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ABSTRACT

Background Brazil faces huge health inequality
challenges since not all municipalities have access to
primary care physicians. The More Doctors Programme
(MDP), which started in 2013, was born out of this
recognition, providing more than 18 000 doctors in the first
few years. However, the programme faced a restructuring
at the end of 2018.

Methods We construct a panel municipality-level data
between 2008 and 2017 for 5570 municipalities in

Brazil. We employ a difference-in-differences empirical
approach, combined with propensity score matching, to
study the impacts of the programme on hospitalisations
for ambulatory care sensitive conditions and its costs. We
explore heterogeneous impacts by age of the patients, type
of admissions, and municipalities that were given priority.
Findings The MDP reduced ambulatory admissions by 2.9
per cent (p value <0.10) and the costs by 3.7 per cent (p
value <0.01) over the mean. The reduction was driven by
infectious gastroenteritis, bacterial pneumonias, asthma,
kidney and urinary infections, and pelvic inflammatory
disease. The results held on the subsample of
municipalities targeted by the programme. By comparing
the benefits of the programme from the reduction in the
costs of ambulatory admissions to the total financial costs
of the MDP, the impacts allowed the government to save at
least BRL 27.88 (US$ 6.9 million) between 2014 and 2017.
Conclusion Addressing inequalities in the distribution

of the medical workforce remains a global challenge.

Our results inform the discussion on the current strategy
adopted in Brazil to increase access to primary healthcare
in underserved areas.

INTRODUCTION

The need to address inequalities in the distri-
bution of the medical workforce was in the
spotlights of policy discussions for several
years. Despite its importance, few initiatives,
aimed to improve attractiveness, recruitment,
and retention of medical workforce, provided
effective approaches to overcome this
problem.”” The inequality in the distribu-
tion of health professionals remains a global
challenge. The WHO identified a minimum
density threshold of 22.8 skilled health

Key questions
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What is already known?

» Inequalities in the distribution of the medical work-
force remain a global challenge especially in low-
income and middle-income countries.

» The Mais Médicos Programme (More Doctors
Programme) started in 2013 to address the short-
age of doctors in deprived regions, but it was deeply
restructured at the end of 2018 despite evidence of
its effectiveness.

What are the new findings?

» The MDP reduced hospitalisations for ambulatory
care sensitive conditions and their costs, allowing
the Brazilian government to save at least BRL 27.88
(US$ 6.9 million) between 2014 and 2017.

What do the new findings imply?

» The results inform the discussion on the current
strategy adopted by the Brazilian government.

» Assuring the continuity of the efforts of medical
workforce provision is necessary to protect deprived
communities.

professionals (doctors, nurses and other staff)
per 10 000 people to provide basic health
coverage.’ Yet, several countries worldwide
do not reach this standard. Countries that
reached the minimum recommended still
face inequalities considering the workforce
distribution between the most urbanised
and remote corners. The global challenge
of human resources for health is especially
present in low-income and middle-income
countries (LMICs).

Compared with developed countries, LMICs
face more challenges regarding a multiple
burden of diseases such as infectious diseases,
high volumes of injuries, and increasing
non-communicable conditions. To address
this issue a strong primary care network is
necessary.” However, an adequate structure
of primary care demands human resources
policies capable of assuring the distribution

BM)

Maffioli EM, et al. BMJ Global Health 2019;4:¢001827. doi:10.1136/bmjgh-2019-001827 1



BMJ Global Health 8

of professionals where they are needed. Many countries
conducted efforts to increase physicians’ availability using
policies in four domains: education, financial incentives,
regulation and service delivery reorganisation.” Notwith-
standing, new approaches are needed to attract and
retain medical workforce in deprived and remote areas.

One novel example of a recent national programme,
which addressed, in the shortterm, inequalities in
human resources for health, is the Brazilian Mais
Médicos Programme (More Doctors Programme, MDP
hereafter). The MDP was instituted by Law No. 12871,
in 2013, and its primary objectives were to reduce the
shortage of doctors in deprived regions of the Brazilian
Unified Health System (Sistema Unico de Saude, SUS).®
The MDP encompassed three strategic strands: emer-
gency provision of physicians to primary care teams,
reorientation of medical training providing more under-
graduate medical school places, and improvements in
the infrastructure of primary care facilities.” Part of the
emergency supply effort of physicians was supported by
the cooperation among the Cuba Ministry of Health,
the Pan-American Health Organisation/WHO (PAHO/
WHO) and the Brazilian Ministry of Health. This agree-
ment was responsible for the deployment of Cuban
doctors in underserved areas in Brazil.”!

The Ministry of Health defined the profile municipal-
ities eligible to enrol in the MDP, by taking into account
the percentage of population living in extreme poverty,
the gross domestic product (GDP) per capita, social
vulnerability, and locations categorised as Special Indig-
enous Sanitary Districts (DSEIs). Municipalities that
fitted these criteria were able to express interest in the
participation to the MDP and adhere to it. The MDP
was responsible for guaranteeing primary care access
to 63 million people in more than 4000 municipalities,
achieving a provision volume of 17 625 physicians in 2
years of programme.’ In October 2018, Cuban doctors
were filling at least 8539 positions that became vacant the
month after (figure 1). After the Ministry of Health gave
a withdrawal notice of the Cuban doctors from the MDP
in December of 2018, it published several calls aiming to
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Figure 1 Vacant positions in More Doctors Programme
(MDP) (November 2018-April 2019). The figure shows the
vacant positions in MDP, after the Brazilian Ministry of Health
gave a withdrawal notice on 14th of November 2018. Data
source: CNES: http://cnes.datasus.gov.br/

recruit Brazilian physicians to replace the Cuban vacant
positions. However, these calls were not successful as
the number of places not filled kept increasing in 2019,
leaving 1961 vacant positions as of April 2019 (figure 1).

Several evaluative studies investigated the effective-
ness of the MDP.? "> Descriptive research'® '*'* showed
that the MDP guaranteed access to and decreased
health inequalities in the first years of the programme,
by reducing physicians’ shortage and increasing access
to primary care, especially in those municipalities who
met the priority criteria.'® Lima et al’* conducted a cross-
sectional study, comparing physicians included or not in
MDP in 2014, and showed that the programme increased
medical appointments and referrals and commu-
nity education activities.” Santos et af’ used a quasi-
experimental, before-and-after evaluation of the MDP in
remote and deprived populations, to show higher physi-
cian density and primary care coverage and decreased
avoidable hospitalisations in enrolled municipalities
after the start of the programme. A bibliometric study,'®
analysing data from 81 manuscripts, also confirmed that
62% of the articles on MDP emphasise the positive results
achieved.

Yet, there exist few rigorous quantitative evaluations,
which attempted to estimate the causal impacts of the
MDP on health indicators. Carrillo and Feres'” showed
that the programme increased doctor visits and led to
greater utilisation of doctors for prenatal care. However,
they do not find evidence of gains in infant health,
including birth weight, gestation and mortality. The
closest study to ours is Fontes et al,'"® which estimated the
impact of MDP on all types of hospitalisation for ambu-
latory care sensitive conditions (ACSH), and found a
reduction in admissions.

However, despite these positive findings, the MDP was
deeply restructured at the beginning of 2019 due to the
termination of the cooperation among the Cuban govern-
ment and PAHO/WHO. By 12 December 2018, 8568
Cuban doctors withdrew from the MDP, leaving several
deprived regions without primary care.'” The Brazilian
Ministry of Health was capable of filling 76.84% of the
Cuban vacant places by April 2019, by mainly attracting
doctors from regular Primary Care teams through better
salaries and an installation grant. Nonetheless, the most
deprived areas (more than 20% of the population living
in extreme poverty) are still those facing the hard chal-
lenge to attract the interest of primary care physicians.
The current Brazilian government aims at addressing the
same challenges of the MDP through a new programme
called Médicos pelo Brasil (Doctors for Brazil).*’ Its objec-
tive remains the internalisation of doctors throughout
the country, especially in the most remote and under-
served regions, in addition to develop and intensify the
training of medical professionals.

The goal of this paper is multifold. First, ACSH are a
set of conditions for which access to effective primary
care can reduce the likelihood of hospitalisation. Several
studies show that high rates of ACSH are associated with
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poor service coverage and/or low primary care resolu-
tion for certain health problems, and thus ACSH remain
a valuable indicator to monitor and evaluate healthcare
policies.”’ Using a mixed quasi-experimental approach,
combining the use of difference-in-differences (DiD)
and propensity score matching, we estimate the effective-
ness of the MDP, between 2014 and 2017, on ACSH. We
expect a negative relationship between the MDP—which
increases access to primary healthcare—and ACSH, as
shown in several studies.'® 7% Furthermore, we estimate
whether specific age groups or type of admissions explain
the reduction in ACSH. Investigating the heterogeneity
of the impacts is key for policy makers to direct resources
more efficiently to where are needed. We argue that
the MDP, which provide access to basic primary health
services to 63 million people, might be more effective in
reducing hospitalisations for children under 5 years old.
If this is the case we would expect to find stronger impacts
towards those groups of hospital admissions considered
sensitive to the first level of children care, such as respira-
tory diseases or asthma, infectious gastroenteritis or other
infectious diseases, compared with adult diseases such
hypertension, diabetes or hearth failures.” * Second, we
quantify the equivalent reduction in costs for ACSH for
the Brazilian Ministry of Health. Third, the estimates of
the impacts on these indicators (ACSH and its costs) are
used as input to conduct a cost-benefit analysis exercise.
By comparing the benefits from the reduction in ACSH
and thus a reduction in costs of hospitalisations, to the
total financial costs of the MDP, we estimate whether the
MDP provided savings to the Brazilian government.

METHODS

Data

To assess the impact of the MDP we used four data
sources: (1) the Hospital Information System (SIH) from
which we accessed ACSH and their costs; (2) the National
Register of Health facilities (CNES)?® from which we
obtained data on the doctors part of the programme
yearly since 2013, (3) the Brazilian Institute of Geog-
raphy” from which we gathered economic and sociode-
mographic characteristics of municipalities, and (4) the
publicly available financial report of PAHO/WHO for
the volume of resources invested in the MDP.**

First, the SIH is responsible for processing informa-
tion from hospital admission authorisation forms.™ The
records at patient level, which are sent on a monthly basis
to the Ministry of Health per each health facility, contain
all admissions in the Brazilian public hospital system and
their costs. A list of ACSH was developed by Alfradique et
al?' defining 19 different groups of admissions consid-
ered sensitive to the first level of care, based on the
WHO international classification of diseases (ICD). We
reconstructed the total number of ACSH and their costs
per each municipality, by age and ICD group from the
patient-level database.

Second, we built the age-standardised rates of ACSH for
each of the 5570 Brazilian municipalities, comprising the
time span from 2008 to 2017 by age group, and adjusted
by the population (per 1000 people). The population
size for each municipality was obtained through the
Brazilian Health Data System (DATASUS) that includes
the resident population by age range. We computed total
population size for under 5 years old, between 5 and 19
years old and 20 or above years old. Since records are
up to 2015, projections based on a population growth of
0.08%"" are implemented for the years 2016 and 2017.

Third, the CNES contains information about every
facility providing care in Brazil. Among the indica-
tors monitored there is a register of each professional
providing assistance in a specific unit. It was then
possible to categorise which health facilities had a physi-
cian enrolled in the MDP. We aggregated these data at
the municipality level to determine which municipality
received the MDP at each point in time starting from
2013.

Finally, the financial report published by PAHO
details the investment performed to mobilise the Cuban
doctors to the underserved municipalities. This report
is published annually, detailing the amount of financial
resources spent in the emergency provision of doctors.
This information was used to support the cost-benefit
analysis.

Online supplementary table S1 shows that over the
period 2014-2017, 74% of the municipalities received
the MDP, with the majority (68%) receiving at least one
MDP doctor. On average each municipality has 2.73
MDP doctors, covering 38% of the population. Age-
standardised ACSH are higher for under 5 years old
children (19.6 over 1000 people) and similar for 20 or
more years old people (16.2). Age-standardised ACSH
for 5-19 years old people are instead 7.08 over 1000.
Costs for ACSH in each municipality are on average 11
329 BRL (US$ 2795), with ACSH for adults (11 635 BRL,
US$ 2870) costing about nine times the ACSH for under
5 years old children, and 26 times the costs of ACSH for
5-19 years old people. About 30.31% of the municipali-
ties in the data are defined as priority.

Patient and public involvement

Patients or member of the public were not involved in
this study. The study only uses the publicly available data
sources described in previous section (see Data section).

Empirical analysis

To estimate the impact of the MDP on the number of
ACSH and their costs, we implement a DiD empirical
strategy, which compares changes in the outcome of
interests over time for municipalities which participate
and do not participate in the MDP. Specifically, we use
the timing of the MDP as the source of time variation,
and the availability of at least one MDP doctor as the
source of cross-sectional variation. The basic empirical
specification is as follows:
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yi = o + B Post;X Treatment; + ~; + pu, + e (1)

where y; refers to the outcomes of interest, such as ACSH
and costs, in municipality i in year ¢. Post; is an indicator
variable equal to 1 if the year is 2014, 2015, 2016, 2017,
while Treatment; is equal to 1 whether the municipality
has at least one MDP doctor. The empirical model also
includes municipality (v) and time () fixed effects,
which absorb fixed differences across municipalities and
across years. €, are standard errors clustered at the level
of the municipality.*®

This basic empirical specification is then extended
to an eventstudy model, where we capture the full
dynamics of the programme, by studying the effects of
the MDP on our outcomes of interest, relative to the start
of the programme (October 2013 is the first month of
the MDP), as follows:

Y= a+f Zfi_f Be Op + Z,;k:(;rg Byost O + Post+
Vit et €y (2)

where ¢, is an indicator taking value 1 if it is year k relative
to the first year of the MDP and the municipality received
the programme (Post,X Treatment;, witht = k). We make
the normalisation §_, = 0, so that all coefficients repre-
sent differences in outcomes relative to the first year of
the MDP (2013). The interpretation of 3 as causal impact
of the MDP relies on the identifying assumption that, in
the absence of the programme, treated and untreated
municipalities have similar trends in the outcomes of
interests. Figures 2 and 3 explore this assumption by
showing the trends in the number of ACSH (figure 2)
and costs (figure 3) over time. The graphs suggest that
the trends are overall parallel between treated and
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Figure 2 Pretrends of the number of age-standardised
ambulatory admissions (1000 people) for 1-4 years old, 5-19
years old, 20 and plus years old and all people. The figure
represents the number of age-standardised ambulatory
admissions in treated (more doctors programme, MDP) and
non-treated (no MDP) municipalities over time from 2008 to
2017, by age group: the top-left panel (A) includes 1-4 years
old; top-right panel (B) includes 5-19 years old; the bottom-
left panel (C) includes 20 or plus years old, and the bottom-
right panel (D) includes all people.

A. 1-4 yrs old B. 5-19 yrs old
2000 700 —
-\ ol /N
N
1500 —
400
1000 o

2008 2010 2012 2014 2016 2018

T T T T T T
2008 2010 2012 2014 2016 2018
Time Time

[—e— mop  —¢— NoMDP | [—e— mop  —+— NowmoP |

C. 20 or plus yrs old D. All people
13000
12000
11000 ———o—

20’08 20‘1 0 20‘1 2 Zd1 4 Zd1 6 20’1 8 2008 20‘1 0 Zd1 2 261 4 Zd1 6 20’1 8
Time Time

[—e— mop  —¢— NoMDP | [—e— mop  —¢— NomDP |

Figure 3 Pretrends of the costs of age-standardised
ambulatory admissions (in BRL, per 1000 people) for 1-4
years old, 5-19 years old, 20 and plus years old and all
people.The figure represents the costs of age-standardised
ambulatory admissions in treated (more doctors programme,
MDP) and non-treated (no MDP) municipalities over time
from 2008 to 2017, by age group: the top-left panel (A)
includes 1-4 years old; top-right panel (B) includes 5-19
years old; the bottom-left panel (C) includes 20 or plus years
old, and the bottom-right panel (D) includes all people.

untreated municipalities with the exception of figure 2C
and figure 3B age groups. The second test of the identi-
fication assumption relies on analysing the dynamics in
the coefficients in equation 2, conditional on time and
municipality fixed effects. Specifically, the treated and
untreated municipalities should follow parallel trends in
the years before the MDP, which implies that §,. coef-
ficients should not be statistically different from zero.
Results in online supplementary figures S1 and S2 show
the coefficients before and after the programme. The
graphs suggest that the S,. coefficients are not always 0
before the beginning of the programme. However, this is
not surprising since more disadvantaged municipalities
were targeted by the MDP and were more likely to adopt
it than advantaged areas.

We then decide to improve this empirical specification,
by combining the DiD with a propensity score approach
(PSM).**** Given the existing differences in observables
between treated and untreated municipalities, we aim at
creating a better match between these two groups based
on economic and sociodemographic characteristics.
Despite a reduction in sample size, this method increases
our confidence that the two groups of municipalities (on
the matched sample) are more comparable.

We proceed by matching municipalities based on
observable characteristics at the beginning of our
panel (2008). These characteristics, for a total of 43
covariates, include: (1) economic indicators: GDP per
capita, governmental expenditures (in log, total and by
type—health, infrastructure, education, welfare, agri-
culture), transfers to municipalities (in log), exports
(in log, million); (2) health indicators: infant mortality,
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Figure 4 Bias reduction in propensity score approach
implementation (unmatched vs matched sample). The
figure represents the standardised bias across each

of the economic and sociodemographic covariates of

the municipalities, comparing the unmatched with the
matched sample. Covariates in 2008 include: (1) economic
indicators: gross domestic product per capita, governmental
expenditures (in log, total and by type—health, infrastructure,
education, welfare, agriculture), transfers to municipalities
(in log), exports (in log, million); (2) health indicators: infant
mortality, low-weight and premature births, births with low
APGAR score (less than 7 over 10) at 5 min, and births

with anomalies; (3) healthcare access: number of health
facilities (total, private, public, other), total number of

health staff (total, private, public, other), including number
of doctors and nurses (expressed in 100 000 people); (4)
employment: percentage of people employed (total, female
and male), monthly payroll, number of plans and firms; (5)
sociodemographics: population and working age population
(total, female and male), population by age group (1-4 years
old, 5-19 years old, 20 or plus years old), total fertility rate,
crude birth rate and crude death rate. All the variables are
reported in online supplementary table S2.

low-weight and premature births, births with low APGAR
(Appearance, Pulse, Grimace response, Activity, Respira-
tion) score (less than 7 over 10) at 5 min, and births with
anomalies; (3) healthcare access: number of health facili-
ties (total, private, public, other), total number of health
staff (total, private, public, other), including number of
doctors and nurses (expressed in 100 000 people); (4)
employment: percentage of people employed (total,
female and male), monthly payroll, number of plans and
firms; (5) sociodemographics: population and working
age population (total, female and male), population
by age group (1-4 years old, 5-19 years old, 20 or plus
years old), total fertility rate, crude birth rate, and crude
death rate. To improve the propensity score matching,
we imposed a calliper of 0.0005 in the logit regression
of being an ever-treated municipality on these covariates.
The procedure resulted in 47 230 municipalities (32 650
treated) matched by propensity score with replacement,
considering the entire panel of 5570 municipalities from
2008 to 2017.

Figure 4 shows that the bias across these covari-
ates is reduced when we implement the PSM. Online

supplementary table S2 assesses the comparability of
the matched and unmatched samples, by presenting
summary statistics of the covariates in the two samples
and testing the statistically significance in the percentage
reduction in bias. Online supplementary figure S3 also
shows the distribution of the probability (p score) for the
treated and untreated municipalities, after the propen-
sity score matching approach. This evidence suggests
that the matched sample is much more similar than
the unmatched one on these observable characteristics.
We argue that this identification strategy is the best to
analyse the effects of the programme, as done in other
past studies.'” ¥

Cost-benefit analysis

This study will use the impacts estimated of the MDP on
ACSH and the reduction in the costs as inputs in a cost—
benefit analysis exercise. The goal of this last part of the
analysis is to compare the benefits generated in term of
reduction in number of ambulatory admissions and the
corresponding reduction in costs, with the total financial
costs of the MDP, to investigate whether the impacts of
the MDP represented—in net—a benefit or a cost to the
Brazilian government. The total costs of the MDP will
include costs for (1) international flights; (2) local flights;
(8) scholarships monthly training stipend and (4) docu-
ments’ management and training of Cuban doctors.”
The analysis will estimate the total benefits (as reduction
in costs of ACSH) for the government as a percentage of
the total financial costs of the MDP.

RESULTS
Effects of MDP on ambulatory admissions and costs
Results in table 1 shows a statistically significant effect of
1.159 as a reduction in the number of age-standardised
ACSH per 1000 people for under five children over the
duration of the programme (2014-2017). This effect
corresponds to a reduction in the number of ACSH of
about 5.3 per cent over the mean of 21.76 admissions
per 1000 people (column 1). Similar results are reflected
in the total number of age-standardised ACSH (3.1 per
cent, column 4). We find statistically significant results
for 20 or plus years old people (column 3), but not for
5-19 years old age group (column 2). The results are
driven by negative changes (not always statistically signifi-
cant) year by year from 2014 to 2017. More interestingly,
we find that this reduction in ACSH corresponds to a
statistically significant reduction in costs. Over the dura-
tion of the programme, we find a reduction in costs for
all admissions (column 8) of 483.909 BRL (4.4 per cent
over the mean). These estimates are primarily driven by
reductions in costs of adults (column 7). Overall, ACSH
are reduced following the implementation of the MDP
and this corresponds to a reduction in costs.

Estimates are similar if we restrict our sample to munic-
ipalities which were prioritised in the implementation of
the MDP (table 2), as defined by those who have at least
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Table 1 The effects of More Doctors Programme (MDP) on the number of age-standardised ambulatory admissions (1000
people) and costs (1000 people, in BRL) for 1-4 years old, 5-19 years old, 20 and plus years old and all people

(1 2 3 4

(5) (6) (7 @®

Admissions Costs of admissions (BRL)

Dep. Var. 1-4 years 5-19 20 orplus Allpeople 1-4years 5-19years 20 or plus All people
old years old years old old old years old

POSTXMDP -1.159** -0.267  -0.470* —-0.491** -68.824 —44.924 -500.029* —483.909***
(0.506) (0.169) (0.256) (0.228) (116.880) (46.303) (198.478) (137.723)

2014XMDP -0.627 -0.197  -0.369* -0.366** -44.928 -60.478 -429.683* —-455.002***
(0.396) (0.143) (0.194) (0.174) (142.829) (51.330) (220.407) (123.246)

2015XMDP -1.100** -0.162  -0.165 -0.260 -54.863 52.083 -614.807** —400.747*
(0.504) (0.165) (0.256) (0.228) (150.877) (52.561) (237.349) (148.118)

2016XMDP -0.913 -0.172  -0.394 -0.396 32.663 -124.706  -616.971** -478.213***
(0.593) (0.192) (0.288) (0.255) (175.730) (76.250) (262.344) (166.213)

2017XMDP -0.611 -0.140 -0.737** -0.585" 21.198 -41.397 -545.543* —-617.931*
(0.744) (0.244) (0.346) (0.310) (158.611) (63.348) (302.899) (203.581)

Observations 55679 55 679 55 679 55 679 55 679 55 679 55 679 55679

R-squared 0.673 0.724 0.780 0.783 0.205 0.158 0.493 0.715

Mean Dep.Var. 21.76 8.033 18.16 15.86 1400 514 10788 10 803

No. of clusters 5570 5570 5570 5570 5570 5570 5570 5570

The table presents estimates of the effects of MDP on the number of age-standardised ambulatory admissions and the costs (in BRL), by
age group (1-4 years old, 5-19 years old, 20 and plus years old and all people). The number of admissions and costs are expressed per
1000 people. The estimates are from a difference-in-differences estimation where ‘POST’ takes value one if the year is after 2013 (2014-
2017), and ‘MDP’ is an indicator for whether the municipality has at least an MDP doctor. Municipality and time fixed effects are included. SE

k)

are clustered at the municipality level. Significantly different than zero at 99 (***), 95 (**), 90 (*) per cent confidence.

20% of the population in extreme poverty or were among
the 100 with more than 80 000 inhabitants, with lowest
level of per capita public revenue and high social vulner-
ability of inhabitants (see online supplementary figures
S4 and S5 for pretrends on this subsample of municipal-
ities). Table 2 shows a statistically significant reduction
in the number of age-standardised ACSH mainly for the
subsample of children under 5 years old (table 2, column
1). However, all coefficients on ACSH and costs are nega-
tive as expected. Online supplementary table S3 also
shows similar negative, but not statistically significant,
coefficients for the subsample of municipalities without
priority. Online supplementary table S4 includes a linear
time trend for each municipality and shows that the esti-
mates of the impacts of the MDP on ACSH and costs are
not statistically significant, confirming that treated and
untreated municipalities might be different to start with.

Effects of MDP on ambulatory admissions and costs, by type
of admissions

To support our argumentation that the results are
primarily driven by the MDP, and not by other observable
factors that could be correlated with the type of munic-
ipalities treated, we present similar results using a PSM
in addition to the DiD empirical model. Table 3 shows
that the estimates on the matched sample (our preferred
specification) are similar to the DiD results (table 1),
confirming the results that the MDP reduced both the

age-standardised ACSH and the costs associated to it. We
find a reduction of 0.874 ACSH, corresponding to 4.1
per cent over the mean for children under 5 years old
(column 1). We find similar statistically significant reduc-
tion for the sub-sample of 20 or plus years old people
and the full sample (2.7 and 2.9 per cent over the mean).
We also find a statistically significant reduction in costs
of 415.263 BRL over the duration of the programme
(column 8), corresponding to about 3.7 per cent change
over the mean of 11 093 BRL for the entire sample of
people.

Focusing on ACSH for the entire sample of people, we
explore which types of admissions explain the results.
Among the 19 different categories of admissions, we
describe that the reduction in ACSH and costs are driven
by infectious gastroenteritis and complications, bacte-
rial pneumonias, asthma, kidney and urinary infections
and pelvic inflammatory disease (table 4). Admissions
decrease by eight per cent over the mean for infec-
tious gastroenteritis and complications, by 18 per cent
for bacterial pneumonias, and by 39 per cent for pelvic
inflammatory disease. These findings are in line with the
fact that the MDP lead to reductions in admissions for
the first level of children care (columns 1 and 3), and
for an adult women’s disease (column 9). Similarly, costs
decrease by 9.7 per cent for infectious gastroenteritis and
complications, by 26 per cent for bacterial pneumonias,

6 Maffioli EM, et al. BMJ Global Health 2019;4:¢6001827. doi:10.1136/bmjgh-2019-001827
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Table 2 The effects of More Doctors Programme (MDP) on the number of age-standardised ambulatory admissions (1000
people) and costs (1000 people, in BRL) for 1-4 years old, 5-19 years old, 20 and plus years old and all people, for the

subsample of municipalities with priority

(1) (2 3) 4) (5) (6) (7) (8
Admissions Costs of admissions (BRL)
Dep. Var. 1-4 years 5-19 20 or plus All people 1-4 years 5-19years 20 or plus All people
old years old years old old old years old
POSTXMDP -2.661** -0.520 -0.615 -0.762 -28.954 -105.208 -252.424 -285.537
(1.356) (0.431) (0.583) (0.544) (288.051) (73.739) (269.963) (228.113)
2014XMDP -1.797** -0.522 -0.372 -0.566 -491.580 -165.084 215.774 —247.331
(0.898) (0.360) (0.505) (0.458) (819.745) (119.707) (334.820) (212.964)
2015XMDP -2.202* -0.427 -0.333 -0.555 222.937 -27.532 -198.286 -130.759
(1.091) (0.392) (0.592) (0.528) (292.739) (102.114) (349.043) (233.198)
2016XMDP -2.892 -0.510 -0.476 -0.662 21.298 -60.898 -427.934 -200.336
(1.810) (0.496) (0.621) (0.584) (525.407) (96.863) (360.809) (252.455)
2017XMDP -2.136 -0.071 -0.894 -0.731 406.275 -33.283 -678.988* -360.899
(2.054) (0.603) (0.727) (0.690) (326.823) (102.739) (399.642) (306.031)
Observations 16 879 16 879 16 879 16 879 16 879 16 879 16 879 16 879
R-squared 0.707 0.751 0.767 0.780 0.240 0.192 0.429 0.756
Mean Dep.Var.  23.55 8.679 16.82 14.97 1788 654.3 6726 7755
No. of clusters 1688 1688 1688 1688 1688 1688 1688 1688

The table presents estimates of the effects of MDP on the number of age-standardised ambulatory admissions and the costs (in BRL),

by age group (1-4 years old, 5-19 years old, 20 and plus years old and all people). The number of admissions and costs are expressed

per 1000 people. The estimates are from a difference-in-differences estimation where ‘POST’ takes value one if the year is after 2013
(2014-2017), and ‘MDP’ is an indicator for whether the municipality has at least an MDP doctor. The analysis is restricted to the sample of
municipalities which were given priority in the implementation of MDP: (1) municipalities who have at least 20% of the population in extreme
poverty, and (2) municipalities were among the 100 with more than 80 000 inhabitants, with the lowest level of per capita public revenue and
high social vulnerability of inhabitants. Municipality and time fixed effects are included. SE are clustered at the municipality level. Significantly

different than zero at 99 (***), 95 (**), 90 (*) per cent confidence.

by 20 per cent for kidney and urinary infections, and by
34 per cent for pelvic inflammatory disease. We do not
find statistically significant evidence on any other group
(not shown).

Gost-benefit analysis

This section aims at evaluating the costs and benefits from
the MDP, in terms of ACSH, for the sample of all people.
We find that the programme reduced the number of
ambulatory admissions (table 5, column 2), and this
corresponded to a reduction in costs (table 5, column
4). What are the benefits for the Brazilian government
implementing the programme, compared with the total
costs of the MDP? Table 5 estimates the total benefits
(the reduction in costs) for the government from 2014
to 2017 (table 5, column 6), as a percentage of the total
costs of the MDP, which account for more than $1 billion
per year (Table 5, column 1 and as computed in Silva et
al 5).

From our data, we assume that the average popula-
tion per treated municipality is 42 400 and the number
of ever-treated municipalities is 4103. In table 5, we
compute the estimated reduction in number of ambu-
latory admissions for all people (column 3): the average
over the period 2014-2017 is a reduction of 85 420 ACSH

per treated municipality. Additionally, we evaluate the
estimated reduction in costs (column 5) in the treated
municipalities, based on the average population and the
estimated impacts of the programme (columns 2 and 4).
We find that the MDP costs in total about BRL 5.7 billion
from 2014 to 2017 (column 1), while the reduction in
ambulatory admissions costs for all people amounts
to BRL 84.18 million over the same period (column
5). Thus, the benefits for the Brazilian government, in
term of savings from the positive effects of the MDP,
correspond to about 24.21% of the total costs, which, in
absolute value (BRL 84.18 million, US$ 20.7 million),
are economically important. The results are similar, but
muted, if the same calculations are computed from the
estimates of the impacts of MDP on ACSH and costs
on the matched sample (panel B). The benefits for the
Brazilian government, in this latter case, correspond to
about 8.07% of the total costs, for a total of BRL 27.88
(US$ 6.9 million).

DISCUSSION

This paper finds evidence that the MDP in Brazil
provided benefits to strengthen primary healthcare.
In line with previous evidence, we find a statistically

Maffioli EM, et al. BMJ Global Health 2019;4:¢001827. doi:10.1136/bmjgh-2019-001827
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Table 3 The effects of More Doctors Programme (MDP) on the number of age-standardised ambulatory admissions (1000
people) and costs (1000 people, in BRL) for 1-4 years old, 5-19 years old, 20 and plus years old and all people, for the
subsample of municipalities matched by the propensity score approach

(1) (2 (3) (4) (5) (6) (7) (8)
Admissions Costs of admissions (BRL)

Dep. Var. 1-4 years 5-19 20 orplus Allpeople 1-4years 5-19years 20 or plus All people
old years old years old old old years old

POSTXMDP -0.874* -0.198 -0.502* -0.461* -8.965 —45.343 —-451.305* —415.263***
(0.523) (0.177) (0.267) (0.238) (121.904) (47.834) (203.381) (141.458)

2014XMDP -0.397 -0.131 -0.441** -0.370** 16.232 —-86.098 -355.405 —413.823***
(0.424) (0.155) (0.208) (0.187) (153.436) (55.396) (238.234) (133.814)

2015XMDP -0.747 -0.097 -0.162 -0.200 -60.001 70.963 -528.963** -309.932**
(0.531) (0.176) (0.269) (0.235) (160.589) (56.140) (251.899) (156.732)

2016XMDP -0.653 -0.116 -0.420 -0.370 106.702 -118.593 -589.758** —-432.708*
(0.621) (0.208) (0.3083) (0.268) (187.394) (79.910) (275.583) (174.274)

2017XMDP -0.337 -0.088 -0.720** -0.532 10.280 -57.394 -394.777 -528.460**
(0.777) (0.256) (0.362) (0.324) (171.099) (66.214) (810.762) (208.146)

Observations 47 230 47 230 47 230 47 230 47 230 47 230 47 230 47 230

R-squared 0.662 0.718 0.776 0.780 0.207 0.155 0.487 0.711

Mean Dep.Var. 21.56 8.064 18.55 16.13 1318 510.8 11211 11 093

No. of clusters 4723 4723 4723 4723 4723 4723 4723 4723

The table presents estimates of the effects of MDP on the number of age-standardised ambulatory admissions and the costs (in BRL), by
age group (1-4 years old, 5-19 years old, 20 and plus years old and all people). The number of admissions and costs are expressed per 1000
people. The estimates are from a difference-in-differences estimation where ‘POST’ takes value one if the year is after 2013 (2014-2017),

and ‘MDP’ is an indicator for whether the municipality has at least an MDP doctor. The analysis is restricted to the sample of municipalities
matched by the propensity score approach. Municipality and time fixed effects are included. SE are clustered at the municipality level.
Significantly different than zero at 99 (***), 95 (**), 90 (*) per cent confidence.

significant reduction in the number of ACSH due to the
MDP emergency medical provision strand. Through a
DiD estimation, combined with a PSM, the MDP reduces
ACSH by 2.9 per cent and the costs by 3.8 per cent over
the means. We also conduct a cost-benefit exercise, by
comparing the benefits from the reduction in ACSH and
its costs, to the total financial costs of the MDP. We find
that the impacts of the programme allowed the Brazilian
government to save at least BRL 27.88 (US$ 6.9 million)
between 2014 and 2017.

The MDP is a pioneer national initiative to reduce the
shortage of medical workforce, by providing access and
ensuring coverage in primary healthcare to underserved
areas. There is no other programme worldwide of a
similar size, in terms of volume of professionals deployed
and the amount of resources invested.” However, the
Cuban withdrawal from the MDP at the end of 2018 could
negatively impact the healthcare provision in remote
communities."” Despite the attempt of the Ministry of
Health to open emergency selection processes to replace
Cuban doctors with Brazilian ones, by the end of April
2019 several vacancies were still unfilled.

The recent political changes in Brazil demanded a rear-
rangement of the programme logic. The MDP, as similar
programme in other countries (Mission Barrio Adentro
in Venezuela,™ National Health Services Loan Repayment

Programme in the USA,” and Overseas Trained Doctors
in Australia®™) represents a short-term solution to address
the problem of scarcity and inequality in the distribution
of the primary care physicians. However, in the long-term,
the governments need to solve the inherent problems
related to the access to primary healthcare with more
comprehensive national policies. The Brazilian Ministry
of Health released on 1 August 2019 a new programme
called Médicos pelo Brasil (Doctors for Brazil), aimed at
replacing the MDP,* which has the goal to improve the
availability of primary physicians throughout the country,
especially in the most remote regions. However, as it is
structured today, this programme does not plan to replace
the same sustainable parts of the MDP. Among the three
strands of the MDP, Médicos pelo Brasil fully includes the
emergency provision of physicians in underserved areas.
It also includes the expansion of post-graduate medical
training, but it does not provide more undergraduate
medical school places, and it does not include improve-
ments in the infrastructure of primary care facilities.
More specifically, the Médicos pelo Brasil programme
aims to fill 18 000 vacancies in municipalities facing
a lack of primary care. The new criteria for enrolment
divide municipalities into five categories, considering
population size, demographic density and distance from
large urban centres: remote rural, adjacent rural, remote

8 Maffioli EM, et al. BMJ Global Health 2019;4:¢6001827. doi:10.1136/bmjgh-2019-001827
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Table 5 Cost-benefit analysis

Estimated Estimated Estimated Estimated Total benefits

reduction in reduction in reduction reduction in term of cost
Tot financial number of number of in costs of in costs of reduction of
costs of ambulatory ambulatory ambulatory ambulatory ambulatory
MPP admissions admissions admissions admissions admissions

(coefficient (absolute (coefficient (absolute

for average level for all for average level for all (% of total

(BRL, mun, over 1000 TREATED mun, mun, over 1000 TREATED mun, financial costs
Year of MPP Million) people) in 1000) people) in million BRL) of MDP)
Panel A: estimates (1) (2 3) (4) (5) (6)
from DiD
2014 1456.9 -0.366 -63.67 —455.002 -79.16 -5.43%
2015 1504.5 -0.26 -45.23 —400.747 -69.72 -4.63%
2016 1469.2 -0.396 —-68.89 -478.213 -83.19 -5.66%
2017 1268.1 -0.585 -101.77 —617.931 -107.50 -8.48%
Mean 1424.7 -0.491 -85.42 —-483.909 -84.18 -5.91%
Total (2014-2017) 5698.7 -24.21%
Panel B: estimates (1) 2 3) (4) 5) (6)
from DiD +PSM
2014 1456.9 -0.37 -24.84 -415.823 -27.92 -1.92%
2015 1504.5 -0.2 -13.43 —-309.932 —-20.81 -1.38%
2016 1469.2 -0.37 -24.84 —432.708 -29.05 -1.98%
2017 1268.1 -0.532 -35.72 -528.46 -35.48 -2.80%
Mean 1424.7 —-0.461 -30.95 -415.263 -27.88 -1.96%
Total (2014-2017) 5698.7 -8.07%

The table presents estimates from a cost-benefit exercise. The total financial costs in column (1) are taken from OPAS/OMS Brazil, while the
estimates in columns (2) and (4) are taken from table 1. Other columns present computed estimates. The number of treated municipalities

is 4103, with an average population of 42 400 people (panel A). The number of treated municipalities on the matched sample is 3265, with
an average population of 20 562 people (panel B). Column (3) is computed as column (2) multiplied by the average population (divided by
1000) and the total number of treated municipalities, expressed in 1000. Column (5) is computed as column (4) multiplied by the average
population (divided by 1000) and the total number of treated municipalities, expressed in BRL million. Column (6) is computed as column (5)

divided by column (1).

intermediate, adjacent intermediate and urban. Priority
will be given to remote rural, adjacent rural and remote
intermediate municipalities, which comprise 3400 cities,
as well as DSEIs. Adjacent and urban intermediate
municipalities will receive physicians if located in regions
considered highly vulnerable, based on the proportion
of registered persons receiving financial or social secu-
rity benefits. During the first 2 years in the Médicos pelo
Brasil Programme, all physicians will join a post-graduate
training in primary care. Each doctor will receive a net
worth monthly salary of BRL 12 000.00 with a bonus of
BRL 3000 if the doctor is based in rural and intermediate
locations, and an additional BRL 6000 for the doctors
in DSEIs. At the end of the training, the physicians will
receive the title of specialist in Family and Community
Medicine, allowing them to be hired through the Consol-
idation of Labour Laws (CLT). Contracting through CLT
will allow physicians to grow in their career with four-level
salary progression (from BRL 21 000 to BRL 31 000).
They will also potentially receive a bonus for perfor-
mance (between 11% and 30% of their salary), linked to

the achievement of indicators of quality of care and satis-
faction of people served. This evaluation of physicians
in the programme will help to strengthen the quality of
primary healthcare in Brazil.

Our analysis is not without limitations. First, we used
data on the costs of each admission as registered through
the SIH system. The SIH registers the costs of admissions
covered by the Brazilian Ministry of Health, but states
and municipalities with their own financial resources
cover other costs. Thus, the costs used in this analysis are
under-estimated. Second, we use the municipality as the
unit of analysis. However, each municipality is character-
ised by multiple realities."” The physicians involved in
the MDP usually are allocated in more deprived regions
within each municipality. Future research should explore
differences within each municipality. Third, when fitting
a municipal linear time trend for each municipality, the
additional allowed heterogeneity and the loss of statis-
tical power make the estimates overall not statistically
significant. The main finding in the reduction of ACSH
remain robust only for the group of children under 5
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years old. Finally, since our analysis only focuses on ACSH
and its costs, the cost-benefit analysis underestimates the
benefits of the MDP. Including the positive effects of the
programme on other health indicators may increase the
cost-savings of the programme.

Strategies similar to the MDP could be used to overcome
temporary challenges in inequalities in human resources
for health. However, fostering the health system to achieve
universal health coverage requires more complex and
long-term strategies. The Brazilian Ministry of Health is
taking steps forward to replace the MDP, and the release
of the Médicos pelo Brasil programme may represent
a first step for another solution to the inequality in the
medical workforce distribution. We hope that the results
of this study inform the discussion on possible pathways
to improve the access to primary healthcare and to assure
universal health coverage.
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