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OVERVIEW

* Background: 2024 marked the 20%" anniversary of Brazil’s decree law n°
10,836/2004, which created the Bolsa Familia Program (BFP) — one of
the world's largest Conditional Cash Transfer (CCT) initiatives.

N
PROGRAMA

* Objective: To evaluate the effects of two decades of nationwide BFP
implementation on hospitalization and mortality rates in Brazil, and to
forecast the impact on health of alternative implementation scenarios up
to 2030, the target year for the UN Sustainable Development Goals
(SDGs).

Design: This study integrated a retrospective impact evaluation (ex-post) with forecasting analyses (ex-ante). The ex-post
impact evaluation had a longitudinal ecological design, whereby municipalities (unit of analysis) were observed over time.

Health outcomes: Age-standardized all-cause mortality and hospitalization rates were calculated for the entire population
and by age group, namely, under-5, 5 to 69, and 70 and above were used as dependent variables.

Control variables: All relevant time-variant demographic, socioeconomic, and healthcare-adjusting variables according to
the literature, were included in the models.

Exposure Variable 1: BFP target coverage (total of people benefiting divided by total of people in poverty).
Exposure Variable 2: BFP adequacy (amount spent divided by total of people benefiting).

Exposure Variable 3: Combination between BFP target coverage and adequacy.




BFP OVER THE YEARS

Number of Beneficiary Families of the Bolsa Familia

Program (BFP) over the years. Brazil, 2004-2024 22 91 o1

(values in millions of families).
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BFP OVER THE YEARS
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Ex-post impact evaluation: Ex-ante impact evaluation:
We measured the effect of BFP target coverage and We used validated municipal-level microsimulation models to
BFP adequacy on overall mortality and forecast the impact of potential BFP expansions or reductions on
hospitalization - during the years 2000-2019 - using health outcomes through 2030, and was conducted in two steps:
negative binomial multivariable regression 1.  We created a synthetic cohort of all Brazilian municipalities for
models with fixed-effects specifications the years 2024-2030, extrapolating and modelling each
P ) municipal-level independent variable from the 2000-2023
Log Y dataset.
3 9 16 . . T . .
2. We predicted mortality and hospitalization rates using these
_ ccr,, z T Z Xir + Uy | . | . - th
4+ qzlﬁq ait + S:fs y T k:w’gk kit + Uit independent variables as inputs in the same multivariate

regression models employed in the retrospective analysis,
including estimates of their effects.

For each outcome and each scenario, 10,000 Monte Carlo
simulations were performed, allowing parameter values to vary in
each simulation cycle according to their assumed underlying
distribution




MAIN RESULTS




Years A

TABLE 1. M f th icinal Variables 2000 2010 2019 (2019-2000)
* eans of the municipa Mortality rate for age group (per 1,000 population)
mortality rates, conditional cash Orverall 7.57 (144) 629 (0.87) 5.65 (0.79) 197
transfer coverage, demographic, Under-3 (per 1,000 livebirth) 2432(1510) 1562(682) 1385(578)  -1047
socioeconomic and healthcare- — >®ve=cld 384089 32606  336(057) 048
i 70+ years old 68.03(1587)  5647(893) 5234(742) -1569
related variables for selected T — (per 1000 popalacon
o . oo . ol I'a o1 age g1o €T 1, n
municipalities of Brazil (N=3,669). {:::au e i 200603 147031 138(G58) 062
Under-3 (per 1,000 Livebirth) 79930 (1.484) 70538(1416) 644.14(1320) -155.16
5-69 years old 412(1248)  269(666)  290(7.63) 123
70+ years old 185.30(27642) 10662 (14983) 6660(95.12) -11870
Bolsa Familia Program (BEF)
Coverage of the all population (%) T86(7.70y*  1907(1463) 1678(1414) 892
Coverage of the target population (%) 50.67(1049) 9875(438) 9925(525) 4858
Adecuacy (BRL) TL67 (657 12685(1229) 40805(5221) 33638
Adecuacy (USD FFF)
Others Social Programs
Beneficio de Prestagiio Continuada (BPC) coverage (%) 1.02 (0.64) 174(095)  223(111) 121
Family Health Strategy coverage (%) 13.01(21.76) 4733 (3120) 5981(2771) 4680
Other covariates
Fertility rate (birth per woman) 333 (0.67) 280(049)  255(0D38) 0.78
Poverty rate (%4) 2307(1785)  1173(11.79) 748(923)  -1559
Proportion of individuals older than 15 years who are illiterate (%)  10.80(893)  760(672)  473(5.02) 616
Gini Index S670(383)  S317(688) S5243(970) 427
Piped water (%) 8039(2045) 8497(1686) 8744(1590) 706
Adequate sanitation (%) 1197(12.66) 2250(1852) 27.28(2203) 1531
Urbanization rate (%) 86.71(1800) 8806(1620) 0066(1496) 305
Hospital bed rate per 1,000 population (%) 203 (2.04) 256 (1.63)  2.24(143) -0.69

Rate of physicians per 1,000 population (%) 141 (0.93) 169(113)  216(146) 075




TABLE 2. Rate Ratios from the fixed effect negative binomial models for the association between age-standardized
hospitalization and mortality rates with the Bolsa Familia Program (BFP) coverage and adequacy.

] HOSPITALIZATION MORTALITY High coverages and adequacy of
v S Coverage Adequacy Agsg::;:;x Coverage Adequacy Ag:g:::é;x BFP were associated with a
CCT target population coverage ] ) i 1 - i statistically significant reduction of:

Low (0—29.9%) [1.000,1.000] i ] [1.000.1.000] ] ] * 232% on overall age-
Intermediate (30 — 69.9%) 0,885k - - 0.924+#* - - standardized hospitalization rates
[0.879.0.892] - - [0.920.0.927] - - (ASHR):
High (70 —99.9%) 0.851 4+ . - 0.889H - - * 16.5%ASHR
0.8 - 0. 92] - - . 0 i
Consolidated (100%) e ] ey ] ] 17,6% . on overgll age
[0.764.0.771] i [0.822.0.826] _ i standardized mortality rates
CCT adequacy T 1 - T 1 - (ASMR),
Low (<R$61.44) - [1.000,1.000] - - [1.000.1.000] - * 15,1% on ASMR.
Intermediate (= RS 61.44to <R3
99.13) - 0.882%#* - - 0.900+#* -
] [0.878.0.886] ] ] [0.898.0902] ] Based on 'these models, the
High (> R$ 99.13 to <R$ 151.23) ) 0,847k ) i 0.853 %% ) Bolsa Familia Program prevented
- [0.837.0.847] - - [0.851.0.855] - the following during the period
Consolidated (> RS 151.23) - 0.835%¥F - - 0.849%+* - from 2004 to 2019:
- [0.831.0.840] - - [0.847.0.851] - o illi
CCT Adequacy x Target coverage - 1 - 1 OVGI’. . .8 million
Low Adoquacy x Low Coverage i [1.000.1.000] i i [1.000.1.000] hospitalizations (8,176,047,
Low Adequacy x High Coverage - 0.023%¥% - - 0.050%*+* 95% Cl: 4,336,139 -
- [0.917.0.929] - - [0.947,0.954] 12,280,661) and
High Adequacy x Low Coverage - 0814% - - 0.866*** *  More than 710,000 deaths
- [0.810.0.817] - - [0.864.0.868] o
High Adequacy x High Coverage - 0,702 } ) 0,775 4% (71 5,069, 95% CI: 289,813 —
- [0.698.0.706] - - [0.773.0.777] 1,151,145).




FIGURE 1. Rate Ratios from the fixed effect negative binomial models by age-groups for the association between
hospitalization and mortality rates with the Bolsa Familia Program (BFP) coverage and adequacy

Estimate [95% CI] Estimate [95% CI]

BFP target coverage : :
Under-5: Low - 2nd Quartile W  : 0.94[0.93, 0.95] . - 0.89 [0.88, 0.90]
Under-5: Medium - 3rd Quartile tf : 0.94[0.94, 0.96] [ - 0.84 [0.84, 0.85]
Under-5: High - 4th Quartile ] - 0.92[0.91, 0.93] mf 10.73[0.73, 0.74]
5-69 years: Low - 2nd Quartile - . 0.88[0.87, 0.88] = 0.95[0.94, 0.95]
5-69 years: Medium - 3rd Quartile | - 0.84[0.84, 0.89] = :0.92[0.92,0.92]
5-69 years: High - 4th Quartil " : 0.75[0.75, 0.76] [ :0.89[0.89, 0.90]
70+ years: Low - 2nd Quartile ] : 0.85[0.84, 0.86] s :0.91[0.90, 0.91]
70+ years: Medium - 3rd Quartile ™ . 0.77 [0.76, 0.78] [ :0.88[0.87,0.88]
70+ years: High — 4th Quartile ] : 0.61[0.60, 0.61] ] :0.82[0.82, 0.82]

BFP adequacy ] :
Under-5: Low - 2nd Quartile m  0.95[0.94, 0.95] by :0.84[0.83, 0.85]
Under-5: Medium - 3rd Quartile fmf  0.91[0.90, 0.92] T3] :0.74[0.73, 0.75]
,,,,,,,,,,, Under-5: High - 4th Quartie ™ .os8rosso0s88 = :077[077,078]
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5-69 years: Medium - 3rd Quartile o © 0.84[0.83, 0.84] ] :0.93[0.92, 0.93]
5-69 years: High - 4th Quartil N © 0.83 [0.83, 0.83] [ :0.92[0.92, 0.93]
70+ years: Low — 2nd Quartile o ' 0.80 [0.80, 0.81] | - 0.90 [0.89, 0.90]
70+ years: Medium — 3rd Quartile [~ ©0.71 [0.70: 0.71] ] :0.85[0.85, 0.86]
70+ years: ngh - 4th Quartile " 0.66 [0.65. 0.66] ] :0.85 [0.84, 085]

BFP adequacy x target coverage §
Under-5: Low Adequacy — High Coverage % 1.00[1.00, 1.00] ] 1 0.95[0.93, 0.96]
Under-5: High Adequacy - Low Coverage m : 0.95[0.94, 0.96] b :0.78[0.77,0.79]
,,,,,,,,,,, U"der‘SiHighAdequaCV‘HighCO"Efage*'*;0-83[0-82’0-83]i°-62[°-61a°-63]
5-69 years: Low Adequacy - High Coverage [~ © 0.92[0.91, 0.92] W 0.97[0.97,0.97]
5-69 years: High Adequacy - Low Coverage W © 0.81[0.81, 0.81] ] :0.92[0.92, 0.93]
,,,,,,,,,,, 5-69 years: High Adequacy - High Coverage W 0700690700 W '088[085 089
70+ years: Low Adequacy — High Coverage ™ © 0.92[0.91,0.92] =l :0.94 [0.94, 0.95]
70+ years: High Adequacy - Low Coverage o : 0.73[0.73, 0.74] ] : 0.86 [0.85, 0.86]
70+ years: High Adequacy - High Coverage © 0.51[0.50, 0.51] W - 0.78[0.78,0.78]
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Hospitalization rate (per 1,000 population)

Figure 2. Scenarios of BFP behavior, and overall hospitalizations and mortality predictions, 2020-2030.
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Policies behavior - BFP coverage:
— Expand

— Maintain

— Decrease

Year

2020
2025
2030
Avoidable
hospitalization

Year

2020

2025
2030

Avoidable deaths

HOSPITALIZATION
Rate Ratio [95% Prediction
(Number) Intervals]
0.925 0.886-0.929
0.856 0.821-0.857
0.830 0.796-0.857

7,275,003 [3,459,039-11,462,638]

DEATHS
Rate Ratio [95% Prediction
(Number) Intervals]
0.928 0.892-0.945
0.901 0.865-0.916
0.835 0.801-0.858
636,411 [247,888 —-971,950]

Expanding BFP coverage could avert an additional 7,275,003(95%CI:3,459,039-
10,343,240) hospitalizations and 696,875(95%CIl:418,786-959,560) deaths by
2030 compared to scenarios without increasing this coverage

WCE

WORLD CONGRESS OF EPIDEMIOLOGY 2024




DISCUSSION

BASIC DETERMINANTS

BOLSA FAMILIA
PROGRAM

CAREVIGER

TRANSFER

1.1. Household Income

1.2. Household food
consumption quality
and quantity

02 1.3. Household living
conditions, Pharmaceuticals

HEALTH and hygiene products

CONDITIONA-
e 1.4. Health and nutrition

educational activities

%

03 HEALTH
CONDITIONALITIES

EDUCATION

e 2.1 Vaccinations

2.2. Prenatal Care

2.3. Nutritional and Crowth
monitoring

L. -
Y

Health Status - Hospitalization - Mortality

SUSTAINABLE
DEVELOPMENT GOALS

SDGs 3. Ensure Healthy

Lives And Promote

Well-Being For All REDUCED
INEQUALITIES

3.1. Reduce Maternal
Mortality

3.2. End Preventable deaths
of newborns and children

3.3. Combat Epidemics

¢

3.4. Reduce Premature
mortality from NCD

3.7. Universal Access to

Sexual and Reprodutive GOOD HEALTH

Health ‘ i
. BEING
QUALITY
3.d. Capacity to Manage EDUCATION VALY
Health Risks
\

The Bolsa Familia Program
can affect overall mortality
and morbidity through the
“income-effect” and
“conditionality-effect.

This design of mechanisms,
which connects the BFP
structure to health
outcomes, aligns this public
policy closely with the UN
Sustainable  Development
Goals, particularly SDG 3:
Ensure Healthy Lives and
Promote Well-Being for All at
All Ages.
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CONCLUSION

* The success of the Bolsa Familia Program in reducing morbidity and mortality in Brazil can be
attributed to the multisectoral design of BFP, which integrates direct cash transfers with specific
conditionalities. This approach aligns with the Health in All Policies (HiAP) framework and supports
the achievement of the Sustainable Development Goals (SDGs). By emphasizing conditionalities,
the program effectively addresses the root causes of health disparities, leading to significant
improvements in population health outcomes and advancing progress toward SDG 3 (Ensure
Healthy Lives and Promote Well-Being for All at All Ages) and its related targets.

* Indeed, the findings suggest that increased coverage and adequacy of the BFP program are linked to
reductions in morbidity and mortality across all age groups, with particularly significant impacts on
children under 5 and the elderly.

e Our study shows that the Bolsa Familia Program (BFP) strongly reduced morbimortality in
Brazil, preventing millions of hospitalizations and deaths in the last two decades, particularly
among children under-5 and older people. Expanding BFP coverage by 2030 is projected to
avert numerous hospitalizations and deaths further and should be considered crucial for

achieving the SDGs.
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