Impact of a conditional cash transfer on AIDS incidence, hospitalizations and
mortality in Brazil: a nationwide longitudinal study

Authors: Morais GAS!*, PhD; Magno L', PhD; Silva AF!, PhD; Guimarées NS!, PhD; Ordofiez
JA!, PhD; Souza LE!, PhD; Macinko J3, PhD; Dourado I!, PhD; Rasella D, PhD'*

Affiliations:
1. Collective Health Institute, Federal University of Bahia, Salvador, Brazil.
2. University of the State of Bahia, Life Science Department, Salvador, Brazil;

3. University of California at Los Angeles (UCLA), UCLA Fielding School of Public Health, Los Angeles,
United States

4. ISGlobal, Hospital Clinic - Universitat de Barcelona, Barcelona, Spain

* Corresponding Author:

Gabriel Alves de Sampaio Morais
Institute of Collective Health, Federal University of Bahia, Salvador, Brazil

Mobile: +5521982217395
gabriel.morais@ufba.br


mailto:gabriel.morais@ufba.br

SUMMARY
Background. Brazil has long been recognized for its strong response to the AIDS epidemic. However, one

of the biggest challenges of this response has been reaching the poorest people. The country implemented
one of the world’s largest Conditional Cash Transfer programmes, the Bolsa Familia Programme (BFP),
which targeted poor individuals and contributed to the improvement of their socioeconomic conditions.
This study aims to evaluate the impact of BFP coverage on AIDS incidence, hospitalizations and mortality
in Brazil.

Methods. This study uses panel data from 5,507 Brazilian municipalities over the period 2004 to 2018 and
fixed effects multivariable negative binomial regressions to estimate the effect of BFP coverage - classified
as low (0% to 29%), intermediate (30% to 69%), and high (>70%) - on the main AIDS outcomes (i.e.,
incidence, hospitalizations and mortality rates) adjusting for all relevant demographic, socioeconomic and
healthcare covariates.

Findings. A high BFP coverage was associated with the reduction of AIDS incidence (Rate Ratio —
RR:0.94; 95%CI:0.90-0.99), AIDS-related hospitalizations (RR:0.85; 95%CI:0.79-0.91) and AIDS
mortality rates (RR:0.88; 95%CI:0.81-0.94). The effect on incidence was more pronounced in
municipalities with higher AIDS endemicity levels (RR:0.86; 95%CI:0.80-0.94), among adult women
(RR:0.85; 95%CI:0.77-0.93) and in children under 14 years old (RR:0.75; 95%CI:0.57-0.99).

Interpretation. This is the first study to comprehensively evaluate the impact of a Conditional Cash
Transfer on AIDS in a LMIC over a 15-year period. The effect of BFP coverage on incidence,
hospitalizations and mortality rates from AIDS in Brazil could be explained by the reduction of households’
poverty and by BFP health-related conditionalities. During the current dramatic rise in global poverty due
to the COVID-19 pandemic, the protection of the most vulnerable populations through conditional cash
transfers could avert potential changes in the trends of AIDS in LMIC.

Funding. National Institute of Allergy and Infectious Diseases (NIAID-NIH). Grant
Number:1R01AI152938



RESEARCH IN CONTEXT
Evidence before this study

Conditional Cash Transfer (CCT) programmes are essential components of government actions to increase
social protection with the aim of providing social security to the most economically vulnerable individuals,
allowing people to afford basic needs such as food, education, and medical care. Recent studies suggest
that conditional cash transfer programmes may be effective in reducing the number of cases of HIV
infection in some populations. To investigate studies that evaluated possible associations between receipt
of cash transfer programmes and outcomes related to HIV/AIDS infection we searched Embase and
Medline databases with no restriction on publication date or language until November 19, 2021, using the
following search strategy: (‘cash transfer program'/syn OR 'cash transfer'/syn) AND (‘acquired immune
deficiency syndrome'/syn OR 'human immunodeficiency virus'/syn) AND (‘acquired immune deficiency
syndrome'/dm OR 'human immunodeficiency virus infection'/dm) AND ('case control study'/de OR 'cohort
analysis'/de OR 'cross sectional study'/de OR 'longitudinal study'/de OR 'multicenter study'/de OR
'observational study'/de OR 'prospective study'/de OR 'quasi experimental study'/de OR 'randomized
controlled trial'/de). Thirty-nine studies were found, among which 11 evaluated the impact of different
conditional cash transfers on outcomes involving HIV infection. It is possible to summarize that the
individuals receiving the benefit test more often for HIV and for other sexually transmitted infections; have
a lower number of sexual partners, are less affected by domestic violence, have lower prevalence of HIV
infection and better adherence to antiretroviral therapy - when infection is present. However, no evidences
have been found on the effects of cash transfers on morbidity and mortality from AIDS.

Added value of this study

To the best of our knowledge, there are no studies that evaluated - over an extended period of time - the
nationwide impact of a conditional cash transfer on a comprehensive range of AIDS-related outcomes, i.e.,
incidence, hospitalizations and mortality rates. Using a panel of all 5,507 Brazilian municipalities followed
for 15 years (2004-2018), we performed multivariable regressions adjusted for all the relevant demographic
and socioeconomic characteristics to evaluate the impact of one of the world’s largest CCT, Bolsa Familia
Programme (BFP) on AIDS. Our results show a strong effect of BFP on the reduction of the incidence,
hospitalizations and mortality rates. Also, a strong effect on the incidence of woman over 14 years old and
children under 14 was found. Our results demonstrate the potential of using linked health and
socioeconomic administrative datasets to study the impact of nationwide policies on health outcomes.

Implications of all the available evidence

Our results, together with the other evidences from the literature and theoretical considerations, demonstrate
the importance of conditional cash transfers for the attainment of the AIDS-related Sustainable
Development Goal (SDG), especially during the current increases of poverty and inequalities due to the
Covid-19 pandemic.



INTRODUCTION

The association between HIV/AIDS and poverty is complex. Several studies have suggested that new cases
of HIV/AIDS can be linked to poverty, while wealth may also drive HIV transmission among some
populations.! Nevertheless, populations with socioeconomic and other vulnerabilities may be at increased
risk not only for contracting HIV, but also to face barriers in receiving appropriate, timely, and continuous
care and treatment.? In this sense, there is a consensus that, in order to reduce AIDS-related morbidity and
mortality, it is necessary to plan interventions that act not only on healthcare but also on the social
determinants of health (SDH).? The disease of HIV/AIDS reinforces the cycle of perpetuation of poverty,
being related to a high level of stigma, which can further increase poverty among populations that already
live in situations of high social vulnerability.3#

Conditional Cash Transfer programmes (CCT) have been widely adopted in many low- and middle-income
countries (LMIC) as a means to improve the socioeconomic conditions of the poorest families. While the
evidences are far from conclusive, existing studies suggest that CCTs are effective in the reduction of
mother-to-child HIV transmission® and may reduce HIV/AIDS incidence among some populations.®® Since
CCTs reduce household poverty, it may reduce unprotected, age-disparate and transactional sex,®? and
enhance adherence to antiretroviral therapy (ART).!° Furthermore, CCTs may improve living conditions
among people living with HIV through improved housing, nutritional status, and by reducing barriers to
education and healthcare services access.!!

The Brazilian response to HIV/AIDS had many successful outcomes.!>!3 Indeed, the incidence of AIDS
has decreased by 2.3% between 2003 and 2012, and by 14% between 2013 and 2019,'* mainly due to the
early universal access to antiretroviral policy.!> However, the AIDS incidence is still high for a middle
income country, with a current rate of 17.8 cases per 100 thousand inhabitants,'* and higher rates among
the more developed areas of the country.'® The largest burden of AIDS cases in Brazil is among individuals
aged 25 to 39 years, and the incidence is higher among men who have sex with men (MSM),!” transgender
woman,'® female sex workers,'® and drug users in general (DU).'* Furthermore, since 2009, AIDS cases
are more prevalent in black women, while among men this trend has been observed since 2012.14

Brazil had made considerable progress in reducing poverty until 2014, mainly due to the success of one of
the world’s largest CCT programmes, the Bolsa Familia Programme (BFP).2° Launched in 2003, its
coverage has reached all Brazilian municipalities and 14.2 million families were enrolled by 2018. This
programme is based on direct cash transfers from governments to poor households (i.e., families earning
between US$18-36 per person per month). The monthly cash benefits range from US$17 to a maximum of
US$41 (depending on household size and composition) and payments are credited directly to a beneficiary
debit card. The conditionalities for continuing to receive the benefit are that parents comply with health
care and education requirements for their children (e.g., pregnant women must be present at prenatal and
postnatal consultations, children must be up-to-date with nutrition monitoring and vaccinations, and school-
aged children must attend school). While a large focus of BFP is on families with children, individuals
living in poverty, but with no children, may also qualify for and receive the benefit.?°

Figure 1 shows how structural determinants and CCTs could affect HIV/AIDS incidence, continuum of

care, hospitalizations and mortality.



Despite the success of CCTs in improving socioeconomic and living conditions, as well as improving some
health outcomes,?!?? little is known about the effects of CCTs on morbidity and mortality from AIDS. To
address this gap, the present study aims to estimate the nationwide impact of BFP expansion and AIDS-

related incidence, hospitalizations and mortality rates over the period 2004-2018.

METHODS

Study Design

This study has a longitudinal ecological design, using a panel data for all 5,507 municipalities in Brazil
during the period 2004-2018. To evaluate the heterogeneity effect of AIDS endemicity levels, analyses
were also stratified by average AIDS incidence rates in the municipalities over the study period.

BFP coverage of the target population was calculated as the ratio between the number of families enrolled
in the BFP within a municipality and the number of eligible families according to the BFP criteria in the
same municipality. Following previous studies,?! the BFP coverage indicator of the target population was
categorized as follow: low (from 0% to 29%), intermediate (from 30% to 69%), and high (> 70%).

We selected three main sets of covariates at the municipal level that are essential for making the unit of
analysis comparable and that might additionally confound the relationship between BFP and AIDS-related
outcomes. These included: i) health services: coverage of community-based primary health care, known as
the Family Health Programme (FHP), which was calculated as the ratio of the total number of individuals
registered in the FHP programme and the total population in the municipality, and was categorized as low
(from 0% to 29%), intermediate (from 30% to 69%), high (> 70%),* and the number of physicians, nurses,
hospital beds, and specialized clinics per 1000 inhabitants; ii) household characteristics: average number
of residents in the household, proportion of garbage collected, proportion of households with piped water,
and proportion of households with inadequate sewage; and iii) municipal socio-economic data: average
fertility rate, average per capita income, proportion of low-income population (earning up to 1/4 of the
minimum wage, i.e., extremely poor), illiteracy rate, and unemployment rate. As in previous studies,?*??
the annual values for socioeconomic variables in the period 2001-09 were estimated by linear interpolation,
and for the period 2011-18 by extrapolation methods weighted by yearly household surveys values
(WebAppendix, pages 4-6).

All municipal-level covariates were dichotomized into higher (versus lower) values as compared to the
median value of their respective Federative Unit (e.g. state). A fixed-effects time dummy variable was also
included to adjust for national yearly fluctuations in the AIDS epidemic and for the introduction of new
therapeutics and diagnostics. In the models we used categorized variables because, while continuous
variables allow the estimation of the average strength of an association along the entire range of its values,
the use of different categories of intervention coverage allows the verification of the existence of a gradient
of effect, related to different degrees of implementation of the interventions, and a more policy-oriented
interpretation of the findings?’. Moreover, categorized variables have been widely used in aggregate-level
policy evaluations because are usually more robust to unintended fluctuations and measurement errors in
coverage estimations and non-linear extrapolations.?!?> For the evaluation of the impact of BFP on AIDS
mortality rates, we selected the municipalities based on the quality of vital information, as done in a

previous study.?



Data Sources

Different information systems were used to collect the data: ;) Ministry of Social Development databases
to calculate BFP coverage; ii) Primary healthcare system from the Ministry of Health (MoH) for data on
municipal coverage of the FHP; iii) Notifiable Diseases Information System (in Portuguese: Sistema de
Informacgoes de Agravos de Notificagdo — SINAN) to obtain the AIDS incidence; iv) Mortality Information
System (in Portuguese: Sistemas de Informagées Sobre Mortalidade - SIM) to obtain AIDS mortality data;
v) Hospital Information System (in Portuguese: Sistemas de Informa¢ées Hospitalares — SIH-SUS) to obtain
hospitalizations from AIDS; and vi) demographic censuses (in Portuguese: Instituto Brasileiro de
Geografia e Estatistica— IBGE) of 2000 and 2010 for socioeconomic and geographic variables at municipal
level. The cases of AIDS considered in our analysis were those individuals notified to SINAN who met
some of the diagnostic criteria: adapted CDC criteria, Rio de Janeiro/Caracas criteria and Death criteria.?*
Mortality from AIDS was defined by deaths with the ICD-10 codes B20-24 as basic cause in the SIM

registries.

Statistical Analyses

To evaluate the association between BFP coverage and AIDS-related incidence, hospitalizations and
mortality, negative binomial regression models for panel data were performed. These models are indicated
when the outcome is count data, and the assumption of the Poisson regression model that the mean is equal
to the variance is not fulfilled due to the overdispersion of the data.?’

Initially the associations between BFP and AIDS outcomes (i.e., incidence, hospitalizations and mortality
rates) were evaluated considering the whole sample of municipalities. Since the AIDS epidemic in Brazil
is very heterogeneous in terms of incidence rates across the country, an average municipal incidence rate
of AIDS over the study period — expressed as average incident cases per 100.000 inhabitants-year — was
measured and classified into >10, >20 and >30 cases (per 100.000). All analyses were performed for all
municipalities and stratified according to these incidence rates. Finally, the effect of BFP on AIDS
incidence for both adult women and men over 14 years old, and for children under 14 years old, were
investigated.

The models were estimated accounting for both fixed and random effects, and fixed effects models were
chosen based on the Hausman specification test. The fixed effects model includes a second term in the
regression equation to account for characteristics of the unit of analysis that are constant over the period,
and have not been included in the model as confounding variables, e.g., geographic, sociocultural and
historical aspects of each municipality.?> This allow to control for unobserved variables related to the
implementation of the intervention, and for such reason fixed effects are considered more robust in impact
evaluation of interventions when using panel data.?> Goodness of fit tests with Akaike information criterion
(AIC) and Bayesian information criterion (BIC) estimates were also performed. The usage of different
levels of BFP coverage of the target population allows to evaluate the existence of a dose-response effect,
i.e., increasing degrees of effectiveness according to increasing intervention coverage.?® The lowest
coverage of BFP was considered as the reference category.

Several sensitivity analyses were performed to verify the robustness of the results: first, Poisson models

were estimated and the results compared to negative binomial models to evaluate if the effects of BFP hold



similar. Second, we estimated the BFP coverage effect as a categorized variable, instead of a dummy
variable that estimates the coefficients referred to a unique baseline category. Third, the results between
fixed effect and random effects models for panel data was performed and compared, and finally, the
estimates of BFP on AIDS mortality rates were also tested for all Brazilian municipalities instead of the
ones selected for quality of vital information. The whole sensitivity analyses estimates are displayed in the

WebAppendix, pages 8 to 13, tables S3, S4, S5 and Sé6.

Role of the Funding Source
The funders of the study had no role in study design, data collection, data analysis, data interpretation, or

writing of the report.

RESULTS

Descriptive statistics show a decrease in the average municipal AIDS incidence, hospitalization and
mortality rates between 2004 and 2018 (-12.9%, -30.6%, and -10.5%, respectively) (Table 1). The BFP
coverage of the target population (TP) increased by 39.88%, achieving an average coverage of 86.94% in
2018. This trend was observed also in the FHP coverage. Socioeconomic variables changed over time, with
reductions in the proportion of extremely poor population, illiteracy rate, unemployment rate and per capita
income, and increases in the proportion of garbage collected and households with piped water. Furthermore,
the number of physicians, nurses and specialized clinics (per 1,000 inhabitants) increased over the period,
while numbers of hospital beds (per 1,000 inhabitants) decreased.

Table 2 shows both non-adjusted and adjusted effects of the BFP on the incidence, hospitalizations and
mortality rate from AIDS. All the specifications show a negative association between BFP and the
outcomes. In multivariable analyses, a dose response effect of the BFP was shown, with a reduction of
5.1% on the incidence, 14.9% on the hospitalization and 12% on the mortality rates when a high coverage
of the target population (>70%) is achieved, compared to a low coverage (< 29%). Moreover, the
intermediate coverage (from 30% to 69%) also shows a reduction of 4.9%, 14.7% and 9.5% on the
incidence, hospitalizations and mortality rates, respectively.

In Table 3 are presented BFP effects for different strata of average municipal AIDS incidence rate over-
period, showing a positive and progressive BFP impact on AIDS incidence: municipalities with high BFP
coverage show reductions of 4.4%, 8.8% and 13.1% on the AIDS incidence for average incidence rate
greater than 10, 20 and 30 per 100,000 inhabitants respectively. The effect of high BFP coverage on the
other AIDS-related outcomes, taking into account AIDS incidence rate over-period, was also estimated,
showing reductions of 16.5%, 19.9% and 22.6% for AIDS-related hospitalization rate for different average
municipal AIDS incidence rates (greater than 10, 20, and 30 per 100,000 inhabitants respectively).
Moreover, a high coverage of the BFP show AIDS mortality reductions of 12.6%, 15.4% and 14.8% when
considering the increasing average municipal AIDS incidence rates. The full results for hospitalizations and
mortality rates in different strata of average municipal AIDS incidence rate are displayed in the
WebAppendix, Tables S1 and S2, page 7.

Finally, in municipalities with average municipal AIDS incidence rate over 30 per 100,000 inhabitants, a

high coverage of BFP was showing a reduction effect on AIDS incidence rates of 14.8%, 10.8% and 24.5%



in adult women, adult men and children under-14, respectively (Table 4). The intermediate coverage also
shows reductions on AIDS incidence by 12.5% for adult woman, 7.1% for adult men, and 23.6% for

children (Table 4).

DISCUSSION

The results of our study show that high levels of BFP coverage were able to reduce AIDS incidence,
hospitalizations and mortality rates during the past two decades in Brazil, with a stronger impact in
municipalities with higher AIDS endemicity, and larger effects on adult women and children under-14.
The positive impact of Cash Transfer Programmes on health outcomes has been already shown, including
in Brazil, with reductions on tuberculosis incidence,?! leprosy,?® child 2° and maternal mortality.?> Studies
conducted in other LMIC, such as Malawi, showed a reduction of more than 60% in HIV prevalence among
adolescents who received financial aid, regardless of the programme's conditionalities.” Other interventions
and economic incentives based on the “contingency management” theory (short-term gratification that can
influence behaviors immediately) have also demonstrated their effectiveness. A study in Tanzania showed
a 25% reduction in sexually transmitted diseases — also used as a proxy for HIV — when the achievement
of being free from these diseases was associated with a small economic reward.”’ In Malawi, economic
incentives have increased the number of people taking HIV tests.?® Several studies have shown that
conditional cash transfer programmes can contribute to reduce HIV-related morbidity and mortality through
several mechanisms.®!° For instance, i) improving the socioeconomic conditions of families, especially in
contexts of extreme poverty, ii) decreasing the possibility that women practice commercial sex work (or
transactional sex) on an occasional basis to obtain income or essential goods,® in part explained by the
greater empowerment of women beneficiaries of the CCT, and iii) avoiding risky sexual behavior that
prevents new cases of infection.!® CCTs could also delay or inhibit the conversion from HIV infection to
AIDS, and to AIDS-related hospitalization and mortality, because could reduce the economic and
geographic barriers for access to HIV/AIDS specialized services. An increased access to healthcare services
can contribute to the autonomy of care for these individuals and to a higher adherence to antiretroviral
treatment.

Another mechanism applicable to our findings refers to the improvement on the nutritional status coming
from the income increments, allowing investment in adequate and healthy food as an attenuating factor for
the worsening of the immune system and possible transition between HIV infection and AIDS, thus
reflecting in lower incidence, hospitalization and mortality rates by the disease.?®

Through the conditionalities of prenatal care for pregnant women once they must be tested for HIV (among
other diseases), it is possible to understand the effects of the health service in the increased information on
the serological status through testing in the referenced service; monitoring of women and children by the
health team and social assistance, mitigation of comorbidities acting in the final stage of the disease, access
to adequate health information on adherence to treatment, reduction of vertical transmission, and prevention
of transmission to others partners.3

Our study has limitations. While the evaluation has been extremely comprehensive in terms of health
outcomes analyzed, stratifications and broad range of adjusting variables, due to limitation in the data

sources it was not able to adjust for risky sexual behavior of the individuals. However, as explained above,



these risk factors should be considered effect mediators of BFP and of the social determinants included in
the models, and not confounding factors. Moreover, because cultural and behavioral factors are considered
approximately constant over the study period, the municipal fixed-effects terms should adjust for their
effects in the multivariable regression. Another limitation is the use of the BFP coverage of the target
population instead of municipal coverage as used in some previous studies.?’?> While BFP municipal
coverage allows to partially capture the effects of BFP externalities, using BFP coverage of the poor eligible
population is more efficient in the identification of the effect on the most vulnerable subpopulation, where
a reduction of poverty levels could have a stronger effect on AIDS morbidity and mortality. It is important
to note that the effects found of the BFP coverage on the incidence, hospitalization and mortality rates is
related to the population with AIDS as a whole, i.e., being beneficiary or non-beneficiary of the BFP,
showing a positive externality of the programme to this specific population. Despite this, the effects were
maintained even after the adjustment for all demographic, socioeconomic and healthcare variables, and was
robust to a wide range of sensitivity analyses.

The results of our study provide evidence that cash transfer programmes can significantly reduce HIV/AIDS
morbidity and mortality in a large LMIC such as Brazil, and they could represent important interventions
for the achievement of the HIV/AIDS-related Sustainable Development Goal (SDG) 3.3, also considering

their potential mitigation effect of the dramatic poverty increases during the Covid-19 pandemic.

Declaration of interests
These analyses rely on de-identified, aggregated data and were therefore considered exempt from human

subjects’ review. The authors declare no competing interests.

Contributors

RD, and MGAS developed the study concept. MGAS, SAF and OJA collected the data. RD and MGAS
designed the study and investigation. RD, MGAS, GNS, SAF did the data analysis and wrote the first draft
of the manuscript. RD, ML, DI, SLE and MJ contributed to data interpretation, and reviewed and edited

the manuscript. DR supervised the study process.

Acknowledgments

This study was supported by the National Institute of Allergy and Infectious Diseases (NAIDS), National
Institute of Health (NIH), USA. Grant Number: 1R01AI152938. We thank the data production team and
our colleagues from the Collective Health Institute (Federal University of Bahia, Salvador, Brazil) for their

valuable contributions during the development of the study.

Data sharing
All data used in the analyses are available from public websites hosted by Brazilian government agencies.
Municipal-level datasets were extracted and downloaded. Socioeconomic variables were obtained from

https://www.ibge.gov.br/estatisticas/sociais/populacao/22827-censo-2020-censo4.html?=&t=downloads.

Bolsa Familia Programme coverage can be obtained from

https://aplicacoes.mds.gov.br/sagirmps/bolsafamilia/. Family Health Programme coverage can be obtained


https://www.ibge.gov.br/estatisticas/sociais/populacao/22827-censo-2020-censo4.html?=&t=downloads
https://aplicacoes.mds.gov.br/sagirmps/bolsafamilia/

from https://egestorab.saude.gov.br/paginas/acessoPublico/relatorios/relHistoricoCoberturaAB.xhtml.

Health services data were obtained from https://datasus.saude.gov.br/

REFERENCES

1 Gillespie S, Kadiyala S,, Greener R. Is poverty or wealth driving HIV transmission? AIDS 2007,
7: S5-16.

2 Peltzer K, Pengpid S. Socioeconomic Factors in Adherence to HIV Therapy in Low- and
Middle-income Countries. J Health Popul Nutr 2013; 31: 150-70.

3 Amuri M, Mitchell S, Cockcroft A, Andersson N. Socio-economic status and HIV/AIDS stigma
in Tanzania. AIDS Care 2011; 23: 378-82.

4 Cluver L, Orkin M. Cumulative risk and AIDS-orphanhood: interactions of stigma, bullying and
poverty on child mental health in South Africa. Soc Sci Med 2009; 69: 1186-93.

5 Liu, J.X., Shen, J., Wilson, N. et al. Conditional cash transfers to prevent mother-to-child
transmission in low facility delivery settings: evidence from a randomized controlled trial in Nigeria.
BMC Pregnancy and Childbirth 2019; 19: 2—-12.

6 Handa S, Halpern CT, Pettifor A TH. The government of Kenya’s cash transfer program reduces
the risk of sexual debut among young people age 15-25. PLoS ONE 2014; 1: e85473.

7 Baird SJ, Garfein RS, McIntosh CT, Ozler B. Effect of a cash transfer programme for schooling
on prevalence of HIV and herpes simplex type 2 in Malawi: a cluster randomised trial. The Lancet 2012;
379: 1320-9.

8 Lori Heise, Brian Lutz, Meghna Ranganathan CW. Cash transfers for HIV prevention:
considering their potential. J Int AIDS Soc 2013; 23: 18615.

9 Cluver LD, Orkin FM, Boyes ME, Sherr L. Cash plus care: social protection cumulatively
mitigates HIV-risk behaviour among adolescents in South Africa. AIDS 2014; 28: S389-97.

10 Pettifor A, MacPhail C, Nguyen N RM. Can money prevent the spread of HIV? A review of cash
payments for HIV prevention. AIDS Behav 2012; 16: 1729-38.

11 Lindert K, Linder A, Hobbs J. The Nuts and Bolts of Brazil’s Bolsa Familia Program:
Implementing Conditional Cash Transfers in a Decentralized Context. ; : 145.

12 Amy Nunn. The Politics and History of AIDS Treatment in Brazil, 1st edn. New York, 2009.

13 Amy Stewart Nunn, Elize Massard da Fonseca, Francisco I. Bastos,, and Sofia Gruskin. AIDS
Treatment In Brazil: Impacts And Challenges. Health Affairs 2009; 28: 1103—13.

14 Secretaria de Vigilancia em Satide — Ministério da Satide. Boletim Epidemiologico HIV / Aids |
2020. Secretaria de Vigilancia em Saude 2020; 1: 68.

15 Hacker MA, Petersen ML, Enriquez M, Bastos FI. Highly active antiretroviral therapy in Brazil:
the challenge of universal access in a context of social inequality. Rev Panam Salud Publica 2004; 16:
78-83.

10


https://egestorab.saude.gov.br/paginas/acessoPublico/relatorios/relHistoricoCoberturaAB.xhtml
https://datasus.saude.gov.br/

16 da Silva Lizzi EA, Nunes AA, Martinez EZ. Spatiotemporal Analysis of AIDS Incidence Among
Adults in Brazil. Curr HIV Res 2016; 14: 466-75.

17 Kerr L et al. HIV prevalence among men who have sex with men in Brazil: results of the 2nd
national survey using respondent-driven sampling. Medicine (Baltimore) 2018; 97: S9-15.

18 Grinsztejn, Beatriz et al. Unveiling of HIV dynamics among transgender women: a respondent-
driven sampling study in Rio de Janeiro, Brazil. The Lancet HIV 2017; 4: €169-e-176.

19 Ferreira-Janior ODC, Guimaraes MDC, Damacena GN, de Almeida WDS, de Souza-Junior
PRB, Szwarcwald CL; Brazilian FSW Group. Prevalence estimates of HIV, syphilis, hepatitis B and C
among female sex workers (FSW) in Brazil, 2016. Medicine (Baltimore) 2018; 97: S3-8.

20 Rasella D, Aquino R, Santos CA, Paes-Sousa R, Barreto ML. Effect of a conditional cash
transfer programme on childhood mortality: a nationwide analysis of Brazilian municipalities. The Lancet
2013; 382: 57-64.

21 Nery JS, Rodrigues LC, Rasella D, Aquino R, Barreira D, Torrens AW, Boccia D, Penna GO,
Penna MLF, Barreto ML, Pereira SM. Effect of Brazil’s conditional cash transfer programme on
tuberculosis incidence. Int J Tuberc Lung Dis 2017; 21: 790-6.

22 Rasella, D., Alves, F.J.O., Rebougas, P. et al. Long-term impact of a conditional cash transfer
programme on maternal mortality: a nationwide analysis of Brazilian longitudinal data. BMC Med 2021,
19: 1-9.

23 Rasella D, Harhay MO, Pamponet ML, Aquino R BM. Impact of primary health care on
mortality from heart and cerebrovascular diseases in Brazil: a nationwide analysis of longitudinal data.
BMJ2014; 3: 349:g4014.

24 Brasil, Ministério da Satde. Revisdo da definicdo nacional de casos de aids em individuos com
13 anos ou mais, para fins de vigilancia epidemiologica. Brasilia: Secretaria de Politicas de Satde,
Coordenagao Nacional de DST e Aids, 1998.

25 Cameron, A. C., Trivedi PK. Regression Analysis of Count Data, 2nd ed. New York: Cambridge
University Press, 2013.

26 Pescarini et al. Conditional Cash Transfer Program and Leprosy Incidence: Analysis of 12.9
Million Families From the 100 Million Brazilian Cohort. American Journal of Epidemiology 2020; 189:
1547-58.

27 E etal DWD Dow WH, Nathan R, Abdul R, Abilahi F, Gong. Incentivising safe sex: a
randomised trial of conditional cash transfers for HIV and sexually transmitted infection prevention in
rural Tanzania. BMJ Open 2012; 2: ¢000747.

28 Thornton RL. The Demand for, and Impact of, Learning HIV Status. The American economic
review 2008; 98(5): 1829-63.

29 Friis H. Micronutrient interventions and HIV infection: a review of current evidence. Trop Med
Int Health 2006; 11: 1849-57.

30 Stoner MCD, Kilburn K, Godfrey-Faussett P, Ghys P, Pettifor AE. Cash transfers for HIV
prevention: A systematic review. PLoS Med 2021; 18: e1003866.

11



Table 1. Descriptive statistics of incidence, hospitalization and mortality rates by AIDS, Bolsa Familia
Programme and Family Health Programme coverage, and socioeconomic variables, Brazil, 2004-
2018.

Variables 2004 2018 % Change 2004-18
AIDS incidence (per 100,000 inhabitants) 20.95 18.24 -12.93%
AIDS hospitalizations (per 100,000 inhabitants) 21.53 14.93 -30.65%
AIDS mortality (per 100,000 inhabitants) 5.98 5.35 -10.53%
BFP coverage of the target population (%) 62.15 (22.35) 86.94 (18.92) 39.88%
FHP coverage of the municipal population (%) 62.30 (38.28) 88.45 (22.03) 41.98%
Fertility rate 3.83(0.71) 3.03(0.51) -20.85%
Household density 3.71 (0.47) 2.98 (0.41) -19.67%
Per capita income (R$) 982.67 (526.47) 616.55 (320.07) -37.26%
Extremely poor (%) 16.98 (14.75) 6.69 (9.36) -60.59%
Piped Water (%) 61.82 (21.85) 75.06 (20.09) 21.41%
Garbage collection (%) 59.28 (24.78) 79.22 (20.11) 33.64%
Inadequate Sewage (%) 21.35(18.99) 8.90 (13.75) -58.31%
Illiteracy rate (%) 17.85 (10.49) 11.24 (7.37) -37.03%
Unemployment rate (%) 9.35(4.71) 4.74 (4.83) -49.30%
Physicians (per 1000 inhabitants) 0.59 (0.51) 0.80 (0.76) 33.93%
Nurses (per 1000 inhabitants) 0.34 (0.23) 0.88 (0.44) 158.47%
Hospital beds (per 1000 inhabitants) 2.14 (2.46) 1.75 (2.01) -18.22%
Specialized clinics (per 1000 inhabitants) 0.02 (0.07) 0.11(0.16) 285.48%

Note: Standard Deviations in ( ); FHP — Family Health Programme; BFP — Bolsa Familia Programme
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Table 2. Fixed-effect negative binomial models of the association between AIDS incidence, hospitalizations and mortality rates and BFP: Brazil, 2004-2018.

AIDS incidence AIDS hospitalizations AIDS mortality
unaIde{LIl{sted 95% Cl A(;jfflied 95% Cl Un'cllfijlfx{sted 95% Cl A(;jfflfs{ted 9% Cl Unadquisf:{d ‘& % Adjugt{e% C195%

BFP Target Population Coverage
Low (0%-29%) 1.00 1.00 1.00 1.00 1.00 1.00
Intermediate (30%-69%) 0.971 [0.931-1.012] 0.951%* [0.911-0.992] 0.756%*** [0.707-0.808]  0.853*** [0.794-0.917]  0.964 [0.900-1.032]  0.905** [0.841-0.974]
High (70% +) 0.967 [0.928-1.008] 0.949* [0.909-0.991] 0.708*** [0.663-0.756]  0.851%*** [0.791-0.916]  0.900%** [0.842-0.962]  0.880%** [0.816-0.949]
Health Services
FHP Municipal Coverage

Low (0%-29%) 1.00 1.00 1.00

Intermediate (30%-69%) 0.952***  [0.939-0.966] 0.905%** [0.881-0.928] 0.921*** [0.896-0.947]

High (70% +) 1.057***  [1.034-1.081] 1.204%** [1.162-1.247] 1.005 [0.952-1.060]
Physicians (per 1000 pop.) 1.016 [0.998-1.035] 0.930%** [0.905-0.957] 0.982 [0.937-1.029]
Nurses (per 1000 pop.) 1.014* [1.001-1.028] 0.919%** [0.897-0.941] 1.017 [0.982-1.053]
Hospital beds (per 1000 pop.) 0.927*%**  [0.909-0.946] 0.876%** [0.848-0.904] 0.950 [0.897-1.007]
Specialized clinics (per 1000 pop.) 0.998 [0.980-1.016] 0.867%** [0.842-0.893] 1.058%** [1.020-1.098]
Household Characteristics
Household density (mean) 0.996 [0.982-1.009] 0.979 [0.955-1.003] 1.067*** [1.035-1.100]
Piped Water (%) 1.036%** [1.011-1.062] 0.927%** [0.893-0.963] 1.074* [1.003-1.150]
Garbage collection (%) 1.016 [0.991-1.041] 0.944** [0.909-0.981] 1.054 [0.993-1.119]
Inadequate Sewage (%) 0.991 [0.973-1.009] 0.957** [0.930-0.986] 1.021 [0.977-1.067]
Municipal Socio-Economic Status
Fertility (mean) 0.970** [0.950-0.990] 0.949** [0.918-0.981] 0.964 [0.917-1.012]
Per capita income (R$) 1.086***  [1.069-1.103] 1.042%* [1.015-1.070] 1.043* [1.002-1.087]
Extremely poor (%) 1.107***  [1.090-1.123] 1.070%** [1.042-1.098] 1.185%%* [1.146-1.226]
Illiteracy rate (%) 0.947***  [0.925-0.970] 1.085%** [1.047-1.126] 0.970 [0.917-1.026]
Unemployment rate (%) 1.115**%*  [1.101-1.130] 1.168%** [1.140-1.196] 1.087%%* [1.053-1.123]
Years (dummies) No Yes No Yes No Yes
Observations 79020 78001 66090 65479 22425 22392
AIC 202395.3 199687.1 160831.4 158136.0 43249.2 42753.7
BIC 202423.1 199983.6 160858.7 158426.9 43273.3 43010.2

Notes: Incidence Rate Ratios (IRR) at 95% confidence intervals (95%CI). * p<0.05, ** p<0.01, *** p<0.001; BPF — Bolsa Familia Programme; FHP — Family Health Strategy
AIC - Akaike information criterion; BIC - Bayesian information criterion;
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Table 3. Adjusted fixed-effect negative binomial models for the effect between BFP and AIDS
incidence according to municipal AIDS average incident cases per 100.000 inhabitants over the study
period (AIDS incidence levels): Brazil, 2004-2018.

AIDS incidence levels

Total Sample >10 >20 >30
BFP Target Population Coverage
Low (0%-29%) 1.00 1.00 1.00 1.00
Intermediate (30%-69%) 0.951* 0.955% 0.914%** 0.899%*
[0.911-0.992] [0.913-0.999] [0.866-0.964] [0.832-0.971]
High (70% +) 0.949%* 0.956* 0.9127%** 0.869%**
[0.909-0.991] [0.913-1.000] [0.863-0.962]  [0.803-0.941]

Source: Research results. Note: Incidence Rate Ratios (IRR) at 95% intervals confidence. * p<0.05, **
p<0.01, *** p<0.001; BFP — Bolsa Familia Programme

Table 4. Adjusted models between BFP coverage and AIDS incidence according to gender and age in
municipalities with average incident cases >30 per 100.000 inhabitants: Brazil, 2004-2018.

Adult Woman Adult Men Children (Under14)
BFP Target Population Coverage
Low (0%-29%) 1.00 1.00 1.00
Intermediate (30%-69%) 0.875%* 0.929 0.764*
[0.796-0.961] [0.853-1.011] [0.587-0.994]
High (70% +) 0.852%* 0.897* 0.755*
[0.773-0.939] [0.822-0.979] [0.573-0.994]

Note: Incidence Rate Ratios (IRR) at 95% intervals confidence. * p<0.05, ** p<0.01, *** p<0.001; BFP —
Bolsa Familia Programme
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Figure 1. Conceptual framework of selected structural determinants of AIDS incidence,
hospitalizations and mortality, and of the hypothesized effects of the cash transfer on this process.
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