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. Cidacs: Center for the Integration of Data and Knowledge for Health

Cidacs is a center created to conduct and promote
interdisciplinary research to produce knowledge,
develop new scientific methodologies and promote

professional training using linked large-scale databases and
high-performance computational resources in a secure
environment.

* Founded: 2016
*  TWO Cohorts of millions of Brazilian individuals

ternationsl Somrmal of Population Datas Science (2019) 4 204

International Journal of £ 3
Population Data Science ‘EIJPDS 2L

Jouthal Website: weow |jpds org

The Centre for Data and Knowledge Integration for Health (CIDACS): Linking
Health and Social Data in Brazil

Barvezo, MUY ichihara, MY 2, Almeida, BA'. Barreto, ME**, Cabral. L*. Fiaccone, RU**, Carrelro, RP', Teles, CAS', Pitra,
R, Peora, GO'S Barral-Netto. M'. Al MSHTR Barbosa. G', Denaras. S*. Rodrigues, LC'*. and Smeeth L'*
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The 100 million Brazilians Cohort

Population from Cadastro Unico (2001 -2021): low-income families potentially
ial protection programs (N=143,942,090)

eligible for soc
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Social and Records of the ecoras o ecoras o \ecords of five hospitalisation Records of
. beneficiaries of beneficiaries of births, maternal
demographic payments of the the housi th itati deaths
records of benefit of the € housing € santation a;‘nd newl?or'n
Individuals and cash transfer program programmse characteristics
family program SISVAN
Record monitoring of
growth, development
and food consumption
Conditionalinaties
Records of monitoring of
compliance with PBF SINAN
programme (health and Records of
education) notifications of
diseases
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Cohort profde: The 100 Milkon Bexolian Cobort
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De-identified
datasets are
extracted

To analyse social
determinants and health
inequalities, to evaluate

the impact of social
programs on health
outcomes etc
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: CIDACS Birth Cohort

The individuals included in CIDACS Birth Cohort will be dynamically followed from birth to
death

Brazil has several mandatory national health and social registries that allow us to track a range
of events throughout the individual’s life, including:

v infectious diseases occurrence, BASELINE -
. . . e e | ~ SINAN® (hospitalization
v hospltallzatlons P SINASC? A (compulsory admis(;isgr:?inzaar:coed by
(birth) notification disease) the Brazilian National

v" nutritional status,
v' enrolment in social protection programmes,

l Health System)

| |

- o] - - - - -

i SIm¢
CIDACS? birth cohort
v' death. (death)
A T I
[ 1 SISVAN' BOLSA FAMILIA
CadUnico® CadUnico® (nutrition status and  PROGRAMME
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I food consumption)

\(material information) (children information) , (governmental

conditional cash transfer)
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£ PHC

Primary Health Care
and its Effects on
Population Health

BILLe MELINDA
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Primary Health Care
and its Effects on
Population Health

cidacs
. PHC in Brazil: a brief overview FIPHC

Figure 2: Number of FHS teoms and percentage of population covered
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Health Specialized Ambulatory Care - .
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A broad range of services: ambulatory care, S Teams  wemmFHT Coverage
promOting health aCtiVities and preventing Notes: dato onginaly from MoH - PHC smdicatar panel. For the map, we used data on coverage as of jonuary of
diseases i
(consultations, vaccination, surveillance, August/2024:

home visits) ~50.000 PHC facilities
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Aim

Evaluate the adequacy of maternal and child
health services in PHC using quality standards
based on a normative approach and examine
changes over eight years using latent
transition analysis.
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" Data Source: PMAQ

v’ Participation in PMAQ was

OVVQ..

voluntary; ;
v' Pay-for-performance program Programa de Melhoria
(P4P): do Acesso e da Qualidade
v ASSGSSlng the StrUCtural Table. Participation in PMAQ and Resources Distributed, by PMAQ Cycle?
adequacy of health centers
and the characteristics of care Cycle 1 Cycle 2 Cycle 3
provided by healthcare teams; (Guiynzy: My (B
’ n (%) n (%) n (%)
v : i
StrUCturaI adequacy BaS|C Municipalities 3965 (71.3) 5211 (93.6) 5324 (95.6)
Health Units level; FHS teams 17483 (514)  30523(77.6) 38865 (96.4)
T . Primary care support centers (NASF) 0(0) 1813 (46.5) 4110(93.2)
v CharaCterIStlcs Of prOVIded PMAQ-related investments (BRS, in millions) 770 4200 TBD
Care: health Care team |eve|, Abbreviati FHS, Family Health S PMAQ, N I Pre for | P Care A d Qual
. . reviations: FHS, Family Health Strategy; PMAQ, National Program for Improving Primary Care Access and Quality
v PUbIlCIY avallable datasets; “From the Department ofPrimary(‘;lrt'.t;milian Ministry of Health, e
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" Challenges in Data Compatibilization process

Identifying the same PHC teams in the three rounds
of PMAQ

12 Ciclo 22 Ciclo 32 Ciclo
(2011/2012) (2013/2014) (2016/2018)

000 000

000
Round 1: Round 2: & Round 3:
8.776 teams E | + | ] 8.776 teams ; 8.776 teams [ | + I ]
! I
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Which information remained in Round
2(2013/2014) and Round
3(2017/2018) compared to Round
1(2011/2012)?

Some variables and indicators were perfectly
compatible across the three rounds of the PMAQ

Some closed questions had different answer
options

Some variables had a different wording of the
guestion across the different rounds of the PMAQ

Some variables were not available at all in
either/both round 2 and 3 of the PMAQ

Reviewing the PHC quality framework,
components, indicators, and variables

Public Engagement
Workshop

CIDACS PHC Research

Group Workshop r‘ "
i, 7



Quality of Maternal and Child Care at PHC

Antenatal and Postpartum

Prenatal exams and syphilis treatment
offer

Risk classification for service offering
Strategies for postpartum care

Record for pregnant women follow-up

Scheduled offering of prenatal
consultation

Immunization
Monitoring, guidance, and active search

Vaccine availability

. ‘ Availability of services
:’ &3 h i\/ Cold chain supplies
Child care
. . o
Surveillance activities ayn ¥
Record for child follow-up I 7,‘: ] (€ "a g
) Lo

Community outreach

Offering of child care
Educational actions and promotion of
breastfeeding



[w]8]s]
' Descriptive analyses of the 14 indicators of the CLUSTERS OF SERVICES I 8.776 teams [ + ]

94'?% 01% gzgs*s% 9%
. &/ "
) @ 84 o i @ 83R5%
@72!6 75% @ 74926%
71
. 70%7%
43% 42%
3 3
| i
Prenatal Strategies for Record for Scheduled | Surveillance Record for Community Offeringof Educational || Monitoring, Vaccine  Availabilityof Cold chain
exams and chsfﬂutlon postpartum pregnant offering of activities  child follow-up outreach childcare  actions and [guidance, and availability services supplies
syphilis for service care women prenatal promotion of || active search
treatment offering follow-up  consultation breastfeeding
offer "’
L. .fr L]
L e i MM S B

MW Round1l ®Round2 ' Round3

— The lndlcators ‘prenatal exams and syphilis treatment offer’ (ANC- PPC), ‘record for pregnant women
. follow-up’ (ANC-PPC), ‘surveillance activities for children’ (CHC) and ‘community outreach for children’
(CHC) had the greatest improvements

OThe indicator ‘vaccine availability’ (IMM) saw no improvement over time




Measuring transition on MCH Quality: Latent Transition
Analysis (LTA)

Extension of LCA (Latent Class Analysis) for longitudinal data

General Characteristics:

Why use?
To understand dynamic processes and patterns of

change in characteristics or behaviors that are
not directly observable.

How are the changes captured?
Probabilities of transitions among behavior
patterns over time.

Assumptions:

Measure of the same behavior patterns over time
(in the same sampling units), and individuals can
move between these patterns (latent states).

Time |

Tze et al (2022).



Measuring transition on MCH Quality: Latent Transition
Analysis (LTA)

Identify and characterize ' Estimate prevalence of Capture dynamics among
' gualitv (latent) patterns quality patterns over time latent patterns over time
ltem-response Prevalence of latent Probability of transitioning from
probability (conditional status each class at one time point to all
probability) others at the next time point
T1 T2 T3
(2011/2012) (2013/2014) (2016/2018)

CHC

CHC
15 indicators)

CHC

E 15 indicators)
MM ANC-PPC MM
T L g G )
l (4 indicators) A nalcat . (4 indicatorn)

15 indicators)

MM

(4 indicaton)

Quality of
Cluster of
Services 14

Quality of
Cluster of
Services

Quality of
Cluster of
Services

indicators



' Identify and characterizing the quality of Maternal and Child Care (Latent
Pattern)

Conditional probabilities for the Cluster of Services indicators for the

Here we observe the
two patterns of latent
profiles corresponding
to the latent states.
In this case, the “Most
adequacy" state
exhibits higher
conditional probabilities
than the second(“Least
adequacy" state).
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") Quality of Primary Health Care: Latent Transition Analysis for Maternal and

Child Health Services

Time 1: Most Time 2: Most Time 3: Most
adeguacy 66.1% adeguacy 97.4% adeguacy
(29.50%) (38.9524) (87.06%%0)

Time 1: Least Time 2: Least Time 3: Least
adeguacy 72.3% adeguacy 19.2% adequacy
(70.509%) (61.05%%) (12.94%)

1)
2)

3)

Over the three PMAQ rounds, the percentage of teams classified within the 'Most Adequacy’ group increased from 29.3% to 89.5 %;
In the first round, only 29.3% of the teams were classified within the 'Most Adequacy’ group in the Clusters of Services component.
However, for these teams, the probability of remaining classified within the 'Most Adequacy’ group in cycle 2 was 66.0%, and the
probability of decreasing to the ‘Least Adequacy’ category was 34.0%. Nonetheless, for those classified within the 'Most Adequacy’
group in round 2, the probability of staying in the same category was 97.6%, and only 2.4% had a probability of transitioning to the
‘Least Adequacy’ state.

In the first cycle, 70.7% of the teams were classified within the Least Adequacy’ group. The probability of these teams improving and
passing to the 'Most Adequacy’ state in round 2 was 27.5%, with the majority (72.5%) of these teams staying in the same category in
round 2. However, in round 2, whilst 60.8% of the teams were still classified within the Least Adequacy group , the probability of
transitioning to the 'Most Adequacy' category was a promising 80.8%.




Main Findings

Over the three PMAQ rounds, Brazilian Primary Health Care teams experienced a
remarkable improvement in the quality of Maternal and Child Care component;

Over time, the teams initially classified within the ‘Least Adequacy’ group had a
substantially higher probability of transitioning to the "Most Adequacy” category,
especially between round 2 and round 3, indicating a significant improvement in this
component of Brazilian Primary Health Care between 2011 and 2018;

-Hypothesis to explain these results:

a) The evaluation process encouraged by PMAQ has been an inducer of improvements in
processes because they ‘spelled out’ what should be done;
b) At its core, the PMAQ is a pay-for-performance program, and these results indicate a
substantial improvement in the quality of teams that have participated in this program
since its inception.
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Recommendations

® Identify regions or populations where improvements have lagged and
implement targeted policies to reduce disparities in access and quality of
PHC services.

® Improve real-time monitoring and feedback loops, allowing teams to track
their progress more frequently and adjust interventions accordingly.

® Implement continuous professional development programs focusing on
quality improvement processes and best practices in delivering PHC services.

4 cidacs Y r00RUZ  Bania



. cidacs

£IAPS

OUR TEAM

Elii(t)oFi]irr?ilcr)? Valentina Martufi Maria del Pilar Eduarda Ferreira
; Cidacs i dos Anjos (Cidacs
(Cidacs) (Cidacs) Flores Quispe jos ( )

(Ci

Michelle Pereira
Vale dos Passos
(Cidacs)

Naia Ortelan
(Cidacs)

Acécia Mayra
Pereira de Lima
(Cidacs)

Josemir Ramos de
Almeida (Cidacs)

Gustavo Peixoto
de Oliveira
(Cidacs)

Laura de Almeida
Botega

Leandro Alves da Luz
(Secretaria Municipal
de Saude de Salvador)

Amana Santana

Mauricio Lima
Barreto (Cidacs)

Leila Denise Alves
Ferreira Amorim
(UFBA)

Isis Gomes

Rosana Aquino
(UFBA)

Maria Yury
Ichihara (Cidacs)

S

Anya Pimentel Gomes
Fernandes Vieira-
Meyer (Fiocruz Ceard)

Fernanda
Revorédo de
Sousa (Cidacs)

elzo.junior@fiocruz.br

acs Y F0CRUZ  Baia




%~ @ cidacs.bahia.fiocruz.br

@ cidacs.comunicacao@fiocruz.br

@ cidacs_focruz

ﬁ fiocruzbahia.cidacs
cidacs.fiocruz
@ cidacs-fiocruz

o cidacsfiocruz
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