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Abstract

The quality of health care services is an important factor in health outcomes. To
what degree is the quality of care provided by a clinician in consultation limited by
ability (capacity) as opposed to motivation? By measuring the ability and actual
practice of a sample of clinicians in Tanzania and examining the terms of employment
for these clinicians, we show that both ability and motivation are important to quality.
Even after controlling for their ability, clinicians who work for organizations that use
high–powered incentives are much more likely to properly diagnose and treat patients.
We also show evidence that some clinicians behave in a manner that is consistent with
altruism; they provide high quality independent of incentives. Changes in the incentives
faced by clinicians have an important impact on quality. Significant effort has been
devoted to improving the abilities of medical practitioners in developing countries; new
attention should be focused on motivation.
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The quality of health care received by patients when they visit a health facility is clearly

a function of the expertise of the clinician. However, if some clinicians routinely perform

below their ability then expertise (or capacity, or ability), though necessary, is not suffi-

cient for quality. In this paper, we examine a dataset from rural Tanzania in which many

clinicians provide quality significantly below their capacity routinely misdiagnosing and mis-

treating patients (Leonard and Masatu, 2005a,b). We show that the quality of care provided

is a function of capacity, but that certain types of clinicians, institutions, and institutional

arrangements provide consistently higher quality than do others with exactly the same ca-

pacity. In particular, we show that quality is a function of motivation as well as capacity,

and most importantly, that policy can affect motivation. The abilities of clinicians, facilities

and institutions in rural Tanzania are low. However, our results suggest that there may be

greater gains in overall quality from persuading clinicians to practice closer to their current

capacity than from increasing their capacity with training.

While the link between health and welfare is well established, the link between health

care and welfare is less clearly defined. Yet in a developing country where most ill health is

due to curable illnesses such as malaria and infant diarrhea (with the notable exception of

HIV/AIDS), such a link should be easy to establish. Indeed many international organizations

explicitly or implicitly agree with the conclusion reached by the World Health Organization’s

Commission on Macroeconomics and Health (2001) that poor access to health care is one

of the major impediments to balanced growth in poor countries. The argument underlying

this assertion is that if poor, underserved populations had access to quality health care they

would be healthier (Gertler and Gruber, 2002), which would allow them to spend more time

in income-generating activities (Abel-Smith and Leiserson, 1978; Pitt and Rosenzweig, 1986;

Schultz and Tansel, 1997; Townsend, 1994) This, in turn, would lead to such populations

pursuing a wider range of profitable pursuits (Laxminarayan and Moeltner, 2003; Philipson,

1996), and would allow them to invest more resources in their children (Abel-Smith and

Leiserson, 1978) at the same time that their children are better able to learn (Bhargava, Dean,



Getting Clinicians to Do Their Best 3

Jamison and Murray, 2001; Miguel and Kremer, 2004). This argument depends crucially on

how “quality health care,” is defined; specifically, establishing the true value of quality

depends on valid measurement.

Most frequently, the quality of health care is measured by examining the capacity (or

ability) of clinicians, facilities and institutions. The number of facilities or clinicians, the

number of years of schooling and the experience of clinicians, the presence of diagnostic

equipment or key medicines in the facility, and other static or structural features form the

basis of such an evaluation. Even in those cases where quality is measured by examining

outcomes, policymakers often see improvements in training or equipment as the way to rem-

edy low–quality care. From the perspective of a patient however, the presence of diagnostic

equipment, for example, is less important than the fact that the clinician is willing to use it

when necessary. The fallacy that becomes apparent in the use of capacity to measure the

quality of a clinician or facility, therefore, is that while quality probably cannot markedly

exceed capacity, it can fall significantly short of capacity. If the actual quality of a clinician

or facility is uncorrelated with capacity, the findings of studies that trace capacity to health

outcomes are suspect. If, on the other hand, quality is correlated with, but falls short of

capacity, is it better to increase quality using motivation or training? Even when ability

is low, it is possible that closing the gap between practice and capacity has greater benefit

than improving capacity. More importantly, what tools can policy makers use to close the

gap between practice and ability?

Whereas clinics with absent clinicians serve little purpose (Chaudhury and Hammer,

2003), and clinicians without medicine have only limited effectiveness, our focus is on fa-

cilities with clinicians who are present and equipped with appropriate diagnostic tools and

medicines. Every consultation studied in this paper represents a clinician who has the train-

ing, equipment and medicine to properly diagnose and treat the patient he is examining. We

measure capacity and quality of practice by observing the activities of clinicians consulting

their patients. Quality is measured by the number of appropriate inputs used by a clinician
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in examining the patient. We observe and measure history taking, physical examination

and health education under two sets of circumstances. With the first method (vignettes), a

member of our research team acted as a case study patient for the clinician. Importantly, the

clinician knew he or she was consulting a case study patient. In the second method (direct

clinician observation or DCO), we observed the clinician consulting his regular patients.

Using these instruments, we develop two measures of capacity and compare the quality

of practice of clinicians to their ability. Clinicians reacted to vignettes as they might to a

test, striving to show their best to the evaluators, so that their scores for this instrument

were higher than their scores on the DCO. Therefore, we use the behavior of a clinician on

the vignette as one measure of capacity. DCO, on the other hand, allows us to measure both

ability and quality in practice. The same instrument can measure both practice and capacity

because of the presence of the Hawthorne effect. Even though clinicians are engaged in their

normal course of consultations, they are aware of our presence, which led to a Hawthorne

effect (Leonard and Masatu, 2005b). But, the impact of the Hawthorne effect fell quickly

over time; most clinicians exhibited higher quality when we begin to observe them than they

did 20 minutes or two hours later. This regression to type is exactly as predicted by the

literature on the Hawthorne effect. Due to this change in the quality of practice over the

duration of observation, we can use the first few observations of clinicians under DCO as our

second measure of capacity and used the later observations as a measure of actual quality of

practice.

In addition to showing that quality of practice is strongly correlated with ability, we also

show that the gap between ability and quality of practice is a function of the clinicians’ terms

of employment. Our data includes five cadres of clinicians (from MDs to nurses) working for

eight different organizations (including public, private and not–for–profit organizations) at

three different types of facilities (dispensaries, health centers and hospitals). Clinicians in

each of the 8 organizations face different levels of independence and accountability. Using

data collected on the organizational structure of these institutions we develop a single index
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of incentives and show that those clinicians receiving what we determined to be higher

incentives from their organization have smaller gaps between their ability and their actual

quality of practice.

Identification Reinikka and Svenson (2004) and Mliga (2000) demonstrate in Uganda and

Tanzania respectively, that religious organizations provide higher quality health care than

the government does, and they point to both the type of clinicians and their relationship to

their employers as possible sources of this quality. Our work suggests that the institutions

play an important role in motivating their employees. However, the correlation between

incentives and quality shown in this paper, by itself does not prove that increasing incentives

will cause clinicians to improve the quality of their care. Higher quality could be driven by

clinician heterogeneity combined with selection bias, for example. Establishing the causality

of incentives and performance is a difficult issue in most studies of incentives (see Chiappori

and Salanie, 2002, for a summary of this literature), and with our data we cannot definitely

prove that we have identified the causality. However, we do address heterogeneity and

causality by controlling for both ability and non–incentivized behavior.

One potential identification issue in many studies of incentives is that clinicians who

are better than average may prefer to work for organizations that reward quality. It is also

possible that clinicians who work for these organizations become better over time. Thus, it is

not surprising that some organizations may be better because they attract better clinicians.

By controlling for capacity, we are controlling for this type of heterogeneity. Incentives are

seen as impacting the difference between capacity and practice, not the level of practice.

In addition, we should be concerned about clinicians who provide high quality (or appear

to provide high quality) for reasons that are not associated with incentives or ability. For

example, some clinicians in our sample provided high and constant levels of health education,

which, though important for healthiness, is not monitored by organizations and is therefore

not rewarded directly. These clinicians are motivated to provide health education for reasons
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that are not associated with the organizational structure of their employers. They may

provide health education because they truly care about the health of their patients, because

their patients (perhaps more educated or discerning than some other clinicians’ patients)

demand it, or because they react to the presence of the research team differently (they

may have a more durable Hawthorne effect, for example). For any of these reasons, these

clinicians are different from other clinicians. Their willingness to provide effort for activities

for which they are not compensated will spill over into compensated activities and they will

appear to be motivated by incentives, when in fact, they are not. It would be wrong to draw

conclusions about incentives based on this type of clinician. We refer to these clinicians as

‘altruistic’ because, in the context of our study, their behavior mimics altruism. However, it

is important to keep in mind that this behavior can be consistent with other, non–altruistic

explanations as well.

Introducing ability and ‘altruism’ restricts the role of incentives to those who perform at

or below their ability for incentivized activities and below their ability for non–incentivized

but beneficial activities. For this set of clinicians, we show that clinicians who face high–

powered incentives practice closer to their ability. For the set of clinicians who perform at

their ability for non-incentivized activities, incentives play no role — these clinicians always

practice close to their ability.

In the following section, we discuss the data and methodology for deriving quality and

ability scores. Section 2 examines the differences between ability and practice using the

measures that we have developed. Section 3 offers our conclusions from this study.

1 Data and Instruments

In this section, we discuss the process by which facilities were included in our sample and

introduce the two quality measurement instruments that are used in the data. We compare
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the two instruments directly and we explore some of the important differences between

them. In addition, we outline the method by which we develop incentive and altruism scores.

Translating the data from each instrument into quality scores can be greatly improved by

the use of certain statistical methods (Item Response Theory) and we discuss these methods.

1.1 The sample

K. Leonard and Dr. Masatu collected the data examined in this paper over a period of two

years from October of 2001 to March of 2003. Forty health facilities in the rural and urban

areas of Arusha region were visited at least two times each. The full sample includes 100

practitioners; we were able to evaluate quality using both the DCO and vignette instruments

for 80 clinicians.1 Both vignettes and DCO were administered by local medical personnel

(see Leonard and Masatu, 2005a, for further details of the study). The facilities in the sample

were chosen to match a rural household study completed at the same time. Each facility

we studied has a positive probability of being visited by a rural resident of Monduli and

Arumeru districts in Arusha region. In addition, our research focuses on outpatient services

for illnesses that should be treatable by any of the clinicians we observe and with medicines

available at all of the facilities that we visited. It is not the case that every facility we visited

sees the same types of patients with the same types of illnesses. However, we focus on a

subset of illnesses that is common to all facilities and there is overlap in the types of patients

seen at each facility.

The clinicians in our sample include medical officers (doctors), assistant medical officers

(AMOs), clinical officers (officers), clinical assistants (assistants) and nurses of various spe-

cializations (nurses). Clinical officers and assistants are similar to nurse practitioners but

they see the same patients as doctors and are rarely supervised by doctors. Nurses are not

supposed to diagnosis but in the rural areas they are frequently the only health personnel

present and they do diagnose patients in these circumstances. We use the term clinician to

1For some clinicians we observed no patients and were therefore unable to obtain a DCO score.
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refer to all cadres, and the term doctor to refer to that specific cadre only.

1.2 Vignettes

Vignettes have gained increasing popularity as a tool for quality evaluation both in developing

and developed countries (Das and Hammer, forthcoming; De Geyndt, 1995; Epstein et al.,

2001; Kalf et al., 1996; Koedoot et al., 2002; Leonard and Masatu, 2005a; McLeod, Tamblyn,

Gayton et al., 1997; Murata et al., 1992, 1994; O’Flaherty et al., 2002; Peabody et al., 1994,

1998, 2000; Tiemeier et al., 2002). There are many possible ways of implementing a vignette;

we use the unblind case study with an actor. There are two researchers present: a ‘patient’

and an examiner. The examiner, after introductions, never speaks, he only observes. The

‘patient’ presents herself as a patient would, entering the room from outside and leaving

after the consultation. She describes her symptoms and answers questions as a patient

would. It is explained to the clinician that he must do physical examination by posing

questions. The patient then answers the question verbally. For instance, if the clinician says

“I would take the patient’s temperature”, the ‘patient’ would say “the temperature is 38.5.”

The examiner then fills a checklist of the expected inputs including expected history taking

questions, physical examination items and health education points. Each clinician faced

at least 6 vignettes (malaria, PID, diarrhea, pneumonia, flu and worm infestation) and we

administered two additional vignettes (TB and an at–risk pregnancy) in the second round.

For the purposes of this paper, we use only the malaria, diarrhea and pneumonia vignettes

because they correspond well to categories in the DCO evaluation as discussed below.

1.3 Direct Clinician Observation (DCO)

With DCO, a member of the research team (a clinician) sits in on the regular consultations

at a facility. For each consultation, the observer uses a checklist of items that are expected.

Defining what clinicians should have done, or what is rational, is not easy and therefore

we have used physician observation checklists that identify three categories of illness (fever,
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cough, and diarrhea). For each of these categories there is a list of expected history taking

questions as well as expected physical examination procedures. Expected items, for both

vignettes and DCO are derived from national diagnostic protocols.

This process has a number of advantages, the most important of which is the direct

observation of the consultation of actual patients. However, Leonard and Masatu (2005b)

show that clinicians markedly increase the quality of their practice when the research team

first arrives and that this immediate impact declines rapidly over the course of observations.

This diminishing Hawthorne effect allows us to observe both actual practice as well as an

augmented level of care that is similar to capacity.

The median consultation lasts for 5 minutes and consists of two history taking questions,

one physical examination procedure and 2 health education items (which includes telling the

patient his or her diagnosis.) All physical examination is done by clinicians including taking

the patient’s temperature, blood pressure or even weighing a child. Some consultations

lasted for less than one minute and involved only 1 history taking question; others are more

involved.

1.4 The relationship between ability and practice

Vignettes present the same three case study patients to every clinician in our sample and it is

therefore straightforward to compare the behavior of different clinicians with this instrument

— indeed this feature is a key benefit of vignettes. In addition, both vignettes and DCO

measure the effort exerted to differentiate between standard and more complicated cases.

For example, a clinician who takes necessary care to differentiate between a common cold

and pneumonia will not score lower if the case is a common cold then he would if it were

pneumonia. This is true even though total effort exerted subsequent to identifying the

illness will be greater for pneumonia than for a common cold. This allows us to use DCO to

compare clinicians even if one clinician usually sees patients who have pneumonia and the
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other usually sees patients who have a cold.2 Our instruments are designed so that, even

if the case mix was reversed, our assessment of quality would not change. By examining

effort exerted in the initial stages of consultation and restricting our attention to patients

who present with fever, cough and/or diarrhea we are able to compare vignettes and DCO

for the same clinician and both vignettes and DCO across clinicians.

Even though effort on the DCO and vignette should be similar, where input provision can

be directly compared between the two instruments, clinicians provide much higher levels of

inputs on the vignette than they do on DCO. Twenty–six physical examination and history

taking items correspond perfectly on the two instruments. For each of these inputs we can

compare a clinician’s input provision on the vignette to that on the DCO. Table 1 shows the

percentage of DCO and vignette items correct for physical examination and history taking

and the total. In addition, the last column reports the percentage of DCO items correct

when the corresponding vignette item is correct. The third row of Table 1 shows that the

average clinician provides the average diagnostic input 49% of the time for the vignette

but only 40% of the time in practice. In addition, the last column of this row shows that

providing an input on the vignette suggests that a clinician is only 53% likely to provide it

in practice. Table 1 is also broken down into three types of clinicians, those who work under

high, medium and low powered incentives, terms which will be defined below. Increasing

incentives are associated with both the unconditional probability of correctly using a physical

examination procedure and the conditional probability given that the clinician demonstrated

correct use on the vignette. (No effects of incentives on history taking, which costs little

effort, are apparent.)

Figure 1 is a graphical representation of the same data shown over the order of obser-

vations for the DCO. There is only one observation for each clinician on the vignette but

a series of observations on DCO. The upper line on this figure shows the probability that

2Note that if we used outcomes as our measure of quality, all cases of common cold would exhibit a
100% cure rate, and clinicians who attracted patients with complicated illnesses could easily look worse than
clinicians who attracted simple, self-limiting cases.
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the average clinician asked a history taking question or used a physical examination proce-

dure if they used that exact question or procedure on the vignette. The lower line shows

the unconditional probability of asking the question or using the procedure. The average

clinician never demonstrates practice that is close to his ability. Importantly, however, at

the beginning of the period in which he is being examined he is much more likely to do what

he knows he should do.3

Even for items that are directly comparable, DCO scores are lower than vignette scores,

clearly demonstrating that ability is not the same as practice. Practice, as measured by DCO,

is inferior to ability as measured by vignettes. Furthermore, practice as measured by DCO is

lower than ability as measured by the DCO itself. Taking the first few observations of quality

on the DCO as a measure of ability and comparing them to the average quality on the DCO

as a measure of practice, we also observe that practice is lower than quality. Using both of

these measures of ability we will show that the gap between ability and practice is a function

of incentives. In the regression analysis below, we do not restrict our attention to items that

are perfectly matched between the DCO and vignettes and instead develop aggregate scores

of ability and practice for each clinician using all of the available information.

1.5 Creating aggregate scores for the DCO and vignette

In order to compare ability and practice for the broader set of diagnostic inputs we create a

single score for each clinician on each instrument. There are two concerns that we address

in creating ability and practice scores. First, although we included items on the instruments

because they are medically important in obtaining the correct diagnosis, in practice some

questions will be more important. If we knew which clinicians were good and which were

bad, we could define an empirically useful item as one that was correctly used by all good

clinicians and no bad clinicians. A less useful item, for example, would be one that was

raised by every clinician or that didn’t discriminate by quality. Although both types of

3We have not included confidence intervals and these patterns are explicitly tested in the regression
analysis below.
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items are important to diagnosis, they have a differential ability to aid the researcher in

distinguishing between good and bad clinicians. Second, the DCO does not present a simple

one–off test of practice. For the vignette, each clinician was examined once for three identical

conditions, producing a complete list of 31 possible inputs for every clinician. For the DCO

however, there are 37 possible inputs for each clinician of which only a subset will apply to

the particular illness presented. Each clinician can be observed a different number of times

for any one input (from 0 to 30) and the patients seen vary in age and type of symptom

even for the same input. Thus, a single DCO score needs to be able to take into account the

fact that patients characteristics differ from observation to observation, that quality may fall

over the number of observations and that not all clinicians were observed the same number

of times for each possible input.

Scores developed according to item response theory (IRT) (Birnbaum, 1967; Bock and

Leiberman, 1970) allow us to achieve all of these goals by estimating, simultaneously, a latent

score for each clinician and the precision of each item. For some of the same reasons we have

cited, Das and Hammer (forthcoming) also use IRT for the analysis of vignettes. Following

their methodology, we use a less general two-parameter method, outlined in appendix A.1.

IRT simultaneously solves for empirical weights for each item and a competence index for each

clinician, and, for the version we have implemented, we can include important co-variates to

control for observable patient characteristics. The result gives θV
i , and θC

i , vignette and DCO

scores respectively for each clinician. θV
i controls for case mix by design and θC

i controls for

case mix partially by design and partially by regression on observable patient characteristics.

1.6 Incentives

The previous discussion makes it clear that the gap between ability and practice exists.

The important question is whether or not we can provide a descriptive understanding of

how this gap is altered by various factors that are within the grasp of a policy maker.

In this paper, we observe clinicians practicing in government services, four church–based



Getting Clinicians to Do Their Best 13

health systems (Lutheran, Roman Catholic, Seventh Day Adventist, and an Islamic hospital),

a parastatal hospital and private practitioners who are either completely independent or

part of a franchise network.4 Nongovernmental organizations (NGOs) such as the church–

run services examined in this paper, are commonly seen as providing higher quality care

than government services and this is frequently attributed to “[t]he ability to hire and fire

employees . . . and to vire [move] at least some funds within budgets . . . advantages from

which government counterparts often do not benefit.”(Gilson et al., 1997, pp. 295) However,

NGO quality is not always better and the organization of NGO facilities is not uniform.

Table 2 shows a set of measures of incentive–related organizational features developed for

use in this region in previous work by Mliga (2000). fire measures the ability of the chief

of post or the superior to hire and fire personnel. salary measures the degree to which

supervisors can set salaries. staff d measures the degree to which supervisors can choose

the type and number of clinicians who work for them. fin ind measures the degree of

financial independence. These incentive variables suffer from multicollinearity both because

there are strong correlations between organizations and because there is no variation in these

variables with-in the facility (and very little within an organization). Therefore, rather than

using each measure as an independent variable, we construct a single index representative of

the level of the incentives at any facility. Using factoral analysis we derive a single index of

incentives that we normalize to values between 0 (lowest observed incentives) and 1 (highest

observed incentives).5 The results of the factoral analysis support a lexicographic view of

the role of these four variables: a facility without the power to hire and fire its employees

can never have higher incentives than a facility with this power, but the other variables do

have a marginal impact on incentives.

4The health services of one church are organized as a franchise in that there is no health system governing
the collection of facilities, only a series of facilities that are allowed to use the name of the church.

5See Section A.2 in the appendix for the derivation and explanation of this procedure.
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1.7 Heterogeneity, altruism and identifying the role of incentives

In addition to incentives, there are at least three other explanations of the differences in

the gap between ability and practice among clinicians. Since DCO cannot perfectly control

for patient type, it may be that some clinicians face a type of patient who demands or

requires higher quality care — patient heterogeneity. On the other hand, some clinicians

may simply care about their patients more or may care more about our perception of their

quality — clinician heterogeneity. If either patient or clinician heterogeneity is significantly

correlated with but not caused by incentives, our results will be biased. In the cases of patient

heterogeneity and clinicians who care about their patients, the difference in the quality we

observe is real, but we would be overstating the causal role of incentives if we didn’t control

for them. In the case of clinicians who simply care more about our impression of them, the

quality we observe is not real.

To control for these types of heterogeneity, we examine behavior that would demonstrate

either patient or clinician heterogeneity but not be influenced by incentives. We use health

education inputs, as measured on the DCO, as our control. Health education is not monitored

by organizations, either high– or low–powered. Every clinician is trained in the use of

health education and the provision of health education on vignettes shows that all clinicians

are aware of its importance in the treatment of patients. However, most clinicians do not

provide health education in practice, or they provide health education for only the first few

observations, demonstrating the capacity but not the motivation to provide health education.

There are some clinicians, however, who do provide high and consistent levels of health

education.

Figure 2 shows three clinicians who represent three types of behavior that we observe in

the data. Clinician 33 (leftmost) exhibits high and basically constant physical examination,

but rapidly falling health education. He provides health education only for the first few

observations. Clinician 32 provides low and falling levels of both physical examination and

health education. Clinician 81, on the other hand, provides high and constant levels of health
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education as well as physical examination. There are no clinicians who provide high health

education but low physical examination, suggesting that clinicians who care to provide health

education will automatically be driven to provide physical examination. There are many

factors that could drive the behavior exhibited by clinician 81, including not only incentives

but also patient or clinician heterogeneity. Identifying the impact of incentives will rely

on comparing the incentives of clinicians who exert effort only because of organizational

incentives, such as clinicians 32 and 33. Both of these clinicians are willing to display poor

quality care in front of patients and the research team. Clinician 32 maintains constant

physical examination (and works for an organization with high–powered incentives) while

clinician 32 exhibits physical examination that is lower than his ability (and works for an

organization with low–powered incentives).

In this way, we use patterns of health education to measure what we call altruism even

though there are non-altruistic explanations for this behavior. We use both a discrete and a

continuous measure of altruism. The discrete measure of altruism results in clinicians being

assigned to either ‘altruistic’ or ‘normal’ (and in the absence of conclusive evidence, we label

clinicians ‘unassigned’). This labeling follows the intuition advanced in Figure 2, but uses

objective methods to make the assignment. The provision of health education is predicted

in a probit model with random effects at the clinician level, a clinician specific intercept

and slope (with observation) and patient characteristics. All clinicians with a statistically

negative slope (a fall in quality over observations) were assigned to ‘normal’. Clinicians

who exhibited both a positive (or flat) slope and an intercept that was above the median

were assigned to ‘altruistic.’ Clinicians who fell into neither of these two categories were

‘unassigned.’ Almost 25% of the sample is defined as altruistic in this manner. Assignments

to the discrete measure are made without reference to ability, cadre, organization or provision

of either physical examination or health education.

In addition, we develop a continuous measure of altruism based on health education

provision. We run a probit model of the provision of health inputs on cadre, patient char-
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acteristics and observations and then calculate each clinician’s average deviation from the

predicted level of inputs. Clinicians who provide more health education inputs than would be

expected (given cadre and patient characteristics) have a higher continuous altruism score.

This measure does not differentiate between clinicians who provide high levels in the be-

ginning and drop off quickly and those who start lower but provide steady levels of inputs;

the average deviation from predicted trend could be the same. Nonetheless, empirically,

clinicians who are labeled as altruistic by our discrete methodology have a higher continuous

altruism score than clinicians who are labeled as normal.

1.8 Summary statistics of scores and incentives

Table 3 shows the basic relationship between our measures of ability and practice, the incen-

tives facing various health care providers and provider characteristics such as cadre and level

of facility as well as summary statistics for both discrete and continuous altruism scores.

Most of the raw scores show what we would expect. The exception is the apparent anomaly

around incentives which is not shown in the regression analysis.

The cadre of clinician is negatively associated with incentives, with most doctors working

for organizations with low–powered incentives and most clinical officers working for organi-

zations with high–powered incentives. On average, clinicians who work for organizations

with high–powered incentives have the highest ability as well as the lowest practice. This is

driven by one private facility (# 8) in which the contrast is particularly strong. Our regres-

sions analyses, which permit a fuller and more complicated analysis, will show the opposite

impact of incentives, as we hypothesized.

The percentage of clinicians that fall into the discrete category of ‘altruistic’ and nor-

mal is reported. The missing category is clinicians who cannot be confidently assigned to

a category. We expect a greater proportion of altruistic clinicians in NGOs, but it is not

particularly surprising that ‘altruistic’ clinicians can be found in all three types of organi-

zations. Doctors are more likely to be ‘altruistic’ and there are no ‘altruistic’ nurses in our
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sample. Importantly, ‘altruism’ is well distributed among the three categories of incentives

(low, medium and high). ‘Altruistic’ clinicians score higher on the continuous altruism score

and exhibit both greater ability and practice than normal clinicians. As expected, the raw

difference between ability and practice is less than for normal clinicians. By the continu-

ous measure of altruism, ‘altruism’ is well distributed throughout the various organizations,

with government facilities and one NGO and private organization having the least altruistic

clinicians on average. We do not show continuous altruism by cadre, since this variable was

used in the derivation of the score and averages for each cadre are therefore zero.

Clinicians with the highest level of ability tend to be doctors, to look altruistic, work for

organizations with high–powered incentives and work in hospitals. None of these findings

is surprising. Largely speaking, these are the same practitioners who do well in practice.

The regression analyses in the following section allows more rigorous testing of the patterns

shown in this table.

Patient Heterogeneity The design of the instruments means that we are comparing

clinicians’ abilities and practices for roughly the same types of illnesses. However other

characteristics of patients may vary in other ways as well. The sample of facilities was

designed to include every facility commonly visited by poor residents of the rural and peri–

urban areas of Monduli and Arumeru districts. Every facility in the sample is accessible to

the poor. However, two facilities in our sample (labeled in Table 3 as the only facilities of

organizations 6 and 7) are also very frequently visited by the urban middle and upper class.

Although both facilities are also visited by the poor, it may be that quality is high simply

because of the nature of the average or marginal patient. In fact, the chief of post at facility

number 7 has a regional reputation and his name was known in every rural village we visited.

In addition, he earned his reputation serving most of his career as a doctor in the regional

referral hospital (run by the government). The quality of care that patients receive when

they visit this doctor is not driven by the organization that he works for and the fact that
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he now works under high–powered incentives is misleading for the purposes of this analysis.

As suggested by the work of Das and Hammer (2005), it could be very important to control

for this type of heterogeneity.

We claim that behavior in health education can control for patient heterogeneity and

the data appear to support this claim. As shown in Table 3, 50% of the clinicians in these

facilities are coded as being ‘altruistic’, a much higher fraction than in any other organization.

However, we have controlled for this kind of behavior by controlling for ‘altruism’. The

doctor with the regional reputation is the clinician listed as number 81 and shown in Figure 2.

Whether or not the doctors at these two facilities are good because they see different patients,

or they see different patients because they are good, measuring health education allows us

to set aside this behavior and concentrate on the ‘normal’ clinicians in our sample.

2 Analysis

The aim of our analysis is to examine the role of ability, incentives and altruism in the prac-

tice of clinicians and to test the significance of incentives in a framework that can reasonably

be seen as identified. Practice quality should be improved by ability and motivation. Moti-

vation can come from within as well as without and we examine the behavior of clinicians

that we have classified as ‘altruistic’ as well as those who are not classified as ‘altruistic’.

As with normal clinicians, we expect ‘altruistic’ clinicians to provide higher quality care for

their level of ability. However, although normal clinicians will be motivated by incentives,

‘altruistic’ clinicians are either unresponsive or less responsive to incentives. Thus, two oth-

erwise identical ‘altruistic’ clinicians should provide the same quality care even if they work

for dissimilar organizations. In addition, by controlling for continuous altruism, we allow for

further complexity in the behavior of clinicians. Providing high levels of health education

suggests some non–organizational source of motivation and by controlling for continuous

altruism (provision of health education) we seek to partially control for these other sources
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of motivation.

In the following empirical analysis, we test each of three different models on three dif-

ferent data frames, for a total of 9 regressions. Model I is a simple regression of practice

on ability and incentives. Model II compares the importance of ability and incentives be-

tween ‘altruistic’ and normal practitioners and Model III examines the relationship between

practice, ability and incentives, controlling for continuous altruism. The first data frame is

a clinician by clinician comparison of overall DCO and vignette scores. The second frame

examines the provision of each DCO item using the overall vignette score as one of the inde-

pendent variables. The third frame examines the provision of DCO items without reference

to vignette scores, using the initial Hawthorne effect to differentiate between ability and

practice. All three data frames provide qualitatively similar results across all three models.

The base specification (Model I) for each of the three data frames is outlined in the

following equations:

θC
i = β + αθV

i + γIi +ζZi + ε1 (1)

Pr(xijt = 1) = f(βj + αjθ
V
i + γIi + κjt + κ̂Ii · t +ζZi) + ε2 (2)

where j ∈ [1, 31]

Pr(xijt = 1) = f(βj + αj θ̃C
i + κj′t + κ̂j′Ii · t +ζZi) + ε3 (3)

where j ∈ [1, 31] and j′ ∈ [ht, pe]

i is the clinician index, j the DCO item index, and t indexes the order of observation on the

DCO. θV
i and θC

i are the vignette and DCO IRT scores, Ii is the index of incentives and Zi is a

vector of clinician and patient characteristics. θ̃C
i , α, β, γ, κ and ζ are estimated parameters

that measure endogenously defined ability, the contribution of ability, an intercept, the

contribution of incentives and the dropoff with the number of observations, respectively.

The first data frame (Equation 1, Table 4) is a direct comparison between the overall

practice (θC) and ability (θV ) scores with only one observation per clinician (80 observations).
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This corresponds to the assumption that vignettes measure ability and DCO measures prac-

tice. Equation 1 is solved as an OLS regression, the results of which are shown in the first

column of Table 4 as Model I.

The second data frame (Equation 2, Table 5) examines the probability of a clinician pro-

viding an item on the DCO as a function of characteristics of the item as well as the ability of

the clinician as defined by the overall vignette score (θV ). There are a total of 13,395 obser-

vations corresponding to multiple observations over 31 different items for 80 clinicians. Each

item has a specific intercept, and interaction between ability and observations (βj, αj, κk).

In addition, we specify κ̂ which is the average change in dropoff as as incentives increase. As

with the first level, this assumes that vignettes represent ability and that DCO represents

practice quality, but it also allows for an impact over the number of observations. Equation 2

is solved as a probit model with clustered errors (at the facility type), and the results are

shown in the first column of Table 5.

The third level of the data (Equation 3, Table 6) is similar to the second except that ability

is endogenously determined from the DCO instrument without reference to the scores on the

vignettes. There are a total of 19,602 observations, corresponding to multiple observations

over 31 items for 84 clinicians (we can include the 4 clinicians for whom we did not observe

vignette scores). The specification is otherwise similar to Equation 2 except that we do

not specify item–specific dropoff rates, focusing instead on physical examination and history

taking (using the index j′). Equation 3 is solved as a non-linear logit model, and the results

are shown in the first column of Table 6.

Models II and III use the same three levels of data as model I but add terms for dis-

crete altruism (δA, δN) and continuous altruism (H) respectively. Both incentives (I) and

continuous altruism (H) are scaled to vary between 0 (lowest) and 1 (highest).
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2.1 Results

Three models are specified on three data frames as represented in Tables 4, 5 and 6. The

results show that ability matters in all specifications and that incentives are important in

determining the relationship between ability and practice. In addition, there is some weak

evidence that practitioners characterized as ‘altruistic’ respond to incentives differently than

do those characterized as normal.

There are three specifications represented in Table 4. In each specification, practice is

significantly correlated with ability. In the second specification, the coefficients for altruistic

and normal clinicians are not significantly different from zero, but a test of the hypothesis that

they are both equal to zero is rejected. The coefficients on incentives are all significant and

positive except the coefficient on incentives for altruistic practitioners (γA), which, though

large, is not significant. The coefficients suggest that ‘altruistic’ practitioners and those

with high continuous altruism scores are better in practice, but these coefficients are not

significant.

Table 5 examines the probability that a given item is provided, controlling for patient,

clinician and item characteristics. The impact of incentives is tested both through a direct

effect and through a change in the degree to which clinicians change their behavior over

time. Incentives should make clinicians better and they should make them maintain constant

quality over the time they are being observed. Each item has a specific dropoff rate estimated

and we report the average dropoff rate, κ. The impact of incentives on physical examination,

for example, varies from κ · t (lowest incentives) to γ +(κ+ κ̂) · t (highest incentives) in model

I, from κ · t to γN + (κ + κ̂N) · t for altruistic practitioners in model II, and from κ · t to

γ +(κ+ κ̂) · t in model III for practitioners with the highest level of continuous altruism. γ is

significant and positive in both model I and II and γN is significant in model II, whereas γA,

though large, is not significant; incentives matter for normal but not for altruistic clinicians.

The dropoff for the average item (κ) is significantly negative, reflecting the initial Hawthorne

effect, but there is not a significant change in the slope with incentives. This is probably due
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to the fact that the slope is specified as a change from ability as defined by the vignettes.

The coefficients for ζA and ζN suggest that ‘altruistic’ clinicians are better than normal

clinicians, but the coefficients are not significant. However, clinicians with higher continuous

altruism scores (more health education) are better than the average clinician (ζH in model

III).

In the third data frame, shown in Table 6 there is no coefficient for ability, but a test

that all the endogenously defined clinician effects (θ̃C
I ) are equal rejects the null hypothesis,

suggesting important differences between clinicians that are not explained by organization,

patient, or item effects. As a result of the specification we cannot test whether or not ‘altru-

istic’ clinicians are different from normal clinicians overall; such tests have to be contained

within an examination of the change in quality over the course of observations. The impact

of incentives is seen in the slope of quality over observations. This varies from κpe (lowest

incentives) to κpe + κ̂pe (highest incentives) on physical examination in model I, from κpe

(lowest incentives) to κpe+κ̂N
pe (highest incentives) for normal clinicians on physical examina-

tion in model II, and from κpe (lowest incentives, lowest altruism) to κpe + κ̂pe + κ̃pe (highest

incentives, highest altruism) for altruistic clinicians on physical examination in model III.

In the first column we see that even clinicians with the highest level of incentives exhibit

essentially the same decline in the provision of history taking inputs as clinicians with lowest

incentives. However, clinicians with differing incentives are different on physical examination

inputs and the results show that clinicians with high–powered incentives actually increase

their provision over time (-0.042+0.068). This impact is even stronger when we differentiate

by ‘altruistic’ and normal clinicians, with ‘altruistic’ clinicians exhibiting an increase over

time (-0.042+0.086) and normal clinicians exhibiting a very large increase over time (-0.042

+ 0.555). As with the undifferentiated result, there is no significant pattern of differences

in history taking. The third column (model III) allows for an impact of both incentives and

continuous altruism. Altruism significantly alters the slope such that a clinician with the

highest level of altruism maintains almost constant quality in both physical examination and
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history taking even if he works for an organization with low–powered incentives. Even after

controlling for this impact, we find that a clinician under high incentives will maintain a

constant level of effort in physical examination (-0.068+0.061).

The magnitude of the impact of incentives does not change very much across models

within data frames, suggesting that controlling for altruism, either in discrete or continuous

form, is less important that we had thought. The fact that altruism is well–distributed

across organizations is evidence that its impact is orthogonal to the impact of incentives.

The overall implication remains that organizations that use high–powered incentives get

more out of their clinicians. The impact is strongest for physical examination and weak for

history taking. This is not surprising since the cost (in effort or discomfort) of each physical

examination procedure is much higher than for history taking. If there is shirking we expect

to see its impact on costly activities such as physical examination.

2.2 Policy Implications

In order to properly weigh the advantages of gains in ability over changes in incentives we

would have to have some idea of the relative costs of these policy alternatives, and we do not.

However, we can get some sense of the relative importance of the two approaches to improving

quality from our regressions. The results shown in Table 4 show the impact of changes in

ability (θV
i ) without controlling for the cadre of the clinician. The scores for ability have been

normalized and the scores for incentives vary from 0 to 1. Using the coefficients from column

3 (0.261, for incentives and 0.126 for ability) the regression coefficients suggest that going

from the lowest to the highest incentives is equivalent to a two standard deviation increase

in ability, after controlling for continuous altruism. As a rough comparison, the difference

between the least qualified clinicians (nurses) and the most qualified clinicians (doctors) is

two and a half standard deviations in quality (see Table 3). In order to increase the overall

quality of consultation (as measured on the DCO score, θC
i ) transforming a government
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facility into a private facility is roughly equivalent to 8 years of formal education.6

Our instincts suggest this is too high a return to incentives. Using the coefficients shown

in Table 5 we get more reasonable figures. The regressions shown in Table 5 control for

cadre and are based on the probability of getting a particular item correct, not an overall

practice quality score. Column three of this regression shows that a complete change in

incentives (0 to 1) is equivalent to about 0.41 standard deviations of ability if you ignore

the interaction with observations or 0.62 standard deviations of ability if you include the

interaction with observations ((0.118+20*0.003)/0.288). According to Table 3 the difference

between a clinical assistant and a clinical officer is 0.8 standard deviations in ability. The

government of Tanzania is currently forcing all clinical assistants to upgrade to clinical

officers with two years of additional schooling. None of the upgraded assistants are in this

data set, so it is not clear that two years of schooling will achieve a 0.8 standard deviation

increase in ability, but if it did, these regression results suggest the same result could have

been achieved by increasing incentives.

Neither of these two tables should be read as calibrating the equivalence of schooling

and incentives. The results discussed above should be seen as evidence that incentives are

economically as well as statistically important in the drive to increase quality.

3 Conclusion

Although it is clear that clinicians do not universally practice to the best of their abilities,

organizations can use incentives to increase the quality of care delivered by clinicians. Com-

paring the scores of clinicians on vignettes and direct clinician observation (DCO) we find

that clinicians who work in organizations that have high–powered incentives achieve higher

quality practice after controlling for ability, cadre and the level of facility. In addition, we

find that clinicians who work for organizations with high–powered incentives maintain the

6Clinical assistants and most nurses have elementary schooling plus three years of medical training and
doctors have an A-level education plus 5 years of university training, for a minimum difference of 8 years of
schooling.
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same level of quality in physical examination as time passes under observation, whereas other

clinicians experience a significant drop–off in their level of practice. Incentives have the same

impact whether we compare overall ability and quality for each clinician or whether we ex-

amine the provision of inputs against ability derived from vignettes or ability endogenously

determined from the DCO.

We find strong evidence that there are multiple types of clinicians and that these different

types of clinicians may react very differently to incentives. We identify a type of clinician who

behaves in a manner that is consistent with altruism. ‘Altruistic’ clinicians are distributed

among many different organizations, including the government services. There is some weak

evidence that these clinicians are not impacted by incentives.

These data do not represent a perfect experiment; no clinician faces any variance in

the level of incentives and clinicians were not randomly assigned incentive levels. Clini-

cians selected into or were selected by the organizations for which they work. The terms

and conditions of employment differ in many respects not reflected in this data. Baring an

experimental framework in which clinicians can be reassigned to organizations, more infor-

mation on the role of incentives will come from a better understanding of the process by

which clinicians choose or are chosen by organizations. In addition, the sample of clinicians

is small, with only 80 clinicians in some regressions. However, since the sample includes a va-

riety of organizations that are relevant to policy makers and clinicians in these organizations

were randomly chosen for evaluation, the findings should suffer only from lack of precision

or attenuation bias. The role of incentives is clear despite the lack of precision.

Quality health care is clearly lacking in Africa, and this not a new issue. It is not

the case that clinicians are already well trained and equipped and clearly some training is

necessary for any clinician to practice medicine. However, the issue of motivation has not

received attention. Not only is motivation a way to improve care, but increasing capacity

for unmotivated clinicians may have very little benefit. In Tanzania, the historically positive

relationship between the government and the NGO sector allows many opportunities for the
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government to learn from the management of NGOs (Gilson et al., 1997; Leonard, 2002;

Mliga, 2000). Even when governments do not directly use the capacity of NGOs to advance

the goal of quality they can learn from their management and attempt to design a health

service sector that encourages clinicians to exert effort. The continued focus on capacity is

both misleading and unproductive.
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Table 1: Comparison of % correct responses to items that appear on both the DCO and
Vignettes
provided on obs DCO Vignette DCO cond. on Vign †

# % % %
Total

history taking 3887 43 52 54
physical examination 2957 37 46 52
total 6844 40 49 53

High Powered Incentives
history taking 637 42 56 46
physical examination 466 51 51 71
total 1103 45 53 57

Medium Powered Incentives
history taking 255 47 42 57
physical examination 194 48 43 61
total 449 48 42 60

Low Powered Incentives
history taking 2995 42 51 55
physical examination 2297 33 44 48
total 5292 49 48 52

Shown is the percentage of appropriate items correctly implemented for vignettes and DCO. There are 26
items that appear on both the vignette and DCO instruments (16 history taking and 10 physical examination
items.) The number of observations is much larger than the number of vignettes administered because there
are multiple questions and multiple observations of the DCO instrument. We report the the percent correct
on the DCO for the subset of cases in which the same item was correct on the vignette.
†The conditional probability of getting an item correct on DCO given that it was correct on the vignette.
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Figure 1: Pattern of matches between DCO and vignettes compared to the order of obser-
vations on the DCO
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The smoothed lines shown represent the change in the number of physical examination and health education
items answered correctly as a percentage of possible rational items. The lines are derived from scores
controlling for patient characteristics, using a local average regression with an Epanechnikov kernel and a
bin width of 3 observations.
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Figure 2: Three Examples of clinician behavior on physical examination and health education
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The dashed line is health education and the solid line is physical examination.
The smoothed lines shown represent the change in the number of physical examination and health education
items answered correctly as a percentage of possible items. The lines are derived from scores controlling for
patient characteristics, using a local average regression with an Epanechnikov kernel and a bin width of 6
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Table 2: Organizational Variables reflecting incentives by owner and level of facility
observations Staff controla

Owner Level facilities clinicians fire salary fin ind staff d label

1 Disp 15 35 no national low national govt
1 HCenter 4 13 no national low national govt
1 Hospital 3 13 no national low national govt
2 Disp 4 6 yes regional medium regional ngo
2 Hospital 1 5 yes regional high local ngo
3 Disp 2 3 yes local high regional ngo
3 Hospital 1 4 yes local high loc/reg ngo
4 Disp 3 3 yes national high regional ngo
5 Disp 3 5 yes local high local ngo
6 Hospital 1 2 yes local high local priv
7 Hospital 1 4 yes local high local ngo
8 Disp 1 2 yes local high local priv

a: Variables derived from (Mliga, 2000, pp. 213).
fire: Can the head of this facility hire and fire personnel?
salary: Level at which salary decisions are made.
fin ind: The ability of a facility to use local funds to pay salaries and buy essential medical supplies to run
the facility.
staff d: Location at which medical staffing decisions occur (for example composition of staff).
label: The overall label that would be applied to this facility; government, NGO or private.
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Table 4: First Data Frame: Regression of θC on θV and incentives for each clinician
Model I II III
α (θV , ability) 0.149 (0.065) 0.126 (0.070)
αA (θV , ability for altruistic) 0.119 (0.149)
αN (θV , ability for normal) 0.113 (0.082)
Incentives
γ (Ii) 0.311 (0.138) 0.261 (0.159)
γA (δA

i · Ii, altruistic) 0.428 (0.397)
γN (δN

i · Ii, normal) 0.403 (0.138)
ζA (δA

i , altruistic type) 0.294 (0.509)
ζN (δN

i , normal type) 0.183 (0.503)
ζH (Hi, continuous altruism) 0.414 (0.418)
constant 1.881 (0.082) 1.666 (0.493) 1.895 (0.085)
observations 80 80 80
R2 0.11 0.13 0.11

OLS regression of θC
i as the dependent variable. Robust standard errors reported in parentheses. Variables

significant at the 10% level are shown in bold font.
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Table 5: Second Data Frame: Regression of DCO input items on vignette defined ability
and incentives
Model I II III
α (θV , ability) 0.385 (0.112) 0.321 (0.117) 0.288 (0.1090)
Dropoff in scores over observations
κ (t, dropoff) -0.035 (0.015) -0.033 (0.015) -0.035 (0.015)
κ (t ·Hi, altruism) 0.000 (0.011)
Incentives
γ (Ik, all clinicians) 0.194 (0.061) 0.118 (0.049)
Incentives interacted with type
γA (Ik · δA

i , altruistic) 0.195 (0.151)
γN (Ik · δN

i , normal) 0.220 (0.087)
Incentives interacted with observations
κ̂ (t · Ii, all clinicians ) 0.004 (0.003) 0.003 (0.004)
Incentives interacted with observations and type
κ̂A (t · Ii · δA

i , altruistic) 0.001(0.016)
κ̂N (t · Ii · δN

i , normal) 0.002 (0.005)
Type
ζA (δA

i , altruistic) 0.033 (0.122)
ζN (δN

i , normal) -0.158 (0.118)
ζH (Hi, continuous altruism) 0.590 (0.162)
Patient Characteristics Included Included Included
Clinician Cadre Included Included Included
αj Included Included Included
βj Included Included Included
κj Included Included Included
constant -0.468 (0.205) -0.351 (0.227) -0.515 (0.207)
obs 13395 13395 13395
pseudo R2 0.16 0.16 0.17

All regressions are a probit regression with xijt (outcome for clinician i on item j for observation t, where
outcome is 0 or 1) as the dependent variable. Robust standard errors (corrected for correlation at the facility
type (owner and level), reported in parentheses. Variables significant at the 10% level are shown in bold
font.
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Table 6: Third Data Frame: Regression of DCO input items on DCO defined ability and
incentives
Model I II III

θ̃C (clinician effect) endogenous endogenous endogenous
Regular dropoff rate
κht (tht, history taking) -0.022 (0.005) -0.022 (0.005) -0.034 (0.008)
κpe (tpe, physical exam) -0.042 (0.006) -0.040 (0.006) -0.068 (0.009)
Dropoff interacted with incentives
κ̂ht (tht · Ii) -0.007 (0.007) -0.010 (0.007)
κ̂pe (tpe · Ii) 0.068 (0.008) 0.061 (0.008)
Dropoff interacted with incentives and type
κ̂A

ht (tht · Ii · δA
i , altruistic) 0.012 (0.016)

κ̂A
pe (tpe · Ii · δA

i , altruistic) 0.086 (0.016)
κ̂N

ht (tht · Ii · δN
i , normal) 0.219 (0.135)

κ̂N
pe (tpe · Ii · δN

i , normal) 0.555 (0.173)
Dropoff interacted with incentives and altruism
κ̃ht (the · Ii ·Hi) 0.032 (0.016)
κ̃pe (tpe · Ii ·Hi) 0.065 (0.019)
αj Included Included Included
βj Included Included Included
Patient characteristics Included Included Included
obs 19602 19602 19602
log likelihood 11644 11639 11639

All regressions are a probit regression with xijt (outcome for clinician i on item j for observation t, where
outcome is 0 or 1) as the dependent variable. Standard errors reported in parentheses. Variables significant
at the 10% level are shown in bold font.
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A Appendix

A.1 Item Response Scoring

There are J items on each ‘test’ j = 1 . . . J . The response (x) for each item is either correct
or wrong, indexed 1 or 0; xj ∈ {0, 1}. The result of the test can be characterized as ~x, a
J × 1 response vector. We define a rule s such that s(~x) : <J → <. s maps J responses to
one result. θ is the single index value assigned as a result to each test. Using this result we
can define, for each item j, Pj : < → [0, 1] such that Pr(xj = 1|θ) = Pj(θ). Pj maps the
latent continuous variable θ into the probability of answering the item j correctly.

We use the following rule to derive θ:

Pj(θ)

1− Pj(θ)
= exp(αjθ + βj)

log

(
Pj(θ)

1− Pj(θ)

)
= αjθ + βj

This is a logistic regression of the discrete value xj on the underlying latent value θ with a
slope and intercept term that can vary by item. The intuition of the parameters is straight-
forward. When α is positive, θ increases the probability of getting an item correct. α is
a measure of the importance of the latent competence for a given item. β is a measure of
how likely someone is to get an item correct even if they have a low θ. When α is low or
our estimate of α is insignificant, the item is not useful in distinguishing ‘better’ test takers
from ‘worse’ test takers. When it is high, the question is more useful. When β is large, even
‘worse’ test takers are likely to answer the question correctly (use a particular input). When
β is low, even ‘better’ test takers are unlikely to answer the question correctly. Choosing a
simple rule such as θ =

∑
j xj = x̄ is the same as setting αj = αk and βj = βk ∀j 6= k.

The IRT score for vignettes (θV ) is based on 31 possible inputs over the three vignettes
used. A few clinicians were observed more than once and we use their responses on both sets
of vignettes but solve for only one θv. The IRT score for DCO (θc) is based on 37 possible
inputs over three presenting conditions. Clinicians were observed many times each and we
solve for only one score per clinician. In addition to the rule above, we control for patient
characteristics and allow for a linear fall in practice quality over observations that can vary
between history taking and physical examination items.

Whereas vignettes and DCO measure the provision of inputs, IRT produces an underlying
latent variable. The raw average of inputs provided on the vignette (x̄v) is not correlated
with the raw average of inputs provided on DCO (x̄c) (p-value of 0.12), but the vignette IRT
score (θV ) is correlated with the DCO IRT score (θC) with a correlation coefficient of 0.27
(p-value of 0.01). This suggests that, for our sample, ability and practice are not correlated
but the latent competencies underlying ability and practice are correlated.

A.2 Factorial Analysis of Incentives

To create an incentive score we used dummy variables representing all possible levels at
which control is exercised over salary decisions, financial decisions and staffing decisions
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and performed a factor analysis. There are 6 significant factors and the first factor has
an eigenvalue that is twice the size of the second and is straightforward to interpret as
the intensity of incentives. We create our incentive score from this first factor. Table 7
demonstrates the relationship between each element of incentives and our overall incentive
score. Each element is positive and significant. The greatest weight is put on the ability to
hire and fire and the three other factors have approximately similar weights.

Table 7: Regression of overall incentive scores on individual incentive contributions
Variable coef std. err
fire 1.245 (0.030)
salary .175 (0.007)
fin ind .119 (0.019)
staff d .121 (0.010)
constant -2.017 (0.017)
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