and passing by the village. We therefore
dropped remote villages from the sample where SPs were administered because the SPs would
have had a higher risk of detection in these locations. We dropped two districts (Jhabua and
Shahdol) where several of the villages were remote, and restricted our initial sampling frame for
SP visits to the 60 sampled villages in the three districts of Chhindwara, Gwalior, and Rajgarh
(for the representative sample).

The universe of providers for SP work is smaller than what we mapped. Four broad categories of
providers in our data were excluded from SP work. First, we excluded all nurses, midwives,
community health workers, day-care center workers, chemists and pharmacists both in the public
and private sector. Although in our surveys, household directly report that they seek primary care
from these provider types, government regulations forbid these health workers from providing
primary care. Second, we exclude all mobile and itinerant providers from the sampling universe.
Administering SPs to these providers would have been extremely difficult. Third, we exclude all
providers with whom we could not complete a Provider Census during the mapping process.
Finally, we also exclude providers who practice from home and do not have a signboard (in the
absence of basic information on the provider and/or a publicly visible signboard identifying a
provider, the SP would have risked detection by visiting such a provider). Overall, we had a
total of 719 eligible providers in the 60 sampled villages, of whom 144 were public and 575 were
private (Appendix Table Al).

Excluding the abovementioned provider types also rules out 8 markets from our sample. This is
because these markets did not have a single eligible provider type. Furthermore, we excluded 4
markets because these were extremely small, remote and lacked accessibility. Administering SPs
in these markets would have involved a high risk of detection. These four markets were
identified as such at the suggestion of our field staff and their remoteness verified using GPS
locations of households and providers. Finally, two villages — one that shares a common cluster
with another village and one that has another sampled village as its cluster — did not have any
eligible providers within the sampled village. Thus the unique number of markets we sample
from is 46. Restricted to these 46 markets, we had 649 providers in our sampling universe; 130
of those are public providers and 519 are private providers.

Once the list of markets to be sampled and the sampling frame was established, we randomly
sampled up to two eligible providers in each public clinic and up to six private providers in each
market. One market in Gwalior district was an exception to this rule. In the cluster village for
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this particular market, we found 113 providers practicing in the cluster village. In this market, we
relaxed our sampling methodology to sample up to 20 private providers. Following the sampling
methodology described above, we sampled a total of 247 providers (Appendix Table Al). The
breakdown between public and private is 45 and 202 respectively. There were 28 providers with
MBBS degrees in the sample, 12 are public and 16 are private.

C. Completion of SPs

We managed to complete at least one SP interaction with 224 providers we had mapped. Of
these, 214 providers are one of the 247 providers we sampled. Ten are providers who we had
mapped but did not sample. These happened to be practicing in the clinic at the time of SP visit
and the SP was completed with them. In 10 additional clinics (18 observations) our SPs saw
providers other than the one mapped and sampled, whose identity we could not verify (these
providers were not a part of our mapping exercise). Seventeen of these 18 instances occurred in
the public sector and one in the private sector.

Appendix 1B: Mapping and Sampling of Providers in the Dual Practice Sample
A. Mapping of Providers

We obtained a list of all Primary Health Centers (PHCs) and Community Health Centers (CHCs)
from the Ministry of Health of Madhya Pradesh. After excluding the PHCs/CHCs which were
covered as part of the representative sample, we mapped 200 facilities in this process. Of these
200 facilities, 40 did not have a MBBS provider posted (see Appendix Table A2). In the
remaining 160 PHCs/CHCs we located 216 unique providers (some providers are mapped to
multiple facilities). Our field team then embarked on detailed field work to find out if the
providers operated private practices and if so, to locate their private practices. We found that 132
of the 216 providers (61.1 percent) operated a private practice (dual practice providers). Once the
mapping exercise was complete, we administered our Provider Census to all mapped providers.
To the extent possible, the census was administered in the private clinic of the provider.

B. Sampling of Providers

We sampled one provider from every PHC/CHC with preference for a dual practice provider.
Often a provider is posted to multiple public facilities, and in cases where there were no
additional provider in these facilities, we randomly sampled the provider from one of the
multiple facilities they were posted to. With this sampling strategy, we sampled from 143 of the
160 facilities we could have sampled from. The total number of providers is 143, and of these, 94
operated private practices.

C. Completion of SPs

We managed to complete at least one SP observation with 118 of the 143 providers sampled. Of
the 49 providers without private facilities, we completed an SP with 30 providers. Of the 94
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providers with private practices, we were able to get at least one observation with 88 providers
(either public or private). The number of dual practice providers for whom we have at least one
observation in both public and private is 69. As discussed in the text, and seen in Table A10, it
was more difficult to complete a case in the public practice of the public MBBS doctors (because
of high absence rates), and we had a lower completion rate in the public practices of these
doctors than in the private practices (75% versus 93%).
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Table 1: Health market attributes

@ @ (6 @ ® ©
Madhya Pradesh SP Sample Villages
(5 districts, 100 markets) (3 districts, 46 markets)
Total Iflside O'utside Total Ifnside O.utside
village village village village
Panel A: Composition of markets based on census of providers
Total 11.68 3.97 7.71 16.02 4.65 11.37
(12.06) (4.49) (12.17) (15.81) (5.41) (16.42)
Public MBBS 0.45 0.05 0.40 0.50 0.02 0.48
0.97) 0.22) 0.93) 1.11) 0.15) 1.11)
Public alternative qualification 0.22 0.07 0.15 0.24 0.07 0.17
(0.48) 0.29) 0.39) 0.52) 0.33) 0.44)
Public paramedical 1.58 1.13 0.45 1.98 1.30 0.67
(1.90) (1.46) (1.33) 212 (1.49) 1.59)
Public unqualified 1.71 0.68 1.03 2.07 0.67 1.39
(1.75) (1.04) (1.54) (2.05) 1.12) 1.94
Total public 3.96 1.93 2.03 4.78 2.07 2.72
(3.20) (2.28) (2.63) (3.53) (2.45) (3.17)
Private MBBS 0.40 0.00 0.40 0.59 0.00 0.59
(1.57) (0.00) (1.57) 2.15) 0.00) 2.15)
Private alternative qualification 1.92 0.23 1.69 2.67 0.33 2.35
(3.65) (0.66) (3.65) (4.86) 0.90) (4.89)
Private unqualified 5.40 1.81 3.59 7.98 2.26 5.72
(6.01) (2.23) (6.14) (7.88) 274 8.32)
Total private 7.72 2.04 5.68 11.24 2.59 8.65
(10.54) (2.69) (10.81) (14.31) (3.38) (14.87)
Panel B: Composition of demand from census of households in sampled villages
Fraction of households that visited a provider in last 30 days 0.46 0.58
(0.50) 0.49)
Fraction provider visits inside/outside village 0.66 0.34 0.69 0.31
0.47) 0.47) 0.46) 0.46)
Distance traveled to visited provider (km) 1.61 0.40 3.83 1.37 0.38 3.51
(2.14) (0.65) (2.14) (2.37) (1.16) (2.84)
Fraction of visits to MBBS doctor 0.04 0.01 0.09 0.02 0.00 0.06
(0.19) (0.09) 0.29) 0.13) (0.00) 0.23)
Fraction of visits to private sector 0.89 0.92 0.85 0.96 0.97 0.93
(0.31) (0.28) 0.36) 0.21) 0.18) 0.26)
Fraction of visits to private sector 0.88 0.89 0.83 0.95 0.96 0.91
(conditional on public availability) (0.33) 0.31) (0.38) 0.22) (0.20) (0.28)
Fraction of visits to private sector 0.83 0.84 0.79 0.93 0.98 0.90
(conditional on public MBBS availability) 0.37) (0.36) 0.41) 0.25) 0.15) 0.30)
Fraction of visits to unqualified providers 0.77 0.87 0.55 0.82 0.89 0.64
0.42) 0.34) (0.50) 0.39) 0.31) 0.48)
Fraction of visits to unqualified providers 0.74 0.82 0.54 0.81 0.86 0.64
(conditional on public availability) 0.44) (0.38) (0.50) 0.39) 0.35) 0.48)
Fraction of visits to unqualified providers 0.60 0.77 0.38 0.66 0.81 0.39
(conditional on public MBBS availability) 0.49) 0.42) (0.48) 0.47) (0.39) (0.49)
Panel C: Sample Characteristics from household census of provider choice
Number of villages 100 46
Average village population 1,149 1,199
Average number of households per village 233 239
Number of reported provider visits 19,331 12,122
Average number of visits per household per month 0.83 1.10

Notes: Standard deviations in parentheses. The number of providers available to a village was determined by a provider census, which surveyed all
providers in all locations mentioned by households in 100 sample villages, when asked where they seck care for primary care services, regardless of
whether or not the particular provider was mentioned by households. Unqualified providers report no medical training. All others have training that
ranges from a correspondence course to a medical degree. "Outside villages" are typically adjacent villages or villages connected by a major road.
The 30-day visit rate was calculated from visits to providers reported by households in a complete census of households in the 100 sample villages.
The type of provider they visited was determined by matching reported providers to providers surveyed in the provider census.



Table 2: Characteristics of providers and practices where SPs were administered

@ @ (C) @ ©) ©) ™ ® ) (10)
Representative Sample Representative sample of Public MBBS providers Dual Practice sample
(3 districts) (5 districts) (5 districts)
Public
Public Private p-value of All public  without dual Public Wl,th p-value of Public Private p-value of
1)-©Q) , dual practice  (5)-(6) ®-0)
practice

Panel A: Provider characteristics
Age of Provider 46.92 43,51 0.10 44.52 44.74 44.43 0.89
Is male 0.86 0.96 0.02 0.87 0.96 0.84 0.10 0.84 0.85 0.87
More than 12 years of basic education 0.58 0.52 0.48 0.64 0.52 0.69 0.09
Has MBBS degtee 0.25 0.07 0.00 1.00 1.00 1.00
Has alternative medical degree 0.11 0.21 0.18 0.00 0.00 0.00
No medical training 0.61 0.68 0.42 0.00 0.00 0.00
Number of practices 1.14 1.07 0.21 1.83 1.16 2.13 0.00
Tenure in years at current location 15.22 13.70 0.42 6.15 5.11 6.56 0.28
Panel B: Clinic characteristics
Dispense medicine 1.00 0.81 0.00
Consultation fee (Rs.) 3.65 51.24 0.00 3.75 3.15 3.92 0.00 3.92 57.93 0.00
Number of patients per day 28.06 15.74 0.00 31.85 31.30 35.00 0.74 35.00 17.59 0.07
(self reported in census)
Number of patients per day 5.72 5.75 0.98 16.04 13.72 16.86 031 16.86 5.63 0.00
(from physician observations)
Electricity 0.94 0.95 0.93 1.00 1.00 1.00 1.00 1.00
Stethoscope 0.97 0.94 0.47 1.00 1.00 1.00 1.00 1.00
Blood pressure cuff 0.83 0.75 0.34 1.00 1.00 1.00 1.00 1.00
Thermometer 0.94 0.92 0.64 0.97 0.94 0.98 0.20 0.98 0.97 0.63
Weighing Scale 0.86 0.52 0.00 0.94 0.94 0.94 0.96 0.94 0.82 0.04
Handwash facility 0.89 0.81 0.30 0.84 0.84 0.85 0.93 0.85 0.81 0.56
Number of providers 36 188 103 31 72 72 84

Notes: Standard deviations are in parentheses. Unit of observation is a provider. The dual practice sample consists of providers who received a standardized patient in both their public and
private practices. Provider mapping and complete provider census yielded information about whether or not a provider operates more than practice. The representative sample did not
employ the intense reconnaisance to find both the public and private practices of the same provider, and thus the proportion of dual practice providers can be considered self-reported. In
the dual practice sample, however, the existence of additional medical practices was verified by repeated observation. Alternative qualifications are as follows: BAMS, BIMS, BUMS,
BHMS/DHMS, DHB, BEHMS, BEMS, B.Sc. Nutsing/M.Sc. Nursing, B.Pharma/M.Pharma. In the public sector of the representative sample, thete are 3 providers with BAMS and 1
with B.Pharma/M.Pharma. In the private sectot, thete are 21 with BAMS, 9 with BHMS/DHMS, 3 each with BIMS and DHB, 2 with B.Pharma/M.Pharma and 1 with BUMS. No
medical training includes providers with RMP, other degrees (which could not be verified) and providers who self-reported no formal training. In the public sector of the representative
sample, there are 22 with no formal qualifications, 4 with RMP and 1 who reported other degree. In the private sector, there are 128 with no formal qualfication, 46 with RMP and 10 who
reported other degrees. Means for consultation fee were calculated from direct observations of clinical interactions. All other variables derive from a survey administered during the census

of providers.



Table 3: Provider effort in the public and private sectors

M @ &) @ ) ©)
Representative sample Dual practice sample
i Percentage . Percentage
Time ‘Spent of check]gi;st IRT score Time ‘Spent of check]%st IRT score
(mins) _ (mins) .
items items
Panel A: SP and case fixed effects
Is a private provider 1,222 6.758%** 0.512** 1,471+ 8.888** 0.729%**
(0.250) (2.488) 0.211) 0.267) (1.762) 0.178)
R-squared 0.305 0.160 0.237 0.219
Number of observations 662 662 233 331 331 138
Mean of public 2.388 15.287 1.562 17.677
Mean of private 3.703 22.302 2.965 28.223
Mean of sample 3.603 21.764 2.274 23.030
Panel B: SP, case and market/district fixed effects
Is a private provider 1.486%+* 7.352%4% 0.608** 1.475%%F 8.882%+* 0.729%F*
(0.244) (1.948) 0.273) (0.259) (1.762) (0.180)
R-squared 0.391 0.259 0.258 0.233
Number of observations 662 662 233 331 331 138
Panel C: SP, case and market/district fixed effects
Is a private provider 1.2406%+* 5.999** 0.500* 1.452%%¢ 9.414x%* 0.770%%*
(0.319) (2.338) (0.301) (0.268) (1.827) (0.190)
Has MBBS -0.156 3.285 0.043
(0.568) (2.940) 0.257)
Has some qualification -0.131 2.518 0.157
(0.299) (1.716) (0.151)
Age of provider -0.004 -0.046 0.000 0.005 -0.064 0.004
0.012) 0.071) (0.008) (0.015) (0.102) (0.101)
Gender of provider (1=Male) 0.653 -0.949 0.212 -0.077 -1.383 -0.288
(0.544) (3.529) (0.327) (0.3806) (2.639) (0.309)
Patient load during visit -0.096* -0.144 0.082** -0.106%* -0.283 0.013
(0.052) (0.554) (0.040) (0.062) 0.424) 0.517)
R-squared 0.399 0.259 0.275 0.233
Number of observations 638 638 221 302 302 126

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the market
level are in parenthesis. All regressions include a constant. Observations are standardized provider-patient interactions,
except in IRT score column where each observation is a provider. The score is computed using all cases, plausible
values scores are used. Market fixed effects are used for the representative sample, and district fixed effects for dual
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Table 4: Diagnosis in the public and private sectors (unstable angina and asthma cases only)

) ¢)) 3 C) (6)) ©)
Representative sample Dual practice sample
Correct Correct Cortrect Cortrect
Gave . . . . Gave . . . .
. . diagnosis diagnosis . , diagnosis diagnosis
diagnosis diagnosis

(conditional) (unconditional) (conditional) (unconditional

Panel A: SP and case fixed effects

Is a private provider 0.168*** -0.014 0.016 0.095 -0.050 0.018
(0.052) (0.057) 0.022) (0.068) (0.105) (0.053)
R-squared 0.130 0.121 0.075 0.130 0.114 0.054
Number of observations 440 178 440 201 88 201
Mean of public 0.263 0.150 0.039 0.380 0.395 0.150
Mean of private 0.431 0.135 0.058 0.495 0.380 0.188
Mean of sample 0.418 0.135 0.057 0.438 0.386 0.169
Panel B: SP, case and market/district fixed effects
Is a private provider 0.188*** -0.019 0.023 0.089 -0.067 0.018
0.072) (0.093) 0.031) (0.069) (0.109) (0.054)
R-squared 0.218 0.301 0.145 0.149 0.176 0.066
Number of observations 440 178 440 201 88 201
Panel C: SP, case and market/district fixed effects
Is a private provider 0.149* -0.046 0.031 0.083 0.005 0.037
(0.081) 0.111) (0.035) 0.072) 0.122) (0.058)
Has MBBS -0.092 0.108 0.008
(0.093) (0.134) (0.039)
Has some qualification 0.023 -0.010 -0.012
0.074) 0.075) 0.028)
Age of provider -0.002 -0.005* -0.002 0.002 -0.001 0.000
(0.003) (0.003) (0.001) (0.004) (0.008) (0.003)
Gender of provider (1=Male) -0.089 0.272* 0.079* -0.125 -0.054 -0.086
(0.126) (0.145) 0.041) (0.109) (0.182) 0.079)
Patient load during visit -0.003 -0.017 -0.005 -0.018 -0.004 -0.005
0.014) 0.011) 0.004) (0.018) (0.034) (0.013)
R-squared 0.222 0.362 0.159 0.185 0.217 0.096
Number of observations 423 173 423 183 80 183

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the market level are in
parenthesis. All regressions include a constant. Observations are standardized provider-patient interactions. Market fixed effects are
used for the representative sample, and district fixed effects for dual practice sample.



Table 5: Treatment in the public and private sectors (unstable angina and asthma cases only)

M @ ©)] @ ®) ©) ™ ® (O] (10 () 12)
Representative sample Dual practice sample
Cortrect Helpful Unnecessary Correct o Poly- Correct Helpful Unnecessary Correct L Poly-
treatment  Antibiotic treatment  Antibiotic
treatment  treatment  treatment pharmacy treatment  treatment  treatment pharmacy
Only Only
Panel A: SP and case fixed effects
Is a private provider 0.068 0.014 0.056 -0.020 0.016 0.130* 0.147+* 0.029 -0.031 -0.009 -0.119* 0.075
(0.056) (0.055) 0.074) 0.021) (0.062) (0.068) 0.064) (0.063) (0.054) 0.024) 0.068) (0.048)
R-squared 0.302 0.051 0.070 0.029 0.079 0.054 0.271 0.041 0.075 0.018 0.114 0.138
Number of observations 334 365 392 440 440 440 199 200 201 201 201 201
Mean of public 0.267 0.662 0.696 0.026 0.263 0.697 0.380 0.730 0.820 0.030 0.480 0.800
Mean of private 0.361 0.695 0.771 0.006 0.279 0.837 0.566 0.760 0.812 0.020 0.386 0.901
Mean of sample 0.353 0.692 0.765 0.007 0.278 0.827 0472 0.745 0.816 0.025 0.433 0.851
Panel B: SP, case and market/district fixed effects
Is a private provider 0.026 -0.001 0.104 -0.022 0.086 0.165%* 0.148%* 0.028 -0.031 -0.010 -0.121* 0.076
0.071) 0.075) 0.076) 0.024) (0.069) (0.069) 0.064) (0.062) (0.054) 0.025) 0.068) (0.048)
R-squared 0.450 0.261 0.265 0.061 0.239 0.219 0.294 0.090 0.118 0.067 0.130 0.177
Number of observations 334 365 392 440 440 440 199 200 201 201 201 201
Panel C: SP, case and market/district fixed effects
Is a private provider 0.067 0.023 0.099 -0.027 0.112 0.137* 0.170%* 0.051 -0.014 -0.024 -0.100 0.093*
(0.087) 0.091) 0.081) 0.024) (0.080) 0.075) (0.069) (0.066) (0.058) 0.024) 0.071) (0.053)
Has MBBS 0.207** 0.062 -0.090 0.051 0.267++* -0.057
(0.096) 0.118) (0.096) (0.033) (0.086) (0.090)
Has some qualification 0.052 0.057 -0.045 0.028 0.099 -0.025
0.073) 0.076) 0.069) 0.022) (0.063) (0.054)
Age of provider -0.002 -0.004 -0.001 -0.001 -0.000 -0.003 -0.002 -0.003 -0.001 -0.002* -0.001 -0.004
(0.003) (0.003) (0.002) (0.001) (0.003) (0.002) 0.004) (0.004) (0.003) 0.001) 0.004) (0.003)
Gender of provider (1=Male) 0.148 -0.228** -0.093 0.012 -0.029 -0.128* 0.037 0.201* 0.177* -0.048 0.152 0.158*
(0.128) 0.110) 0.107) (0.010) 0.132) 0.075) (0.100) (0.106) 0.091) 0.046) (0.100) (0.082)
Patient load during visit -0.015 -0.004 -0.003 -0.000 -0.008 -0.006 0.001 0.016 0.023* -0.003 0.002 0.026%**
(0.018) 0.018) 0.012) (0.001) (0.008) 0.011) 0.015) 0.011) 0.013) (0.004) 0.016) (0.009)
R-squared 0.460 0.279 0.284 0.092 0.272 0.240 0.273 0.133 0.162 0.122 0.159 0.219
Number of observations 321 350 378 423 423 423 181 182 183 183 183 183

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the market level are in parenthesis. All regressions include a constant. Observations are

standardized provider-patient interactions. Market fixed effects are used for the representative sample, and district fixed effects for dual practice sample.



Table 6: Provider effort in the public and private sectors by checklist item discrimination terciles

@ @ ©) @ ® ©)
Outcome variable: Percentage of recommended type of checklist items

Representative sample Dual practice sample

Low Medium High Low Medium High

discrimination discrimination discrimination discrimination discrimination discrimination

Panel A: SP and case fixed effects

Is a private provider 10.982+** 7.085%* 1.760 10.519%+* 11.745%%¢ 5.122%¢*
(3.281) (2.875) (2.143) (2.404) (2.360) (1.746)
R-squared 0.144 0.175 0.238 0.279 0.236 0.318
Number of observations 662 662 662 330 330 330
Mean of public 21.770 13.975 10.197 28.254 14.592 10.020
Mean of private 32.966 21.322 12.235 41.104 28.800 15.234
Mean of sample 32.108 20.759 12.079 34.756 21.782 12.659
Panel B: SP, case and market/district fixed effects
Is a private provider 11.290%+* 8.597FF* 1.594 10.594*+* 11.709%+* 5.077%F*
(2.609) (2.535) (1.969) (2.358) (2.381) (1.751)
R-squared 0.253 0.256 0.300 0.301 0.247 0.322
Number of observations 662 662 662 330 330 330
Panel C: SP, case and market/district fixed effects
Is a private provider 8.538%** 7317 1.657 11.786%+* 12.518*** 4.523%*
(3.030) (3.092) (2.381) (2.480) (2.460) (1.794)
Has MBBS 2.548 5.175 2.307
(3.949) (3.449) (2.9106)
Has some qualification 2.300 4.764* 0.721
(2.563) (2.447) (1.831)
Age of provider -0.151 -0.009 0.044 -0.069 -0.135 -0.042
(0.102) (0.094) 0.077) (0.139) (0.138) (0.101)
Gender of provider (1=Male) 1.009 -1.353 -2.369 2.773 -2.792 -3.651
(4.541) (5.383) (3.361) (3.5806) (3.565) (2.593)
Patient load during visit -0.041 -0.396 0.050 -0.501 -0.203 -0.211
(0.736) (0.557) (0.528) 0.576) 0.572) 0.4106)
R-squared 0.254 0.262 0.301 0.290 0.252 0.330
Number of observations 638 638 638 301 301 301

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the market level are in

parenthesis.

Checklist item discrimination parameters are estimated using the IRT methodology. The classification of items into

terciles of difficulty is done within each case, but the results are robust to classifying the items jointly across all cases. Market fixed

effects are used for the representative sample, and district fixed effects for dual practice sample.



Table 7: Real patients in the public and private sectors

@) @ ©) Q) ©) © ™ C)
Audit 1 Dual sample
Time spent Total Physical ~ Dispensed Time spent Total Physical ~ Dispensed

(mins) questions examination medicines (mins) questions  examination medicines
Panel A: no patient controls or fixed effects
Is a private provider 1.456%F  0.799%%F  (0371FeE -(0.2417FF* 1.894%kx 11544 0.143**  -0.560%**

(0.323) (0.180) 0.108) (0.082) 0.569) (0.318) (0.063) 0.097)
R-squared 0.054 0.030 0.103 0.029 0.115 0.082 0.017 0.398
Number of observations 1,137 1,137 1,133 1,138 1,085 1,083 1,082 1,090
Mean of public 2.378 2.994 0.473 0.765 1.499 3.284 0.678 0.963
Mean of private 3.833 3.793 0.844 0.524 3.393 4.439 0.821 0.403
Mean of sample 3.621 3.676 0.790 0.559 1.899 3.527 0.708 0.844
Number of public providers 29 29 29 29 51 51 51 51
Number of private providers 169 169 169 169 40 40 41 41
Panel B: including patient controls and market/district fixed effects
Is a private provider 1.192%%% 0.615%* 0.510%%F  -0.380%** 1.464%  0.4094%* 0.080*%*  -0.523%**

(0.325) 0.248) (0.086) 0.114) 0.300) 0.128) 0.039) (0.035)
Has MBBS degtee -0.427 0.416%* 0.155%  -0.407*F*

0.516) 0.227) 0.079) 0.132)
Has some qualification 0.349 0.021 0.004 -0.057

(0.388) 0.143) (0.050) 0.073)
Age of Provider -0.027** 0.006 0.001 0.000 -0.004 -0.017** -0.001 0.005%**

(0.010) (0.005) (0.002) (0.002) (0.006) (0.005) (0.002) (0.001)
Gender of Provider (1=Male) -1.433%* -0.780 0.016 -0.134 -0.362* 0.056 -0.102* 0.046

(0.688) (0.756) (0.087) 0.097) 0.202) (0.203) (0.054) (0.030)
R-squared 0.295 0.331 0.368 0.339 0.167 0.354 0.195 0.498
Number of observations 835 835 833 835 812 811 810 813

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the village level in parenthesis.

Observations are patient-provider interactions, and the sample has been limited to the SP sample. All regressions include controls for patients'

characteristics and patients' presenting symptoms. Controls for patients' characteristics include: whether patient has no education, number of

questions asked by patient, and patients' asset index. Controls for patients' presenting symptoms include: number of days patient has been sick,

patients' ease in performing activities of daily living, and indicators for a number of presenting symptoms (fever, cold, diarrhea, weakness, injury,

vomiting, dermatological problem, pregnancy, and pain). In panel B, mean of public is from markets that have both (public and private es of
ting gical p pregnancy, and pain). In p p P private) typ

providers. In the fixed effects regressions, market fixed effects are used in the representative sample and district fixed effects in the dual practice

sample.



Table 8: Prices charged and correct treatment (pooled sample, private interactions, unstable angina and asthma only)

) @) ©)] Q) ©®) ©) ™)
B1naf'y Multiple regressions
regres-smns (Fees in Rs)
(Fees in Rs.)
Time spent with SP (minutes) 1.088%¢* 0.645 0.635 0.564 0.356 0.693* 0.704*
(0.343) (0.450) 0.452) (0.490) (0.442) (0.384) (0.386)
Percentage of checklist items 0.367*+* 0.316%%F  0.323%F  (0.270** 0.294%* 0.196* 0.218%*
(0.089) (0.105) (0.109) 0.119) (0.120) (0.105) (0.095)
Correct diagnosis (unconditional) 3.972 -1.832 -0.391 -0.522 1.220 0.727
(4.959) (4.484) (4.776) (5.039) (4.858) (4.796)
Correct treatment 10.266%** 5.279* 4157 0.312 -0.231
(2.423) (3.048) (2.894) (3.124) (3.123)
Helpful treatment 7.605%+F -0.133 -3.715 -5.108*%  -5.570**
(2.686) (2.460) (2.884) (2.679) (2.8006)
Unnecessary treatment 16.647++* 13.587++  8.651** 5.940+* 5.579*
(2.820) (2.812) (4.048) (3.030) (3.140)
Dispensed medicine 8.592%k 7.0000%  17.527%kF  18.923%k*
(2.5606) (2.854) (3.015) (3.018)
Total medicines 4.776%+* 2.327 2.419* 2.755%*
(0.929) (1.461) (1.257) (1.292)
Gave/prescribed antibiotic 3.900* -1.637 -0.715 0.227
(2.110) (2.841) (2.438) (2.435)
Has MBBS 17.286%** 32.863%%k  33.125%kk
(B.717) (5.810) (5.292)
Has some qualification 0.210 9.396%** 8.766%*
(3.311) (3.415) (3.461)
Patient load during visit 0.618 0.692
(0.608) (0.490)
Age of provider 0.022 0.090
0.171) 0.114)
Gender of provider (1=Male) -7.027 -7.684
(4.600) (5.210)
Referred in Unstable Angina -18.377%*
(4.836)
Constant 20.757%%F  20.753%F  8.684*F*  7.400%* -5.144 -3.651
(1.995) (1.995) (3.335) (3.345) (3.1406) (9.213)
R-squared 0.096 0.096 0.147 0.169 0.346 0.378
Number of observations 490 490 384 384 384 373
Mean price charged 32.214 32.214 31177 31177 31177 31.367
SD 27.637 27.637 27.736 27.736 27.736 27.959

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the market level are in

parenthesis. Observations ate standardized provider-patient interactions. Interpretation of coefficents in "Binary regressions" needs

caution. Each coefficient represents a sepatate regression of prices on the row vatiable. Multiple regressions include district fixed

effects. For the dependent variable "Referred in Unstable Angina", results from a bivariate regression is shown. This vatiable is

only applicable to unstable angina cases and hence does not enter the multivariate regressions.



Table 9. Wages in the public sector (pooled sample, public observations only)

@) @ Q)

Binary regressions . .
Ty feg Multiple regressions

(Log of monthly

(Log of monthly salary)
salary)
Percentage of checklist items 0.002 0.004 -0.000
(0.003) (0.003) (0.002)
Time spent with SP (minutes) -0.049* -0.083%F* -0.022
(0.025) (0.029) (0.010)
Correct Treatment 0.011 -0.103 -0.123**
(0.059) (0.063) (0.058)
Helpful Treatment 0.116 0.030 0.036
(0.099) (0.111) (0.060)
Wrong Treatment 0.176%* 0.227 %% 0.083
0.072) (0.080) (0.068)
Provider gave a diagnosis 0.102 0.019 0.025
(0.084) 0.113) (0.090)
Gave correct diagnosis 0.060 0.030 -0.019
(0.119) (0.129) (0.106)
Has MBBS 1.056%** 1.334#%k
(0.168) 0.212)
Has some qualification -0.094 0.875%+*
(0.367) (0.331)
Age of provider 0.01 1% 0.01 8%
(0.000) (0.000)
Gender of provider (1=Male) 0.114 0.099
(0.188) (0.103)
Born in same district -0.384*+* 0.037
(0.1406) (0.081)
Is a dual provider 0.578%** 0.155*
(0.135) (0.085)
Constant 10.027%F* 7.961%FF
(0.104) (0.357)
R2 0.097 0.611
Number of observations 318 288

Notes: *#* Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors
clustered at the market level are in parenthesis. Observations are standardized provider-patient

interactions. All multiple regressions include district fixed effects.



Table 10: Cost in the public sector

Panel A: Staff per facility N Average monthly wage (Rs.)
Medical Officer in Charge/Medical Officer 1.92 Rs.32,245
GNM/ANM/VHN/LHV 3.24 Rs.16,305
MPW/MNA/ Assistant/ Compounder 1.43 Rs.16,657
Pharmacist/ Chemist/Lab Assistant/ Technician 0.8 Rs.16,571
Paramedic/other 6.08 Rs.13,387
All 13.47 Rs.17,315
Number of facilities 115

Panel B: Visits to the public facilities per month
Year 2008 111,039
Year 2009 113,230
Year 2010 111,473

Panel C: Average per patient cost
Year 2008 Rs.241.87
Year 2009 Rs.237.66
Year 2010 Rs.241.61

Notes: We use an extremely conservative measure of per patient cost in the public sector facility. We assume

that salary cost are the only cost in running a public health facility. Furthermore, we assume that every patient

that visits the public health facility visits for a primary care visit, while people also visit public health facilities for

preventative services such as vaccination. Wages data were collected in the year 2010, note that we use 2010

wage data to compute cost per patient in 2008 and 2009. Wages in 2008 and 2009 could have been lower.



Appendix Tables

Table Al: Sampling and completion of SPs in the representative sample

@ @ S) Q) ©) ©) ™
Markets Number of providers Number of MBBS providers
Total Public Private Total Public Private
Panel A: Sampling and completion by market
Total eligible 60 719 144 575 51 23 28
Markets selected for SP 46 649 130 519 50 23 27
Reasons for not sampling market
Remote market 5
No eligible provider
Common cluster market, no provider within village 2
Sampled for SPs 247 45 202 28 12 16
Not sampled for SPs 14 472 99 373 23 11 12
Completed SPs 46 224 36 188 23 9 14
Panel B: Sampling and completion by sector
Public Sector (Number of providers with whom SPs were completed)
At least 1 public provider sampled 22 151 36 115 20 9 11
At least 1 public provider completed 20 141 36 105 20 9 11
At least 1 public MBBS provider sampled 10 98 21 77 18 8 10
At least 1 public MBBS provider completed 9 87 19 68 18 9 9
Private Sector
At least 1 private provider sampled 44 218 30 188 22 8 14
At least 1 private provider completed 44 218 30 188 22 8 14
At least 1 private MBBS provider sampled 8 68 5 63 16 2 14
At least 1 private MBBS provider completed 7 67 5 62 16 2 14
Private and Public Sector
Markets with at least 1 public and 1 private provider sampled 20 145 30 115 19 8 11
Markets with at least 1 public and 1 private provider completed 18 135 30 105 19 8 11

Notes: In the 5 markets where SP work was over completed, the SP saw a provider other than a sampled provider



Table A2:

Mapping, Sampling and Completion in the Dual Practice Sample

() @ (©)) (O]
Facilities Number of Providers Number of
. Percentage . Percentage
facilities providers
Panel A: Mapping
Total 200 Total 216
without doctors 40 20.0% without private facilities 84 38.9%
with doctors 160 80.0% with private facilities 132 61.1%
Panel B: Sampling
Total 143 Total 143
without private facilities 49 34.3%
with private facilties 94 65.7%
Panel C: Completed (at least one case)
Total 102 Total 118
without private facilities 30 25.4%
with private facilities 88 74.6%

Notes: Reasons for not completing SP surveys include transferred and provider not found. In almost all cases our field

staff made at least three attempts to complete a case. During fieldwork we replaced five sampled providers with other

providers. In two cases, it was because the provider was on sick leave, two cases because provider had been transferred

and one case because provider had gone on training.



Table A3: Checklist items, diagnoses and treatments

@

Unstable angina

@

Asthma

&)
Dysentery

Panel A: Checklist Items

History questions

Examinations

where is the pain, when started,
severity of pain, radiation, previous
similar, since when, shortness of
breath, sweating, beedi-cigarette,
family history

pulse, bp, auscultation (front or
back), temperature attempt, ecg

in/outside clinic

current breathing probes, cough,
expectoration probes, previous
breathing problems, since when
problems, shortness constant of
episodic, what triggers, fever, chest
pain, weight loss, beedi-cigarette,
family history

pulse, bp, auscultation (front or
back), temperature attempt

age of child, qualities of school,
frequency, quantity of stool,
urination, child active/playful, fever,
abdominal pain, vomitting, source
of water, what has child eaten, child
taking fluids

Panel B: Diagnosis

Cotrect

Incorrect

Heart attack, angina, myocardial
infarction, attack

Blood pressure problem,
gastrointestinal problem, muscle
problem, the weather, injury, nerve
pull, lack of blood, swelling in chest,
pain from drinking cold water,
heavy work, bad blood, decaying
lungs, chest congestion

Asthma, asthma attack

Blood pressure problem,
gastrointensinal problem, heart
problem, the weather, cough in
chest, thyroid problem, weakness,
lack of blood, infection in windpipe,

pregnancy, allergy

Dysentery, bacteria

Weather, heat in liver, acidity,
diarrhea

Panel C: Treatment

Correct

Helpful

Unncessary or harmful

Aspirin, clopidogtel/other anti-
platelet agents, do an ECG.

Nitroglycerin, blood thinners,
betablockers, ACE inhibitors,
vasodilators, other cardiac
medication, morphine, other pain
medication, referral or referral for
an ECG.

Antibiotics, oral rehydration salts,
oral electrolyte solution, zinc,
steroids, inhaler, bronchodilators,
theophylline, inhaled corticosteroids,

leukotriene inhibitors, cromones,

inhaled anti-cholinergics, oral cortico-

steroids, other anti-asthmatic
medication, anti-allergy medication,

psychiatric medication.

Bronchodilators, theophylline,
inhaled or oral corticosteroids,
leukotriene inhibitors, ctromones,
inhaled anticholinergics
Anti-allergy medication

Aspirin, clopidogrel, anti-platelet
agents, blood thinners, betablockers,
ACE inhibitors, vasodilators, other
cardiac medication, morphine, other
pain medication, oral rehydration
salts, oral electrolyte solution, zinc,
antibiotics, anti-ulcer medication,

psychiatric medication

ORS, rehydration

Antibiotics,zinc

Aspirin, clopidogrel, anti-platelet
agents, blood thinners, betablockers,
ACE inhibitors, vasodilators, other
cardiac medication, morphine, other
pain medication, steroids, inhaler,
bronchodilators, theophylline,
inhaled corticosteroids, leukotriene
inhibitors, cromones, inhaled anti-
cholinergics, oral cortico-steroids,
other anti-asthmatic medication, anti-
allergy medication, psychiatric

medication

Notes:



Table A4: Randomization balance for dual sample providers' assignment of Unstable Angina cases

@) @ Q) Q) ©) ©) ™) ®)
Asthma outcomes Dysentery outcomes
. Percent . Percent
Time spent ) Correct Helpful Gave Correct Time spent )
. checklist . . . . . checklist
(mins) treatment  treatment diagnosis diagnosis (mins)
completed completed
Is private 1.497+%* 13.190%** 0.131 -0.045 0.181 0.077 0.302 9.109%*
(0.483) (3.292) (0.113) (0.084) (0.118) (0.099) 0.241) (4.119)
Received Unstable Angina in private 0.433 5.441 -0.194 0.125 0.100 0.075 0.205 -0.862
(0.518) (3.534) 0.121) (0.091) 0.127) (0.100) (0.255) (4.350)
(Is private) x
. L 0.143 -2.996 0.061 -0.056 -0.214 -0.094 0.268 -0.604
(Received Unstable Angina in private)
0.719) (4.898) (0.169) (0.125) 0.176) 0.147) (0.354) (6.053)
Constant 1.644%¢ 13.687*** 0.640%+* 0.843%F* 0.307%F* 0.150%* (0.783%** 17.088***
(0.347) (2.367) (0.081) (0.061) (0.085) (0.071) 0.172) (2.941)

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors are in parenthesis. All regressions include district fixed

effects.



Table A5: List of checklist items used in the treatment of SPs

M @) 3) @ ) ©) )
Item Representative sample Dual practice sample
discrimination . . Difference . . Difference
. Public Private Public Private
tercile (3)-(2) 6)-(5)

Panel A: Unstable Angina

History questions
where is the pain high 0.486 0.694 0.208+* 0.528 0.645 0.117
when started low 0.270 0.389 0.119%* 0.167 0.129 -0.038
doing when began high 0.054 0.078 0.024 0.083 0.161 0.078
severity of pain low 0.162 0.278 0.116* 0.167 0.419 0.253**
radiation high 0.108 0.150 0.042 0.222 0.387 0.165*
ptevious similar medium 0.270 0.417 0.146%* 0.278 0.387 0.109
since when low 0.216 0.272 0.056 0.111 0.323 0.211**
quality of pain high 0.108 0.117 0.009 0.111 0.258 0.147*
pain changes low 0.054 0.061 0.007 0.056 0.161 0.106*
shortness of breath medium 0.081 0.150 0.069 0.056 0.032 -0.023
nausea medium 0.297 0.294 -0.003 0.056 0.387 0.332%F*
sweating high 0.270 0.294 0.024 0.194 0.452 0.257**
beedi-cigarette low 0.054 0.072 0.018 0.083 0.194 0.110*
family history high 0.000 0.017 0.017 0.000 0.097 0.097**

Excamination questions
pulse low 0.243 0.422 0.179%* 0.417 0.677 0.261**
bp medium 0.135 0.350 0.215%k* 0.222 0.548 0.326%+*
auscultation (either front or back) low 0.189 0.500 0.31 1% 0.444 0.613 0.168*
temperature attempt medium 0.108 0.139 0.031 0.028 0.258 0.230%**
ecg in/outside clinic medium 0.243 0.228 -0.015 0.278 0.355 0.077

Number of observations 37 180 36 31

Panel B: Asthma

History questions
current breathing probes medium 0.385 0.647 0.262%+* 0.422 0.671 0.250%%*
cough low 0.590 0.696 0.106 0.453 0.686 0.233%¢*
expectoration probes low 0.077 0.163 0.086* 0.016 0.071 0.056*
previous breathing problems high 0.333 0.462 0.129* 0.266 0.543 0.277%*
previous episode probes medium 0.128 0.196 0.067 0.109 0.286 0.176%+*
since when problems medium 0.385 0.495 0.110 0.234 0.414 0.180**
how often happens high 0.128 0.103 -0.025 0.047 0.086 0.039
shortness constant or episodic low 0.051 0.114 0.063 0.047 0.129 0.082%*
what triggers medium 0.077 0.125 0.048 0.094 0.229 0.135%*
how long lasts high 0.077 0.065 -0.012 0.016 0.086 0.070%**
childhood illness medium 0.000 0.033 0.033 0.016 0.043 0.027
age high 0.308 0.141 -0.166%+* 0.578 0.500 -0.078
fever low 0.231 0.326 0.095 0.219 0.386 0.167**
chest pain low 0.154 0.375 0.227 %% 0.172 0.286 0.114*
weight loss high 0.000 0.000 0.000 0.016 0.014 -0.001
night sweats high 0.051 0.054 0.003 0.047 0.086 0.039
beedi-cigarette high 0.026 0.016 -0.009 0.016 0.071 0.056*
family history medium 0.000 0.027 0.027 0.031 0.043 0.012

Excamination questions
pulse low 0.256 0.554 0.298¢* 0.313 0.457 0.145%
bp medium 0.205 0.293 0.088 0.109 0.357 0.248+*
auscultation (either front or back) low 0.333 0.554 0.221 %% 0.484 0.800 0.316%+*
temp attempt low 0.103 0.179 0.077 0.063 0.100 0.038

Numtber of observations 39 184 64 70

(continued on next page)



Table A5 continued

M @) 3) 7 ) ©) )
Item Representative sample Dual practice sample
discrimination . . Difference . . Difference
. Public Private Public Private
tercile 3)-2 6)-(5)

Panel C: Dysentery

History questions
age of child low 0.795 0.945 0.150%%* 0.921 0.939 0.019
qualities of stool low 0.077 0.186 0.109** 0.159 0.379 0.220%F*
frequency medium 0.179 0.311 0.132%* 0.270 0.470 0.200%%*
quantity of stool high 0.000 0.060 0.060* 0.016 0.045 0.030
urination high 0.000 0.022 0.022 0.016 0.000 -0.016
active/ playful high 0.026 0.033 0.007 0.000 0.000 0.000
fever medium 0.077 0.191 0.114%* 0.222 0.364 0.141%*
abdominal pain low 0.077 0.120 0.043 0.222 0.288 0.066
vomiting low 0.077 0.246 0.169%** 0.254 0.333 0.079
source of water high 0.000 0.027 0.027 0.000 0.030 0.030%*
what has eaten medium 0.000 0.060 0.060* 0.032 0.152 0.120%%*
taking fluids medium 0.000 0.027 0.027 0.048 0.076 0.028

Number of observations 39 183 63 67

Notes:



Table A6: Effort, diagnosis and treatment by case

() @ ©)] Q) ©®) ©) Y @®) (C)) (10 )
Effort Diagnosis Treatment
. . Gave Correct Correct Correct Helpful Unnecessary Correct o Poly-
Time spent Checklist diagnosis diagnosis diagnosis treatment  treatment treatrnent’ treatment - Andbiotic harmacy
& (conditional)  (unconditional) Only p y
Panel Al: Unstable angina, representative sample, with SP fixed effects
Is a private provider 1.10100k 7.890%* 0.112 0.033 0.011 0.036 -0.008 0.079 -0.016 0.024 0.139
(0.303) (3.418) (0.093) 0.074) (0.030) 0.047) 0.091) (0.100) (0.030) (0.062) (0.089)
R-squared 0.083 0.138 0.016 0.155 0.082 0.038 0.032 0.063 0.029 0.030 0.046
Number of observations 217 217 217 102 217 150 181 187 217 217 217
Panel A2: Unstable angina, dual practice sample, with SP fixed effects
Is a private provider 323200k 12.856%* 0.214** 0.164 0.142* 0.292%%¢ -0.055 0.099 -0.027 -0.013 0.167
(1.012) (5.367) (0.109) (0.153) (0.076) (0.095) (0.105) (0.115) 0.027) 0.112) (0.106)
R-squared 0.214 0.105 0.349 0.141 0.153 0.189 0.123 0.139 0.140 0.070 0.212
Number of observations 61 61 61 29 61 60 61 61 61 61 61
Panel B1: Asthma, representative sample, with SP fixed effects
Is a ptivate provider 1.952%F+  (6.015%* 0.224%*¢ -0.123 0.021 0.096 0.037 0.036 -0.025 0.009 0.121
(0.475) (2.940) 0.071) (0.201) (0.043) (0.108) (0.101) (0.091) (0.028) 0.094) (0.087)
R-squated 0.200 0.172 0.209 0.065 0.067 0.042 0.029 0.071 0.028 0.019 0.058
Number of observations 223 223 223 76 223 184 184 205 223 223 223
Panel B2: Asthma, dual practice sample, with SP fixed effects
Is a private provider 1.418%0% 12,1674+ 0.033 -0.078 -0.015 0.113 0.109 -0.083 -0.022 -0.151* 0.046
(0.374) (2.545) (0.092) (0.158) (0.080) (0.090) (0.084) (0.065) (0.033) (0.092) (0.058)
R-squared 0.201 0.235 0.090 0.102 0.060 0.120 0.112 0.096 0.069 0.097 0.108
Number of observations 122 122 122 51 122 121 121 122 122 122 122
Panel C1: Dysentery, representative sample, with SP fixed effects
Is a private provider 0.846%+*  7.088%F*
(0.231) (2.052)
R-squared 0.091 0.108
Number of observations 222 222
Panel B2: Dysentery, dual practice sample, with SP fixed effects
Is a private provider 0.395%* 5.279%*
(0.181) (2.569)
R-squared 0.095 0.340
Number of observations 119 119

Notes: *#* Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the market level are in parenthesis. All regressions include a constant and controls

for provider qualifications, age, gender, and patient load. Observations are standardized provider-patient interactions.



Table A7: Summary of treatment by case

M @ 3) @ G) ©)
Representative sample Dual practice sample
Public Private Difference Public Private Difference
@-) 65)-4

Panel A: Unstable Angina
Correct treatment 0.04 0.08 0.05 0.03 0.30 0.27+%*
Correct treatment (alternate) 0.55 0.48 -0.07 0.42 0.61 0.20%*
Aspirin 0.03 0.04 0.02 0.03 0.23 0.20wk%
Anti-platelet agents 0.03 0.01 -0.02 0.00 0.03 0.03
Referred 0.30 0.24 -0.05 0.22 0.32 0.10
ECG 0.24 0.23 -0.02 0.28 0.35 0.08
ECG & Referred 0.11 0.12 0.01 0.08 0.16 0.08
Antibiotic 0.14 0.17 0.03 0.28 0.23 -0.05
Unnecessary treatment 0.66 0.74 0.09 0.67 0.77 0.11
Number of observations 37 180 36 31

Panel B: Asthma
Correct treatment 0.47 0.61 0.14* 0.58 0.68 0.10
Bronchodilators 0.33 0.36 0.03 0.52 0.59 0.07
Theophylline 0.13 0.22 0.09* 0.31 0.31 0.00
Oral Corticosteroids 0.15 0.31 0.16%* 0.16 0.24 0.09
Antibiotic 0.38 0.40 0.02 0.59 0.46 -0.14*
Unnecessary treatment 0.73 0.82 0.09 091 0.83 -0.08*
Number of observations 39 184 64 70

Panel C: Dysentery
Correct treatment 0.08 0.14 0.06 0.33 0.22 -0.11%
ORS 0.08 0.13 0.05 0.33 0.22 -0.11%*
Asked to see child 0.33 0.14 -0.20%%* 0.27 0.42 0.15%*
Antibiotic 0.44 0.61 0.18** 0.75 0.61 -0.13*
Unnecessary treatment 0.11 0.41 0.30k* 0.43 0.33 -0.10
Number of observations 39 183 63 67

Notes: In Unstable Angina, alternate definition for correct treatment codes referrals and referrals for ECG as correct



Table A8: Robustness of treatment results with alternative definition for unstable angina

0] @) (©)] @
All (compare with table 5) Unstable angina only (compare with table 6)
Representative sample Dual practice sample Representative sample Dual sample
Correct treatment Cortrect treatment Correct treatment Correct treatment

Panel A: SP fixed effects
Is a private provider 0.009 0.125* -0.079 0.206*

0.062) 0.070) (0.085) 0.121)
R-squared 0.085 0.085 0.120 0.070
Number of observations 350 200 166 67
Mean of public 0.508 0.520 0.548 0.417
Mean of private 0.536 0.660 0.479 0.613
Mean of sample 0.533 0.590 0.485 0.507
Panel B: SP and market/district fixed effects
Is a private provider -0.032 0.127*

(0.066) (0.070)
R-squared 0.234 0.094
Number of observations 350 200
Panel C: SP and market/district fixed effects
Is a private provider -0.065 0.132*

0.079) 0.075)
Has MBBS 0.122

(0.095)
Has some qualification 0.087

0.073)
Age of provider 0.001 -0.005

(0.004) (0.004)
Gender of provider (1=Male) 0.253 -0.008

(0.198) 0.112)
Patient load during visit -0.042%kx -0.006

0.011) (0.018)
R-squared 0.263 0.105
Number of observations 336 182

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the market level are in parenthesis. All
regressions include a constant and controls for provider qualifications, age, gender, and patient load. Observations are standardized provider-patient
interactions. Dual sample refers to providers who operate both public and private clinics. Columns (1) and (2) also include case fixed effects. Market
fixed effects are used for the representative sample, and district fixed effects for dual practice sample. Alternative definition for Unstable Angina
adds "referral" and "referral for ECG" as correct treatment.



Table A9: Robustness of provider effort results to exclusion of dysentery cases

M @ 3) “4) ®) ©)
Representative sample Dual practice sample
Percentage Percentage
Time .Sp ent of checkl?st IRT score Time 'Spent of check]?st IRT score
(mins) . (mins) )
items items
Panel A: SP and case fixed effects
Is a private provider 1.537 %%k 6.942%* 0.471%¢ 22000k 122671 0.696%F*
(0.300) (3.307) (0.209) 0.419) (2.376) 0.187)
R-squared 0.225 0.152 0.170 0.154
Number of observations 440 440 233 201 201 138
Mean of public 2.956 17.540 1.970 17.481
Mean of private 4.548 24.335 4.043 30.196
Mean of sample 4.427 23.820 3.011 23.870
Panel B: SP, case and market/district fixed effects
Is a private provider 1.907*%* 7.593%k* 0.491* 2.207%F 122710 (0.696%F*
(0.367) (2.727) 0.292) (0.4006) (2.392) (0.189)
R-squared 0.341 0.278 0.194 0.164
Number of observations 440 440 233 201 201
Panel C: SP, case and market/district fixed effects
Is a private provider 1.654%%¢ 6.087* 0.405 2.061%F  12.243%Fx () 7]11%%k
(0.481) (3.354) (0.347) 0.421) (2.514) 0.199)
Has MBBS -0.062 6.415* 0.206
(0.847) (3.805) (0.254)
Has some qualification -0.159 2737 0.119
(0.435) (2.159) (0.156)
Age of provider -0.002 0.027 0.003 0.018 -0.004 0.003
0.017) (0.088) (0.008) (0.024) 0.141) (0.010)
Gender of provider (1=Male) 1.460* 2.136 0.060 -0.343 -3.130 -0.186
(0.789) (4.284) (0.325) (0.605) (3.609) (0.315)
Patient load during visit -0.188%** -0.333 0.034 -0.132 -0.054 -0.033
(0.059) (0.609) (0.044) (0.103) 0.0614) (0.038)
R-squared 0.357 0.283 0.218 0.170
Number of observations 423 423 221 183 183 126

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the market

level are in parenthesis. All regressions include a constant. Observations are standardized provider-patient interactions,

except in IRT score column where each observation is a provider. The score is computed using all cases, plausible

values scores are used. Market fixed effects are used for the representative sample, and district fixed effects for dual

practice sample.



Table A10: Robustness of results to inclusion of facilties controls

) @ (C) Q) ©) ©) ™) ®) (©) 10) an 2)
Effort Diagnosis Treatment
Time . Gave Correct C.orrec.t Correct Helpful Unnecessa - Correct L Poly-
Checklist IRT Score . . diagnosis diagnosis ry treatment Antibiotic
spent diagnosis - . treatment treatment pharmacy
(conditional) (uncondition treatment  Only
Panel A: Representative sample, with SP, case and market fixed effects
Is a private provider 12070 7.826%FF  0.635%* 0.197** -0.023 0.039 0.123 0.103 0.150* -0.031 0.153* 0.185%*
(0.363) (2.494) (0.305) (0.085) (0.126) (0.038) (0.090) (0.095) 0.084) (0.025) (0.081) 0.077)
Facilities index 0.012 1.679%+  0.129* 0.051** 0.014 0.010 0.047* 0.063** 0.036* -0.003 0.029 0.038**
0.112) (0.600) 0.072) (0.023) (0.033) 0.011) (0.024) (0.026) 0.021) (0.002) (0.021) 0.018)
R-squared 0.356 0.265 0.233 0.362 0.161 0.469 0.303 0.295 0.094 0.275 0.256
Number of observations 634 634 220 420 171 420 318 347 375 420 420 420
Panel B: Dual practice sample, with SP, case and market fixed effects
Is a private provider 1.218%FF  9.185%k*  (.751%%F 0.030 -0.035 -0.004 0.172%* 0.006 -0.027 0.000 -0.146* 0.059
0.259) (1.927) 0.213) (0.081) (0.135) (0.069) 0.072) 0.073) 0.061) (0.021) (0.080) (0.059)
Facilities index -0.206 -0.928 -0.033 -0.040 -0.029 -0.029 -0.074x  -0.072* -0.007 0.005 -0.038  -0.070%*
0.157) (1.148) 0.111) (0.041) 0.079) 0.037) (0.039) (0.040) (0.036) (0.005) (0.045) 0.031)
R-squared 0.321 0.244 0.219 0.199 0.092 0.318 0.133 0.128 0.065 0.144 0.213
Number of observations 272 272 114 164 73 164 162 163 164 164 164 164

Notes: *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Robust standard errors clustered at the market level are in parenthesis. All regressions include a constant and controls
for provider qualifications, age, gender, and patient load. Observations are standardized provider-patient interactions. Dual sample refers to providers who operate both public and private
clinics. In panel A, mean of public is from markets that have both (public and private) types of providers. Market fixed effects are used for the representative sample, and district fixed
effects for dual practice sample. Columns (1)-(3) include all cases and can be compared with Table 3. The remaining columns include Unstable Angina and Asthma cases only. Columns (4)-
(6) with Table 4; and Columns (7)-(12) with Table 5





