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ABSTRACT
OBJECTIVE: To present a methodology for apportioning Union resources to the federative
units (FU – 26 states and one federal district) within the Brazilian Unified Health System
(SUS) based on health needs measured by demographic, socioeconomic, epidemiological and
geographical dimensions.
METHODS: The apportionment methodology proposal prioritizes the health needs axis, based
on Law 141/2012. We adopted a proxy of needs that measures relative inequalities between,
socioeconomic, geographic demographic and epidemiological conditions of the populations of
the Brazilian Federative Units (FU) for 2015. We first used an adjustment so that the populations
of the 27 FU are corrected by their relative needs regarding age and gender. To calculate the
health needs axis, the multivariate techniques factorial analysis and principal components
were used, and, based on such correction, we applied the health needs index. Subsequently,
this index was applied to simulate the resources that should be transferred by the Ministry of
Health to states in 2015.
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RESULTS: As we made the methodological choice of transferring a single per capita amount to
all states, so the proposal required population correction. Thus, in the analysis of health needs,
the FUs that had their population corrected by a factor higher than the national average because
of their greater relative need, were the states of: Maranhão, Piauí, Alagoas, Paraíba, Ceará, Pará,
Bahia, Acre, Pernambuco, Rio Grande do Norte, Sergipe, Amazonas, Tocantins and Roraima.
For the simulation aggregating all the financing blocks, without reducing the resources already
distributed to the remaining states in 2015, indicated the additional need of R$ 4.6 billion.
CONCLUSIONS: The proposal addresses the absence of studies presenting quantitative
simulations of federal resources distribution within the scope of SUS to the FUs, based on the
apportionment criteria defined by Law 141/2012, in order to contribute to the reduction health
inequalities and mitigate the effects of the economic crisis.
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INTRODUCTION
The current economic crisis has led to contractions in public spending on the health sector,
reducing access to health and negatively impacting it1–3. Recently, Brazil has been facing one
of the most intense measures of fiscal austerity, transforming the historic underfunding of the
Unified Health System. Health (SUS) in a defunding: The Constitutional Amendment 95/2016
(CA 95). This amendment limited the expansion of public spending over the next 20 years,
based on the amount of expenses (2017), corrected by the variation of the broad consumer price
index (IPCA). We observe that, from 2017 to 2036, it will generate losses between R$ 162 billion
and R$ 400 billion (projection of the gross domestic product of 1.0% and 2.0%, respectively)4.
In 2018 and 2019, there is already a budget loss of R$ 9.7 billion Reais in the funding of SUS5.
Even being subject to budget cuts, health systems are known to have the potential to
mitigate some of the negative impacts of an economic crisis. Redistributive financing and
reinforced commitments to equity and universal access to health allow health systems to
reduce social inequalities and protect the most vulnerable families2,6.
Regarding to the allocation of the Ministry of Health (MS) budget in Brazil, since 1990 the
Organic Health Law 8080 presented important criteria for the apportionment (article 35)
of federal resources to states and municipalities, based on local needs and epidemiological
characteristics. However, this article was never regulated during the years of existence of SUS7.
Later, Complementary Law 141, of January 13, 2012, made the apportionment gain a
prominent position. This law established that the apportionment of Union resources to
states and municipalities must be carried out based on the reduction of regional health
inequalities8. We understand that meeting health needs must be the basis of apportionment,
incorporating, in the allocation process, the needs of individuals and different social classes
present in a specific territory and guiding public health policy in the sense of universal law 9.
The apportionment established by this law constitutes a novelty on how resources are
historically distributed to state and municipal entities, insofar as it especially considers
the criterion of the population’s health needs and also the supply capacity and technicalfinancial performance of public health actions and services. However the criteria established
by Law 141 have not yet been implemented. In addition to difficulties of political and
financial nature there is also a lack of more technical and operational studies that
present an allocation formula, including the simulation of resources distribution and the
determinations of this legal provision.
Thus, we present here the development of a methodology for apportioning Union resources to
the federative units (FU – 26 states and one federal district) within the Brazilian Unified Health
System (SUS) based on health needs measured by demographic, socioeconomic, geographical
and epidemiological dimensions, respecting the criteria established by Law 141/2012. This
study seeks to apply a health needs index created to support the apportionment of federal SUS
resources. It is important to consider that this methodology as proposed for the FUs should
serve as a reference for the apportionment of SUS federal resources to all federal entities
(states, Federal District and municipalities). As it is a methodological proposal, investigating
the apportionment among the 27 FUs makes it easier to perceive the changes it brings to
the distribution of resources as compared to what currently occurs. The methodology of the
proposed apportionment criterion shall be the same for the municipalities, i.e. the dimensions
that make up the health needs index of the municipalities will be the same, but the indicators
that structure them may or may not be different.
METHODS
Law 141 defines the combination of a set of criteria, which we grouped into three axes, each
one corresponding to an allocation index: a) health needs, measured by the demographic,
https://doi.org/10.11606/s1518-8787.2020054001661
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socioeconomic, epidemiological and geographical situation of each federal entity; b) capacity
to produce and offer produce health actions and services; c) annual technical and financial
performance of health actions and services. In this paper we propose an apportionment
methodology for the states, based on the year 2015, which prioritizes the health needs axis.
Then we adopted a proxy of needs that allows measuring relative inequalities between
demographic, epidemiological, socioeconomic and geographic conditions of the populations
of the different Brazilian states. Before the elaboration and calculation of a health needs
index, we proceed to an adjustment so that the populations of the 27 states could be
previously corrected by the relative need regarding age and gender, in order to homogenize
the differences among states. For this purpose, we used as a proxy for the relative need the
corresponding relative use of health services measured by appointments and hospitalizations
by age group and gender (each gender and age group presents a differentiated demand for
health services). This proposal for the allocation of resources is based on international
experiences that use the Population-weighted density concept10,11.
Thus, the composition of the final formula for this index can be described by:
• Census population x Population correction factor by age and gender (PCFAG) x population
based on the health needs index by socioeconomic, geographic and epidemiological
conditions (IHN-SEGE) = Population weighted by Relative Health Needs.
We divided the population into eight age groups by gender (< 1 year, 1–4, 5–14, 15–24, 25–44,
45–54, 55–64 and ≥65). Thus, from the 2015 state populations informed by the Brazilian
Institute of Geography and Statistics (IBGE), we sought to define the PCFAG, following the
methodology based on the MS study12 that defines it as a coefficient standardized by age
and gender and used as a proxy for differentiated needs in health services.
As the coefficient of use of health services in primary care and medium and high complexity
is very different between genders and age groups, in the case of population correction by
age and gender, we propose to take basic appointments (both medical and dental, with
psychologists, speech therapists and physiotherapists, extracted from the Ambulatory
Information System – AIS/SUS) as marker for care procedures. We justify this providence
as the FUs receive federal resources from primary care to serve the municipalities that have
not assumed responsibility for this level of care. In the search for a marker for more complex
health action procedures, hospital admissions were chosen (extracted from the Hospital
Information System – HIS/SUS), as is justified in the work of Mendes et al13. We emphasize
that in this work, despite recognizing the bias that the provision of such health services
introduces in their use, the only markers effectively available in SUS information systems
are appointments and hospitalizations. Thus, for the purpose of this proposal, the resources
of primary care are separated from medium and high complexity, as the needs measured
by use (markers) are very different among these levels of health care.
For the elaboration of the PCFAG according to age differentials in relation to the
frequency of appointments and hospitalizations and by age and gender in Brazil in
2015, we: a) calculated the percentual distribution of the Brazilian population and the
FUs according to age and gender, using data from IBGE; b) obtained the 2012 expected
average national frequency of appointments and hospitalizations, considering the
average national frequencies of appointments and hospitalizations, for each age group
and gender, by the respective participation of these strata in the total population of 2015;
c) compared the average expected frequency of appointments and hospitalizations per
capita in each state with the average Brazilian frequency. The ratio between these two
frequencies is the PCFAG, to be used for equitable distribution of resources for health.
To correct the population of each FU, the reference population number from IBGE for
each state is multiplied by the PCFAG and the population weighted by the age and gender
factor is obtained. This should be the population of each FU to be used as a reference for
adjustment according to health needs.
https://doi.org/10.11606/s1518-8787.2020054001661
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The calculation of the health needs axis focused only on socioeconomic, geographic and
epidemiological criteria. In order to work with such criteria we used the multivariate
techniques principal components and factorial analysis14, which were applied in works on
equity in the allocation of resources to health13,15. Thus, we chose 22 indicators distributed
in three dimensions, according to the Chart. We extracted from the IBGE and the Atlas of
Human Development Brazil 2013 from the United Nations Development Program (UNPD),
the Institute of Applied Economic Research (IPEA) and João Pinheiros Foundation. All data
obtained refer to the 2010 population census.
After obtaining the data from the proposed indicators, we calculated Pearson’s 16 linear
correlation coefficients among them. The objective of this procedure was to verify the
adequacy of the factorial analysis technique to the data as the existence of elevated
coefficients is necessary for a positive answer. Still in the preparation of the indicator base
for the application of the factor analysis technique, we calculated the measure of sampling
adequacy (MSA) for the set of indicators and individually for each one of them17.
Once the base indicators were defined, we observed an elevated value of the combined
MSA indicators (> 76%), justifying the application of the intended technique18. Thus, 12 of
the 22 indicators initially proposed remained in the calculation of the health needs index,
as shown in the Chart below.
For the extraction of the initial factors we considered the principal components analysis
(indicated to summarize most of the total variance to a minimum number of factors that
could later be used as basic information for the application of other multivariate analysis
techniques) and the factorial analysis (indicated to identify latent factors or dimensions
Chart. Indicators for the health needs index.
Dimensions/Criteria

Epidemiologic

Socioeconomic

Geographic

N.

Collected indicators

Indicators that composed the index

1

Infant mortality rate (less than 1 year)

Infant mortality rate (less than 1 year)

2

Mortality rate 65 years and older

Mortality rate 65 years and older

3

General mortality rate

4

Fertility rate (population growth)

Fertility rate (population growth)

5

Life expectancy rate at birth

Life expectancy rate at birth

6

% of households with sewage network

% of households with general water network

7

% of households with general water network

Illiteracy rate

8

Illiteracy rate

Formal employment rate

9

Formal employment rate

% population below the poverty line

10

% population below the poverty line

11

% population below the extreme poverty line

Average household income per capita

12

Average household income per capita

Activity rate of population aged 18 or older

13

Activity rate of population aged 18 or older

14

Gini Index

15

Percentage of mothers without elementary school with
children up to 15 years old

16

Percentage of household with garbage collection

Percentage of people in households with inadequate water
supply and sanitation

17

Percentage of people in households with inadequate water
supply and sanitation

% of households with general water network

18

Territorial extension

19

Demographic density

Demographic

20

% of rural population

density

21

Average area per installed municipality

22

Municipalities with low population density (less than 22.5
inhabitants per square kilometer - national average)
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that may reflect the common behavior among variables)19. Despite frequent doubts about
the best way to extract the factors, the literature shows that in most cases the results of
the two techniques are similar17.
In the aggregation of indicators according to factors, three groupings became evident.
A single indicator (demographic density), originally associated with the geographical
dimension, started to characterize the third factor (geographical dimension), clearly
separating itself from the indicators associated with the second factor. Factor 2, in turn,
consists of two indicators: one originally associated with the epidemiological dimension
(fertility rate); and the other is associated with the socioeconomic dimension (percentage
of people in households with inadequate water supply and sanitation), which does not
facilitates its interpretation. Finally, the first factor, the one that brings together the vast
majority of indicators, incorporates indicators of the same two dimensions reported in
factor 2. Thus, the three factors together comprise more than 92% of the total variance of
the indicators involved, each of which is responsible for 44.0%; 33.4% and 22.6% of the total
variance, respectively.
Once the factorial structure is known, it is possible to generate from it a score for each
unit of the federation, which represents the differentials of health needs according to the
socioeconomic, geographic and epidemiological conditions (SEGE) presented by these units.
The score is calculated by using the following formula:
scorei = 0.4395 × factor 1 + 0.3344 × factor 2 + 0.2260 × factor 3
Based on this formula, a score was generated for each unit of the federation, which ranged
from -1.2047, for the Federal District, to 1.1047, for the state of Maranhão. However, because
it generated both positive and negative scores, it is not possible to establish proportionality
among them. To solve this problem, they were normalized to vary between 1 and 2 (2 for
Maranhão and 1 for the Federal District), resulting in:
score of the FU – minimum score
maximum score – minimum score

+1

This adjusted score represents the desired proxy for health needs due to socioeconomic,
geographical and epidemiological conditions of the FUs, which reflects the relative health
needs among them, given by the adopted indicators.
In order to correct the population of the states and the Federal District, already adjusted for
demographic conditions, we calculated the average Brazilian score, having as a reference
the population adjusted by the PCFAG for each FU. From this average value we created
the IHN-SEGE by dividing the adjusted score of each FU by the national average. This is a
relative index, assuming the Brazilian mean as one.
Once the health needs index was obtained, we used it as a basis to simulate the resources
that should be transferred by the MS to the states, in 2015, based on the financing
blocks20. The simulation of the apportionment of SUS federal resources was based on the
per capita form, having as reference the population of each FU estimated by the IBGE
(204,450,649 inhabitants), but initially corrected by the population correction index by age
and gender (PCIBAG) and then by IHN-SEGE.
RESULTS
Thus, multiplying the 2015 population estimated by IBGE for the states and the Federal
District by PCFAG and IHN-SEGE, we obtain the population weighted by relative
health needs, an adjusted number considered as relevant to establish greater equity
in the distribution of resources for health according to the population’s different needs
(Table 1).
https://doi.org/10.11606/s1518-8787.2020054001661
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The states that had their population corrected by a factor higher than the national average,
because of having greater relative need, in descending order were: Maranhão, Piauí, Alagoas,
Paraíba, Ceará, Pará, Bahia, Acre, Pernambuco, Rio Grande do Norte, Sergipe, Amazonas,
Tocantins and Roraima. The states with reduced population in descending order were:
Federal District, Santa Catarina, São Paulo, Rio de Janeiro, Paraná, Espírito Santo, Goiás
and Rio Grande do Sul (Table 1).
For simulation purposes the resources transferred to the states in 2015, according to the
financing blocks, were grouped in two ways. Initially we performed a simulation of the
apportionment of total resources by health need, of the primary care, health surveillance
and pharmaceutical assistance, blocks. Then we proceed to the same procedure for
apportioning these resources, but adding the values transferred to the medium and high
complexity (MHC) block to them.
Table 1. Estimated population by IBGE. Population Corrected by PCFAG* Correction Factor, Health
Needs Index by Socioeconomic, Geographic and Epidemiological Conditions (IHN-SEGE) and Population
Corrected by PCFAG and IHN-SEGE, by state, 2015.
Population - 2015
IBGE

Corrected by
PCFAG

SCORE_IHN_
SEGE_AJUST

INS_SEGE

Corrected by
PCFAG and
IHN-SEGE

803,513

762,028

1.7570

1.2471

950,353

Alagoas

3,340,502

3,263,827

1.8674

1.3255

4,326,153

Amapá

766,679

703,302

1.5299

1.0859

763,733

Amazonas

3,938,336

3,687,841

1.6861

1.1968

4,413,581

Bahia

15,203,934

15,029,492

1.6923

1.2012

18,053,617

Ceará

8,905,225

8,853,860

1.7244

1.2240

10,836,984

Distrito Federal

2,914,830

2,867,469

1.0000

0.7098

2,035,359

Espírito Santo

3,929,911

3,883,507

1.2844

0.9117

3,540,407

Federative Unit

Acre

Goiás

6,610,681

6,367,708

1.3271

0.9420

5,998,195

Maranhão

6,904,241

6,721,912

2.0000

1.4196

9,542,565

Mato Grosso

3,265,486

3,095,397

1.4097

1.0007

3,097,414

Mato Grosso do
Sul

2,651,235

2,603,806

1.3604

0.9656

2,514,241

Minas Gerais

20,869,101

21,156,462

1.3371

0.9491

20,079,526

Pará

8,175,113

7,726,893

1.7733

1.2587

9,725,776

Paraíba

3,972,202

4,025,961

1.7657

1.2533

5,045,905

Paraná

11,163,018

11,275,509

1.2537

0.8899

10,034,314

Pernambuco

9,345,603

9,280,738

1.6727

1.1873

11,019,129

Piauí

3,203,262

3,138,979

1.8857

1.3385

4,201,465

Rio de Janeiro

16,550,024

17,260,358

1.2120

0.8603

14,849,491

Rio Grande do
Norte

3,442,175

3,413,868

1.6372

1.1621

3,967,169

Rio Grande do
Sul

11,247,972

11,873,209

1.2243

0.8690

10,318,411

Rondônia

1,768,204

1,636,106

1.4962

1.0621

1,737,629

Roraima

505,665

461,829

1.6048

1.1391

526,059

Santa Catarina

6,819,190

6,766,324

1.1510

0.8170

5,528,184

São Paulo

44,396,484

44,983,429

1.1633

0.8257

37,144,685

Sergipe

2,242,937

2,162,603

1.6570

1.1762

2,543,596

Tocantins
Brazil

1,515,126

1,448,236

1.6116

1.1439

1,656,706

204,450,649

204,450,649

1.4088

1.0000

204,450,649

Note: PCFAG was calculated from the National Average Number of Primary Care Appointments and the National
Average Number of MHC Hospitalizations, by age range and gender.
https://doi.org/10.11606/s1518-8787.2020054001661
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In absolute terms, the resources of the first simulation make up a total of R$ 19.2 billion,
which corresponds to approximately 30% of the total federal resources transferred to the
FUs by the MS in 2015. Adding the MHC resources, the total reaches R$ 61.9 billion, or 98%
of what was transferred. In per capita terms, for the first simulation, we found a national
average of R$ 94.01 and for the second, R$ 302.98.
Once the population of the states and the Federal District in 2015 was corrected by the
proposed health equity apportionment rates (PCFAG and IHN-SEGE), the distribution of
MS resources regarding transfers to primary care, pharmaceutical assistance and health
surveillance would imply increase to 14 FUs and reduction to the remaining 13, in order
to maintain the same total available resources (Table 2). In view of the political difficulties
of proceeding to decrease resources for some states and increase for others, we opted to
present, in Tables 2, 3 and 4, only the values of the positive additional resources.
To understand the procedures adopted to obtain the proposed values, initially the resources
effectively transferred to the FUs were divided by their respective population estimated by
IBGE, obtaining values per capita. Then we multiplied each per capita value by the population
Table 2. Simulation of the Value of Fund to Fund Transfers for Primary Care, Pharmaceutical Assistance and Health Surveillance, according
to PCFAG and IHN-SEGE. 2015.
per capita (in R$)

Gross value (in R$)
realized

realized pc value x
corrected population
SEGE

proposed

realized

proposed

Acre

97,276,355.57

115,053,420.78

111,650,708.54

121.06

138.95

14,374,352.97

Alagoas

403,268,286.25

522,256,920.99

506,811,139.35

120.72

151.72

103,542,853.10

Amapá

76,997,576.69

76,701,732.90

74,433,274.27

100.43

97.09

0.00

Federative Unit

Amazonas

Additional resources

383,866,087.99

430,187,827.88

417,464,995.52

97.47

106.00

33,598,907.53

Bahia

1,574,033,439.01

1,869,055,510.20

1,813,778,074.66

103.53

119.30

239,744,635.65

Ceará

981,627,221.98

1,194,565,927.41

1,159,236,564.16

110.23

130.17

177,609,342.18

Distrito Federal

158,546,874.65

110,709,658.50

107,435,413.32

54.39

36.86

0.00

Espírito Santo

335,351,366.46

302,113,794.87

293,178,760.18

85.33

74.60

0.00

Goiás

622,392,887.76

564,727,573.09

548,025,719.21

94.15

82.90

0.00

Maranhão

848,746,742.79

1,173,079,123.70

1,138,385,234.04

122.93

164.88

289,638,491.25

Mato Grosso

328,942,549.64

312,012,150.55

302,784,371.37

100.73

92.72

0.00

Mato Grosso do Sul

284,237,318.36

269,550,303.11

261,578,335.76

107.21

98.66

0.00

2,262,993,397.23

2,177,373,854.23

2,112,977,884.06

108.44

101.25

0.00

Pará

Minas Gerais

762,508,772.93

907,142,163.31

880,313,376.16

93.27

107.68

117,804,603.23

Paraíba

585,155,005.87

743,324,899.10

721,341,017.96

147.31

181.60

136,186,012.09

Paraná

1,009,034,358.76

907,009,857.39

880,184,983.19

90.39

78.85

0.00

Pernambuco

1,011,979,548.45

1,193,195,721.60

1,157,906,882.27

108.28

123.90

145,927,333.82

503,015,996.35

659,766,236.99

640,253,608.58

157.03

199.88

137,237,612.23

Piaui
Rio de Janeiro

1,245,261,349.40

1,117,309,403.79

1,084,264,907.14

75.24

65.51

0.00

Rio Grande do Norte

444,804,577.48

512,645,274.25

497,483,757.67

129.22

144.53

52,679,180.19

Rio Grande do Sul

818,863,896.40

751,190,894.12

728,974,375.67

72.80

64.81

0.00

Rondônia

166,618,167.81

163,737,095.36

158,894,560.36

94.23

89.86

0.00

Roraima

50,910,597.60

52,963,921.25

51,397,509.91

100.68

101.64

486,912.31

Santa Catarina

729,850,999.47

591,675,912.55

574,177,059.82

107.03

84.20

0.00

3,061,154,447.46

2,561,140,131.54

2,485,394,249.32

68.95

55.98

0.00

Sergipe

São Paulo

258,239,610.27

292,855,859.26

284,194,628.61

115.13

126.71

25,955,018.34

Tocantins

215,298,794.65

235,417,318.34

228,454,836.18

142.10

150.78

13,156,041.53

19,220,976,227.28

19,806,762,487.07

19,220,976,227.28

94.01

94.01

1,487,941,296.42

Brasil
Sources: SAGE/MS, IBGE.

https://doi.org/10.11606/s1518-8787.2020054001661

7

A methodology for apportionment of resources

Mendes A et al.

corrected by the health need index. As it generates a total value that is different from that
effectively available we proceeded to a proportional adjustment for each FU to restore the
total added value to that observed. Dividing the total resources proposed for each FU by the
respective IBGE estimated population for 2015, the proposed per capita amount of transfer
is obtained, meeting the criteria of equity for health needs.
Applying the same health equity apportionment procedure to the resources allocated in
medium and high complexity, the distribution of MS resources would imply an increase
in transfers to 15 states and a reduction to 12 others, in order to maintain the same total
available resources (Table 3).
Thus, for the purpose of the simulation, when the resources transferred to the medium and
high complexity block were added to those of the primary care, pharmaceutical assistance
and health surveillance blocks to meet the apportionment criteria, the distribution of MS
resources would increase in 14 FUs: Acre, Alagoas, Amazonas, Bahia, Ceará, Maranhão,
Pará, Paraíba, Pernambuco, Piauí, Rio Grande do Norte, Roraima, Sergipe and Tocantins
(Table 4).
Table 3. Simulation of the Value of Fund to Fund Transfers for Medium and High Complexity, according to PCFAG and IHN-SEGE, 2015.
per capita (in R$)

Gross value (in R$)
realized

Realized pc value vs.
Corrected population
SEGE

proposed

realized

proposed

Acre

204,203,660.07

241,521,482.67

243,675,041.44

254.14

303.26

39,471,381.37

Alagoas

765,360,722.21

991,188,615.26

1,000,026,681.80

229.12

299.36

234,665,959.59

Federative Unit

Additional resources

Amapá

145,752,075.05

145,192,059.42

146,486,683.94

190.11

191.07

734,608.89

Amazonas

568,004,764.60

636,546,815.55

642,222,670.80

144.22

163.07

74,217,906.20

Bahia

2,876,264,269.31

3,415,364,278.87

3,445,817,833.59

189.18

226.64

569,553,564.28

Ceará

1,874,337,983.01

2,280,927,261.20

2,301,265,455.75

210.48

258.42

426,927,472.74

Distrito Federal

513,523,750.25

358,581,896.68

361,779,240.36

176.18

124.12

0.00

Espírito Santo

780,767,775.23

703,383,791.09

709,655,607.22

198.67

180.58

0.00

1,303,821,189.57

1,183,020,870.91

1,193,569,435.54

197.23

180.55

0.00

Goiás
Maranhão

986,442,018.28

1,363,392,022.67

1,375,548,890.92

142.87

199.23

389,106,872.64

Mato Grosso

648,385,099.11

615,013,258.04

620,497,106.43

198.56

190.02

0.00

Mato Grosso do Sul

695,014,627.77

659,102,065.36

664,979,037.53

262.15

250.82

0.00

Minas Gerais

4,490,095,366.90

4,320,214,220.18

4,358,735,991.04

215.16

208.86

0.00

Pará

1,169,762,695.35

1,391,644,397.67

1,404,053,182.02

143.09

171.75

234,290,486.67

Paraíba

755,651,669.45

959,907,537.86

968,466,682.46

190.23

243.81

212,815,013.01

Paraná

2,612,498,379.77

2,348,345,982.76

2,369,285,325.40

234.03

212.24

0.00

Pernambuco

2,423,743,115.25

2,857,765,178.95

2,883,246,826.34

259.35

308.51

459,503,711.09

594,342,030.93

779,551,362.33

786,502,336.85

185.54

245.53

192,160,305.92

3,637,598,138.74

3,263,831,009.92

3,292,933,397.88

219.79

198.97

0.00

686,813,888.57

791,565,357.22

798,623,456.14

199.53

232.01

111,809,567.57

Piaui
Rio de Janeiro
Rio Grande do Norte

2,829,897,171.29

2,596,027,246.67

2,619,175,072.60

251.59

232.86

0.00

Rondônia

Rio Grande do Sul

333,122,322.99

327,362,149.54

330,281,118.16

188.40

186.79

0.00

Roraima

98,464,493.26

102,435,758.23

103,349,140.44

194.72

204.38

4,884,647.18

Santa Catarina

1,474,026,032.70

1,194,964,038.76

1,205,619,096.26

216.16

176.80

0.00

São Paulo

9,405,440,018.91

7,869,139,012.96

7,939,305,248.82

211.85

178.83

0.00

Sergipe

501,052,096.46

568,216,634.50

573,283,214.51

223.39

255.59

72,231,118.05

Tocantins

348,871,082.52

381,471,223.87

384,872,663.32

230.26

254.02

36,001,580.80

42,723,256,437.55

42,345,675,529.15

42,723,256,437.55

208.97

208.97

3,058,374,196.00

Brasil
Sources: SAGE/MS, IBGE.
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Table 4. Simulation of the Value of Fund to Fund Transfers for Primary Care, Pharmaceutical Assistance, Health Surveillance and Medium
and High Complexity, according to PCFAG and IHN-SEGE – 2015.
per capita (in R$)

Gross value (in R$)
realized

Realized pc value vs.
Corrected population
SEGE

Alagoas

1,168,629,00846

Amapá

222,749,651.74

221,893,792.33

Federative Unit

Acre

Amazonas

Additional resources

proposed

realized

proposed

356,574,903.45

355,380,408.02

375.20

442.28

53,900,392.38

1,513,445,536.25

1,508,375,623.15

349.84

451.54

339,746,614.69

221,150,467.10

290.54

288.45

0.00

951,870,852.59

1,066,734,643.43

1,063,161,173.61

241.69

269.95

111,290,321.02

Bahia

4,450,297,708.32

5,284,419,789.07

5,266,717,434.75

292.71

346.40

816,419,726.43

Ceará

2,855,965,204.99

3,475,493,188.60

3,463,850,583.68

320.71

388.97

607,885,378.69

672,070,624.90

469,291,555.18

467,719,468.61

230.57

160.46

0.00

Espírito Santo

1,116,119,141.69

1,005,497,585.97

1,002,129,255.06

284.01

255.00

0.00

Goiás

1,926,214,077.33

1,747,748,444.00

1,741,893,636.19

291.38

263.50

0.00

Maranhão

1,835,188,761.07

2,536,471,146.37

2,527,974,184.98

265.81

366.15

692,785,423.91

Mato Grosso

977,327,648.75

927,025,408.59

923,919,952.76

299.29

282.93

0.00

Mato Grosso do Sul

979,251,946.13

928,652,368.48

925,541,462.47

369.36

349.10

0.00

6,753,088,764.13

6,497,588,074.41

6,475,821,710.10

323.59

310.31

0.00

Distrito Federal

Minas Gerais
Pará

1,932,271,468.28

2,298,786,560.99

2,291,085,822.62

236.36

280.25

358,814,354.34

Paraíba

1,340,806,675.32

1,703,232,436.97

1,697,526,753.98

337.55

427.35

356,720,078.66

Paraná

3,621,532,738.53

3,255,355,840.14

3,244,450,676.51

324.42

290.64

0.00

Pernambuco

3,435,722,663.70

4,050,960,900.55

4,037,390,528.02

367.63

432.01

601,667,864.32

Piauí

1,097,358,027.28

1,439,317,599.32

1,434,496,008.46

342.58

447.82

337,137,981.18

Rio de Janeiro

4,882,859,488.14

4,381,140,413.71

4,366,463,968.05

295.04

263.83

0.00

Rio Grande do Norte

1,131,618,466.05

1,304,210,631.47

1,299,841,637.41

328.75

377.62

168,223,171.36

Rio Grande do Sul

3,648,761,067.69

3,347,218,140.79

3,336,005,246.31

324.39

296.59

0.00

Rondônia

499,740,490.80

491,099,244.91

489,454,104.44

282.63

276.81

0.00

Roraima

149,375,090.86

155,399,679.48

154,879,103.85

295.40

306.29

5,504,012.99

Santa Catarina

2,203,877,032.17

1,786,639,951.32

1,780,654,860.29

323.19

261.12

0.00

São Paulo

12,466,594,466.37

10,430,279,144.50

10,395,338,601.48

280.80

234.15

0.00

759,291,706.73

861,072,493.77

858,187,974.56

338.53

382.62

98,896,267.83

Sergipe
Tocantins
Brazil

564,169,877.17

616,888,542.21

614,822,018.36

372.36

405.79

50,652,141.19

61,944,232,664.83

62,152,438,016.23

61,944,232,664.83

302.98

302.98

4,599,643,728.99

Sources: SAGE/MS, IBGE.

DISCUSSION
The distribution of adjusted scores of need for socioeconomic, geographic and epidemiological
conditions among the Brazilian FU shows the inequality of healthcare according to the
conditions regarding the Brazilian regions, concentrating the highest rates in the North
and Northeast regions and the lowest located in the southernmost regions of the country,
including the Federal District (Table 1). This situation is not new to the historical situation
of social inequality in the country 21.
According to the simulations carried out based on the IHN-SEGE, and considering the
proposition that no federative unit would have its resources reduced, i.e. pursuing equity
without decreasing the resources that any FU receives through the current mechanisms
regarding primary care, pharmaceutical assistance and health surveillance, additional
resources of approximately R$ 1.5 billion would be needed in 2015 (Table 2).
Regarding the simulation of resource distribution applied to medium and high complexity
activities, this methodology for allocating the federal resources of SUS would demand
additional resources of approximately R$ 3.0 billion. We highlight that such value
https://doi.org/10.11606/s1518-8787.2020054001661
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corresponds to the possibility of additional resources, not reducing the amounts already
received by the FUs in 2015 (Table 3). The proposal of not reducing the amounts currently
transferred to managers, but allocating additional resources, is supported by the issue raised
by Piola22, that any proposal to change the apportionment criteria of resources requires
political consensus of managers.
Considering the simulation aggregating all the financing blocks, additional resources needed
would reach the figure of R$ 4.6 billion in 2015 (Table 4). Such value corresponds to only
4.6% of the total expenditure of the MS in that year23, thus requiring a relatively small effort
to reallocate resources. This could gradually mitigate the inequalities in the distribution of
federal SUS resources, which would mitigate the current scenario of crisis and the system’s
defunding caused by CA 95.
This proposal advances in the discussion on the apportionment of resources in the health
financing area, based on the study by Porto et al.15 that created subsidies for the structuring
of Law 141/2012. Previous work developed for England and Scotland based such study.
One of the oldest proposals for equitable allocation of resources and which remains over time,
renewing itself, is that of England24, by means of its National Health Service (NHS). By the
1970s, the Resource Allocation Working Party (RAWP) proposed an allocation methodology
stating that financial resources should be distributed according to the corrected population
based on three factors: differences in the structure of gender and age, differences in the
need to use services and regional variations of medical care costs24. After being used and
criticized in some aspects15, in 1985, the English government asked a group of experts to
revise the methodology so that the formula would better capture “health needs.”
In the 1990s, Carr-Hill et al.25 developed a new methodological proposal centered on the
use of health services to estimate the potential demand for services generated by “health
needs,” adjusting for the distribution of service offerings. Until now the English experience
has served as a reference for any study of equitable methodologies for the apportionment of
financial resources in health systems, even with the privatization process that the English
NHS has been going through26.
The case of Scotland was no different as it has also maintained a determination of equity
in the allocation of resources within its health system for several years. However, unlike
the English case, this country has been preserving its public health system, not allowing
its commercialization, trying to avoid the increase of inequalities associated with greater
funding from the private sector27.
The Scottish resource allocation formula is used to allocate about 70% of the total Scottish
NHS budget, among the 14 territorial councils of that national system28. They estimated it
as target quotas (percentages) for each NHS council based on a weighted funding approach
that begins with the number of people residing in each area of the NHS council. Then the
formula adjusts the age and gender profile of each council population, its morbidity and
life circumstances (including deprivation) and the excessive costs of providing services in
different geographic areas28. The most recent formula was developed from 2005 to 2007 and
has been adjusted to the present day.
The use of systematic formulas offers the possibility of meeting the equity criteria in the
allocation of health resources28,15,25, and its improvement occurs over time. In Brazil, the study
by Porto et al.15 was used as a reference for several investigations on the rate of resources for
funding the health area, but almost all of them restricted to investigating specific FUs29,30.
At the national level, we highlight the article by Nunes31, which proposes a self-financing
indicator of the FUs as a moderating element, something not contemplated in Law 141/2012
and, therefore, not considered in this proposal.
The accumulation of evidence and the international literature also suggest that
contemporary economic crisis and recession may pose a double threat to health and
https://doi.org/10.11606/s1518-8787.2020054001661
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healthcare of populations1–3. First, the increase in poverty, unemployment, homelessness
and job insecurity can increase the prevalence of disease as direct effects on the health
of the population in the context of a crisis. Second, an economic recession and restrictive
policies as crisis responses may cause indirect health effects by reducing access to health
care, especially for vulnerable population groups. And it may also widen disparities in access
to health care appear in face of diminishing revenues directed to the health system, as well
as reductions in the provision of services1.
This type of federal resource apportionment, through the application of the health
needs index, contributes to the expansion of the debate on the adoption of the new logic
of transfers, according to article 17 of Complementary Law 141/2012. Not even did the
introduction of MS Ordinance 3,992/201732, which replaced the six financing blocks
used for simulations in this study with just two (costing and investment) could change
the apportionment criteria. It was only a matter of aggregating the old blocks, in order
to make it easier for state and municipal managers or to manage resources transferred
by the MS. However groups were created inside to maintain the correspondence with the
old funding blocks. Most of these blocks will continue to produce services guided by the
historical series of expenditures and financial incentives for the development of specific
policies, ratifying the persistence of fragmented logic according to the implementation
of health actions and services33.
This proposal for a Union resource apportionment methodology, based on the requirements
specified by Law 141/2012, presents limitations that must be mentioned. First, we chose
to prioritize solely the health needs requirements axis, restricting them to a dimension of
equitable resource allocation. We understand that the supply capacity and performance axes
demand specific studies, which are still scarce in the Brazilian scope. A second limitation
refers to the choice of only classic markers, appointments and hospitalizations – related to
the use of basic, medium and high complexity care services, respectively – for population
correction by age and gender. Although we must admit that these markers present the
supply bias in using such services, they are the only ones effectively available in the SUS
information systems.
A third limitation concerns the choice of indicators for calculating the health needs index,
since they are restricted to what is made available in information systems. We understand
the need to review these indicators periodically, so that they can be improved with regard
to better discriminate what constitutes health needs. Another limitation is related to the
proposal for apportioning federal resources to the FUs and, as this methodology is adopted
by the municipalities, the indicators for calculating the index must be changed to suit
each local reality. Finally, it is prudent to remember that the application of the proposed
methodology cannot be disconnected from the dynamics of capitalism and its repercussions
in the SUS defunding process. Therefore, for really achieving equity in the allocation of
resources, it is necessary to have increases in public spending on health, something that is
unlikely while CA 95 is in effect.
CONCLUSIONS
In the scenario of economic crisis and SUS defunding process, the discussion is not restricted
to only increasing the resources for this system, but it implies, above all, improving the
form of distribution of the Union’s resources to the states and municipalities, improving
the apportionment criteria, as established by Law 141/2012. In addition to the proposal
discussed in this paper for the states, we recommend that the methodology is extended to
the municipalities, along with the appropriate adjustments within the scope of the indicators
that integrate the dimensions of the health needs index. Thus, it is not a mere statistical
exercise of resources distribution, but a methodological proposal for building the index.
Although the magnitude of the budget is an important determinant for the functioning
https://doi.org/10.11606/s1518-8787.2020054001661
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of the health system, decisions about how the available resources are distributed must
be equally important to improve equity and universal access to SUS. The adoption of the
health needs index advances in the discussion on equity and criteria for apportioning
federal resources the other federative units, and this is the only work with an apportionment
exercise supported by Law 141/12 to date.
REFERENCES
1. Kondilis E, Giannakopoulos S, Gavana M, Ierodiakonou I, Waitzkin H, Benos A. Economic crisis,
restrictive policies, and the population’s health and health care: the Greek case. Am J Public
Health. 2013;103(6):973-9. https://doi.org/10.2105/AJPH.2012.301126
2. Schramm JMA, Paes-Sousa R, Mendes LVP. Políticas de austeridade e seus impactos na Saúde.
Rio de Janeiro: Centro de Estudos Estratégicos da Fiocruz; 2018. (Textos para Debate, 1).
3. Reeves A, Mckee M, Basu S, Stuckler D. The political economy of austerity and healthcare:
cross-national analysis of expenditure changes in 27 European nations 1995-2011. Health
Policy. 2014;115(1):1-8. https://doi.org/10.1016/j.healthpol.2013.11.008
4. Viera FS, Benevides RPS. Os impactos do novo regime fiscal para o financiamento do Sistema
Único de Saúde e para a efetivação do direito à saúde no Brasil. Brasília DF: Instituto de
Pesquisa Econômica Aplicada; 2016 [cited 2019 Feb 19]. (Nota Técnica, 28). Available from:
http://www.ipea.gov.br/portal/images/stories/PDFs/nota_tecnica/160920_nt_28_disoc.pdf
5. Mendes A, Carnut L. Capitalismo contemporâneo em crise e sua forma política:
o subfinanciamento e o gerencialismo na saúde pública brasileira. Saude Soc.
2018;27(4):1105-19. https://doi.org/10.1590/s0104-12902018180365
6. World Health Organization. The World Health Report: finance for universal coverage.
Geneva: WHO; 2010.
7. Santos L, Mendes A. Notas técnico-jurídicas sobre critérios e metodologia de rateio dos
recursos federais para os estados e municípios no SUS. BDM Bol Direito Municipal São.
Paulo. 2014 [cited 2019 Feb 19];30(9);647-64. Available from: http://dspace/xmlui/bitstream/
item/12546/geicIC_FRM_0000_pdf.pdf?sequence=1
8. Brasil. Lei Complementar Nº 141, de 13 de janeiro de 2012. Regulamenta o parágrafo 3º da
Constituição Federal para dispor sobre os valores mínimos a serem aplicados anualmente pela
União, Estados, Distrito Federal e Municípios em ações e serviços públicos de saúde; estabelece
critérios de rateio dos recursos de transferências para a saúde e outras providências. Brasília, DF;
2012 [cited 2019 Feb 19]. Available from: http://www.planalto.gov.br/ccivil_03/leis/LCP/Lcp141.htm
9. Campos CMS, Bataiero MO. Necessidades de saúde: uma análise da produção
científica brasileira de 1990 a 2004. Interface (Botucatu). 2007;11(23):605-18.
https://doi.org/10.1590/S1414-32832007000300014
10. Ortún V, López G, Puig J, Sabés JPR. El sistema de financiación capitativo: posibilidades y
limitaciones. Fulls Econ Sistema Sanit. 2001[cited 2019 Feb 19];(35):8-16. Available from:
http://www.econ.upf.edu/~ortun/publicacions/paper24.pdf
11. Rice N, Dixon P, Lloyd DC, Roberts D. Derivation of a needs based capitation formula for
allocating prescribing budgets to health authorities and primary care groups in England:
regression analysis. BMJ. 2000;320(7230):284-8. https://doi.org/10.1136/bmj.320.7230.284
12. Ministério da Saúde (BR), Secretaria Executiva. Metodologia de Alocação Equitativa de Recursos.
Brasília, DF; 2006.
13. Mendes A, Leite MG, Marques RM. Discutindo uma metodologia para a Alocação Equitativa
de Recursos Federais para o Sistema Único de Saúde. Saude Soc. 2011;20(3):673-90.
https://doi.org/10.1590/S0104-12902011000300013
14. Johnson RA, Wichern DW. Applied multivariate statistical analysis. 6 ed. Upper Saddle River, NJ:
Pearson Prentice Hall; 2007.
15. Porto SM, Viacava F, Szwarcwald CL, Silva MM, Travassos CMR, Vianna SM, et al. Alocação
Equitativa de Recursos Financeiros: uma alternativa para o caso brasileiro. Saúde Debate.
2003;27(65):376-88.
16. Boing AF, Vicenzi RB, Magajewski F, Boing AC, Moretti-Pires RO, Peres KG, et al. Reduction
of ambulatory care sensitive conditions in Brazil between 1998 and 2009. Rev Saude Publica.
2012;46(2):359-66. https://doi.org/10.1590/S0034-89102012005000011
https://doi.org/10.11606/s1518-8787.2020054001661

12

A methodology for apportionment of resources

Mendes A et al.

17. Hair JF, Black WC, Babin BJ, Anderson RE, Tatham RL. Análise multivariada de dados.
5. ed. Porto Alegre: Bookman; 2005.
18. Favero LPL, Belfiore PP, Silva FL, Chan BL. Análise de dados: modelagem multivariada para
tomada de decisões. Rio de Janeiro: Elsevier; 2009.
19. Ho R. Handbook of univariate and multivariate data analysis and interpretation with SPSS.
Boca Raton, FL: Chapman & Hall; 2006.
20. Ministério da Saúde (BR). Portaria Nº 204, de 29 de janeiro de 2007. Regulamenta o
financiamento e a transferência dos recursos federais para as ações e os serviços de saúde,
na forma de blocos de financiamento, com o respectivo monitoramento e controle.
Brasília, DF; 2007 [cited 2019 Feb 19]. Available from: http://bvsms.saude.gov.br/bvs/saudelegis/
gm/2007/prt0204_29_01_2007_comp.html
21. Albuquerque MV, Viana ALA, Lima LD, Ferreira MP, Fusaro ER, Iozzi FL. Desigualdades
regionais na saúde: mudanças observadas no Brasil de 2000 a 2016. Cienc Saude Coletiva.
2017;22(4):1055-64. https://doi.org/10.1590/1413-81232017224.2686201
22. Piola SF. Transferências de recursos federais do sistema único de saúde para estados,
distrito federal e municípios: os desafios para a implementação dos critérios da lei
complementar nº 141/2012. Brasília, DF: Instituto de Pesquisa Econômica Aplicada; 2017.
(IPEA-Textos para Discussão, 2298).
23. Mendes A, Funcia F. O SUS e seu financiamento. In: Marques RM, Piola SF, Roa AC, Ocké-Reis
CO, Funcia FR, et al. Sistema de saúde no Brasil: organização e financiamento. Brasília, DF:
ABRES; Ministério da Saude; 2016. v. 1, p. 139-68.
24. Smith PC. Resource allocation and purchasing in the health sector: the English experience.
Bul World Health Organ. 2008;86(11):884-8. https://doi.org/10.2471/BLT.07.049528
25. Carr-Hill R, Hardman G, Martin S, Sheldon TA, Smith P. A formula for distributing NHS revenues
based on small area use of hospital beds. New York: University of York; Centre for Health
Economics; 1994.
26. Filippon J, Giovanella L, Konder M, Pollock AM. A “liberalização” do Serviço Nacional
de Saúde da Inglaterra: trajetória e riscos para o direito à saúde. Cad Saude Publica.
2016;32(8):e00034716. https://doi.org/10.1590/0102-311X00034716
27. Kirkwood G, Pollock AM. Patient choice and private provision decreased public provision and
increased inequalities in Scotland: a case study of elective hip arthroplasty. J Public Health (Oxf).
2017;39(3):593-600. https://doi.org/10.1093/pubmed/fdw060
28. ISD Scotland. Resource Allocation Formula. Edinburgh (SCT); 2019[cited 2019 Feb 19]. Available
from: https://www.isdscotland.org/Health-Topics/Finance/Resource-Allocation-Formula/
29. Marques RM, Mendes AN. Atenção Básica e Programa de Saúde da Família (PSF): novos
rumos para a política de saúde e seu financiamento? Cienc Saude Coletiva. 2003;8(2):403-15.
https://doi.org/10.1590/S1413-81232003000200007
30. Andrade MV, coordenadora. Metodologia de alocação equitativa de recursos:
uma proposta para Minas Gerais. Belo Horizonte, MG: Secretaria de Estado de Saúde; 2004
[cited 2019 Feb 19]. Available from: http://ijsn.es.gov.br/component/attachments/download/4075
31. Nunes A. A alocação equitativa inter-regional de recursos públicos federais do SUS: a receita
própria do município como variável moderadora. Brasília, DF: Ministério da Saúde; 2004. Projeto
1.04.21. Consolidação do Sistema de Informações sobre os Orçamentos Públicos da Saúde.
32. Ministério da Saúde (BR). Portaria nº 3.992 de 28 de dezembro de 2017. Altera a Portaria de
Consolidação nº 6/GM/MS, de 28 de setembro de 2017, para dispor sobre o financiamento e
a transferência dos recursos federais para as ações e os serviços públicos de saúde do Sistema
Único de Saúde. Brasília, DF; 2017 [cited 2019 Feb 19]. Available from: http://bvsms.saude.gov.
br/bvs/saudelegis/gm/2017/prt3992_28_12_2017.html
33. Mendes A, Carnut L, Guerra LDS. Reflexões acerca do financiamento federal da
Atenção Básica no Sistema Único de Saúde. Saude Debate. 2018;42 (Nº esp 1):224-43.
https://doi.org/10.1590/0103-11042018s115
Funding: Ministry of Health/Pan American Health Organization (PAHO) (Services contract: SCON2016-02506).
Authors’ Contribution: study design and planning, data collection, data analysis and interpretation: ÁM, MGL.
Preparation or revision of the manuscript: ÁM, MGL, LC. All authors approved the final version to be published
and assumed public responsibility for the content of the article.
Conflicts of Interests: The authors declare no conflict of interest.
https://doi.org/10.11606/s1518-8787.2020054001661

13

