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EEXXEECCUUTTIIVVEE  SSUUMMMMAARRYY  

  

This project report describes the development of a theoretical and analytical model, data sources 

used, and methods chosen to answer the question: what is the relative contribution of Primary 

Health Care (PHC) factors – both proximal and distal – and their corresponding pathways in 

reducing under-5 mortality in Brazil? 

In 2021, 5 million children died before turning 5 years old. Thus, this particular health outcome 

should be investigated globally, understanding the different causes of death and the mechanisms 

that influence these. Some causes are potentially preventable by actions carried out within PHC, 

while others depend on other levels of the health system or cannot be prevented by the action of 

health services. Although PHC has achieved high population coverage at the national level in Brazil, 

its implementation in the last decades has been unequal across different municipalities, with 

inequities in quality of services offered. These concerns motivated the development of the National 

Program for Improving Primary Care Access and Quality (PMAQ-AB), a federal public policy that 

started in 2011, that carried out national-level surveys to assess the quality of the structure of PHC 

facilities and work process of PHC teams. However, PHC is a complex intervention and a large-

scale public policy, strongly affected by the context of its implementation. Its effects can be highly 

heterogeneous, a phenomenon which needs to be correctly understood. 

Through a complex linkage process, the Centre for the Integration of Data and Knowledge for Health 

(CIDACS-IGM/Fiocruz-BA) has created two large population cohorts: the 100 Million Brazilians 

Cohort – which currently holds socioeconomic data on over 130 million individuals who registered 

in the Brazilian Single Registry for social benefits (Cadastro Único) between 2002 and 2018; and 

the CIDACS Birth Cohort – which currently holds data on over 30 million children born between 

2001 and 2018 to mothers included in the 100 Million Brazilians Cohort.  

The availability of such data, as well as the theoretical and methodological approaches developed 

by the CIDACS PHC research team created an opportunity to get a deeper understanding of Primary 

Health Care system factors and quantify their effect on under-five mortality, by linking individual-

level, longitudinal data with information on PHC facilities from the PMAQ-AB external evaluation 

dataset. 

This study is a retrospective cohort analysis of 143,070 Brazilian children born alive in 2010 to 

mothers beneficiaries of the Bolsa Família Programme (BFP) - a conditional cash-transfer initiative 

of the Federal Government. As mentioned above, the datasets utilized to develop this analysis 

originated from the Cadastro Único, a nation-wide registry of Brazilian citizens who applied to any 
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governmental social benefits program, be it a Federal, State, or Municipal initiative. Consequently, 

the individuals contemplated in this study represent the most vulnerable part of the Brazilian 

population, or, in other words, the most severely affected by adverse health outcomes such as child 

mortality. 

In order to identify the variables that would represent PHC quality, we used criteria and standards 

from the Brazilian legislation and recommendations based on scientific evidence. With this 

normative approach, selected questions from the first cycle of the external evaluation of the PMAQ 

were allocated to ten different PHC components, contemplating a total of 63 indicators. Both the 

indicators and the components were classified as inadequate or adequate. The PHC components 

were then categorized as inputs (or “building blocks”) and service delivery (or “clusters of 

services”).Said theoretical model guided the development of the final analytical model, which 

included the five building blocks (Referral and Regulation System for Access to Specialized 

Services, Planning and Organization of Services and Work Processes, Workforce Availability and 

Quality, General PHC Supplies Availability and Quality, and Facility Infrastructure Availability and 

Quality), three clusters of services (Child Care Availability and Quality,  Antenatal Care Availability 

and Quality, and Immunization Infrastructure), and two proximal determinants of child mortality 

(mother’s education and birthweight). 

Regarding the statistical methods applied, we used Bayesian Confirmatory Factor Analysis (BCFA) 

to characterize and measure the PHC components. To measure the association between the PHC 

Components and how these components and the proximal determinants affect Under-5 mortality, 

we carried out Multilevel Bayesian Path Analysis (MBPA). In this approach, we used the scores 

generated via Bayesian Confirmatory Factor Analysis, treated as observed variables. Additionally, 

stratified analyses were conducted to understand how our model works in different age groups 

(neonatal and 1-59 months mortality) and socioeconomic contexts (high and low deprivation).   

The MBPA provided as outputs coefficients that only allowed to identify the relative importance 

and magnitude of each variable contemplated by our model, but not easily interpretable effects on 

child mortality rates. Thus, the group took the analyses a little further by employing a conditional 

mortality prediction technique – via implementation of a Generalized Linear Model (GLM) -, which 

provided more relatable results. It is important to highlight that the results provided by the two 

different approaches (MBPA and conditional prediction via GLM) were mutually coherent. 

This study revealed some groundbreaking facts: 

i) The Planning and organization component was the most important Building Block in 

determining the quality of maternal and child health services provided at the PHC level – within 

the Brazilian context; 
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ii) The quality of child care was a crucial determinant of under-5 and 1-59 months mortality. 

However, it does not influence neonatal mortality; 

iii) The quality of Child Care was statistically associated with a reduction in under-5 and 1-59 

months mortality only in the group residing in areas of greater deprivation; 

iv) By improving the quality of child care services, better planning and organization of work 

processes was estimated to be able to reduce child mortality by 5%; 

v) When all of the Building Blocks improve in quality simultaneously, we can potentially observe 

a reduction in child mortality of 41% - via an improvement in the quality of childcare services. 

This study revealed how Child Care quality was associated with a decrease in the probability of 

under-5 mortality. Additionally, our results demonstrated how vital the Planning and Organization 

component is. This component represents the relevance of a comprehensive PHC model, sustained 

by planning activities, record-keeping practices, monitoring and evaluation activities, and 

empanelment and catchment population strategies. Additionally, the prediction strategies we 

developed showed how the combined effect of an overall improvement in all Building Blocks is 

relevant for better service provision, and, consequently, for decreasing the probability of childhood 

mortality.  

We expect that the PHC model and the PHC components measures (indicators and components) 

developed in this study can provide guidance for worldwide initiatives to evaluate the PHC system 

and contribute to its improvement. Considering this potential, we reinforce the importance of 

governments and other international organizations investing in robust data systems and providing 

enough resources to promote research in this area.  

Based on these findings, we highlight how essential a solid PHC model is to guarantee the delivery 

of high-quality health services, mitigating the effects of socioeconomic inequalities and improving 

health outcomes.  These results represent important guidelines for policy-makers interested in 

improving health outcomes through PHC-based interventions, in Brazil and globally. 
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II..  BBAACCKKGGRROOUUNNDD  

 

In 2021, 5 million children died before turning 5 years old (1). Thus, this particular health outcome 
should be investigated globally, understanding the different causes of death and the mechanisms 
that influence these. Some causes are potentially preventable by means of primary health care 
activities, while others depend on other levels of the health system or cannot be prevented within 
the scope of health services. An ecological study observed that under-5 mortality rates dropped 
between 2000 and 2013 in Brazil (2). Specifically, preventable death rates decreased faster 
compared to non-preventable ones (-5.1% per year and -2.5% per year, respectively), suggesting a 
positive response to improvements in access to health care, as well as in social determinants of 
health.  

In fact, a systematic review has highlighted how the expansion of the Family Health Strategy – the 
predominant model of PHC service provision in Brazil - contributed to reductions in morbidity and 
mortality from causes related to PHC, particularly for under-5 mortality (3). 

However, Primary Health Care (PHC) is a complex intervention and a large-scale public policy, 
strongly affected by the context of its implementation. Its effects can be highly heterogeneous, a 
phenomenon which needs to be correctly understood. Countries with stronger PHC systems 
guarantee their populations better access to and use of health services (4). This results in better 
health indicators - especially diseases and conditions related to maternal and child health (5,6). 

Although primary health care has achieved high population coverage at the national level in Brazil, 
its implementation in the last decades has been unequal in different municipalities, with inequities 
in quality of services offered. These concerns motivated the development of the National Program 
for Improving Primary Care Access and Quality (PMAQ), a federal public policy that started in 2011. 
Among its actions, PMAQ carried out national-level surveys (external evaluation) to assess the 
quality of the structure of PHC facilities and work process of PHC1. It's important to note that the 
data collection instrument used in the PMAQ survey was created through a collaboration between 
specialized technicians from the Brazilian Ministry of Health and researchers from federal 
universities and research institutes in Brazil. Furthermore, the instruments were agreed upon in 
meetings with federal, state, and municipal health managers, ensuring a comprehensive and 
effective approach (7). 

Evidence on the impact of the quality of PHC on under-5 mortality is lacking - particularly from 
LMICs including Brazil (8). Some studies describe aspects that influence the quality of Primary 
Health Care services (9), and which of these aspects influence maternal (10) and child health (11). 
The use of the PMAQ-AB external evaluation dataset, together with the individual-level data from 
CIDACS’ Cohorts and the national Mortality Information system (SIM), provided an opportunity to 
generate new evidence about the impact of PHC system on childhood mortality. 

 
1 To learn more about the PMAQ-AB, please see https://pubmed.ncbi.nlm.nih.gov/28252498/.  
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IIII..  RREESSEEAARRCCHH  QQUUEESSTTIIOONNSS  
 

MMaaiinn  rreesseeaarrcchh  qquueessttiioonn    

• What is the relative contribution of Primary Health Care (PHC) factors – both proximal and 
distal – and their corresponding pathways in reducing under-5 mortality in Brazil? 
 

SSppeecciiffiicc  rreesseeaarrcchh  qquueessttiioonnss  

• How can PHC quality be measured? 
• How does the impact of PHC system determinants on under-5 mortality change across 

different socio-economic strata? 
• How does the impact of different PHC system determinants change according to different 

causes of under-5 mortality? 

  

  

IIIIII..  DDAATTAABBAASSEESS  UUTTIILLIIZZEEDD  
 

In order to answer the research questions above, the PHC research team at CIDACS employed a 
dataset built by linking variables from five governmental databases, summarized in Box 1 below, 
and further detailed in Appendix 1. 

 

BBooxx  11..  SSoouurrcceess  ooff  ddaattaa  eemmppllooyyeedd  ttoo  aannsswweerr  oouurr  rreesseeaarrcchh  qquueessttiioonnss..  
  

• Cadastro Único (Unified Registry of Social Programs) – Demographic, economic, and social information on over 100 
million individuals in Brazil who applied to any of the 20 social benefits programs in the country and those who 
received any benefits. 
 

• SINASC (Live Births Information System) – Information on all live births in Brazil, describing the type of pregnancy 
and delivery. 
 

• SIM (Mortality Information System) – Records of all deaths in Brazil, including the cause of death. 
 

• PMAQ-AB (Primary Care Access and Quality dataset) external evaluation – Nation-wide data on PHC facilities and 
teams in Brazil (e.g., data on health centers structure and work processes of health teams). 

 
• PBF Conditionalities – Information on conditional cash transfers to families covered by the Bolsa Familia Program 

(PBF – Programa Bolsa Família) and the health, education, social assistance conditionalities that recipients must 
comply with (e.g., prenatal care for pregnant women, tracking of required immunizations, etc.).  
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IIVV..  SSTTUUDDYY  PPOOPPUULLAATTIIOONN  
 

This study is a retrospective cohort analysis of 143,070 Brazilian children born alive in 2010 to 
mothers beneficiaries of the Bolsa Família Programme (BFP) - a conditional cash-transfer initiative 
of the Federal Government. As mentioned above, the datasets utilized to develop this analysis 
originated from the Cadastro Único, a nation-wide registry of Brazilian citizens who applied to any 
governmental social benefits program, be it a Federal, State, or Municipal initiative. Consequently, 
the individuals contemplated in this study represent the most vulnerable part of the Brazilian 
population, or, in other words, the most severely affected by adverse health outcomes such as child 
mortality2. See Box 2 for the inclusion and exclusion criteria for defining our study population3.  

 

BBooxx  22..  IInncclluussiioonn  aanndd  eexxcclluussiioonn  ccrriitteerriiaa  ffoorr  oouurr  ssttuuddyy  ppooppuullaattiioonn..  
  

IInncclluussiioonn  ccrriitteerriiaa  

All Brazilian children: 

• Born alive in 2010 AND registered in the Live Birth Information System (Sistema de 
Informações sobre Nascidos Vivos – SINASC); 

• Whose mother was registered as a beneficiary of the Bolsa Família Program (BFP); 
• Whose mother complied (at least one time) with the health conditionalities in the 

semester before the child’s birth, the semester of the child’s birth, or up to two 
semesters after the child’s birth; 

• Whose mother complied with Bolsa Família health conditionalities at PHC facilities 
implementing the FHS model AND that participated in the external evaluation survey 
during the first cycle of the PMAQ (2011-2012). 

EExxcclluussiioonn  ccrriitteerriiaa  
ü Any individual having missing data in variables related to outcome, exposure, or 

covariates. 

 

To understand the characteristics of comprising the population of this study, we carried out a 
descriptive analysis of the overall group, as well as for two subgroups of children living in 
municipalities stratified according to the Brazilian Deprivation Index (Índice Brasileiro de Privação 
– IBP in Portuguese) (see Tables 1, 2, 3 and 4). The IBP is a measure, developed by CIDACS, that 
estimates the degree of socio-economic deprivation at the census-tract and municipality levels4. 
The two subgroups studied were categorized as Highest Deprivation Municipalities - representing 

 
2 To be noted: Despite being devised to tend to the whole population of Brazil, in practice SUS PHC services are accessed only by the 
least advantaged - albeit, largest - proportion of the population. In fact, approximately 23% of the population of Brazil, holding the 
most financial means, prefer to pay private health insurance (ANS, 2022) to access specialized health services, and virtually do not use 
PHC services at all - except for, perhaps, immunization services. Therefore, it is fair to assume that the population registered in the 
Bolsa Familia program - consisting of those registered in the CadÚnico and having a monthly per capita income of up to R$85 (R$170 
for families) - represents a significant proportion of the users of SUS PHC services, which are the services evaluated by the PMAQ-
AB.  
3  The reason for using beneficiaries of the BFP as a study population is that these represent the only population in Brazil for which 
there is data regarding which PHC facilities they are accessing. Being a conditional cash transfer program, the BFP requires its 
beneficiaries to access specific services in order to be eligible to receive the cash transfer, so we can safely assume that our population 
is effectively accessing PHC services, as well as linking their individual data to the structure and work process data collected by the 
PMAQ-AB survey. To learn more about the Bolsa Família Programme and Cadastro Único, please see 
http://dx.doi.org/10.2471/BLT.10.084202. 
4 To learn more about the IBP, please see https://eprints.gla.ac.uk/215898/.  
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the poorest localities (quintiles 4 and 5) - and Lowest Deprivation Municipalities - representing the 
most well-off localities (quintile 1, 2 and 3). The Highest Deprivation subgroup comprises 95,793 
children, living in 2,693 municipalities and being attended by 7,651 PHC teams; in the Lowest 
Deprivation subgroup there are 47,277 children, residing in 908 municipalities and receiving PHC 
services from 4,434 teams. 

When comparing the municipal characteristics of the total population with the two subgroups 
(Table 1), we immediately perceive that the majority of people from the most deprived area lives in 
the North-Eastern region (64.72%), in municipalities of up to 50.000 inhabitants (69.94%) and with 
the lowest (quartiles 1 and 2) Human Development Index values (70.12%). On the other hand, most 
participants from the least deprived municipalities are from the South-Eastern region (61.59%), live 
in cities with more than 500.000 inhabitants (40.08%) and with the highest quartile of Human 
Development Index values (91.24%). 

 

TTaabbllee  11..  DDiissttrriibbuuttiioonn  ooff  ssttuuddyy  ppooppuullaattiioonn  ((cchhiillddrreenn  bboorrnn  iinn  22001100))  
aaccccoorrddiinngg  ttoo  mmuunniicciippaalliittyy  cchhaarraacctteerriissttiiccss.. 

  

TToottaall    
NN==114433,,007700  

LLoowweesstt  
DDeepprriivvaattiioonn  
NN==  4477,,227777  

HHiigghheesstt  
DDeepprriivvaattiioonn  
NN==  9955,,779933  

RReeggiioonn  NN  %%  NN  %%  NN  %%  
North 12.454 8.70 1.065 2.25 11.389 11.89  
Northeast 66.220 46.29  4.218 8.92 62.002 64.72  
Center-west 7.288 5.09  2.526 5.34 4.762 4.97 
Southeast 41.105 28.73   29.116 61.59  11.989 12.52 
South 16.003 11.19 10.352 21.90 5.651 5.90 
PPooppuullaattiioonn  ssiizzee              
Up to 10000  17.291 12.09  1.282 2.71 16.009 16.71 
10001-50000  57.969 40.52 6.980 14.76 50.989 53.23 
50001-100000  19.332 13.51 5.871 12.42 13.461 14.05 
100001-500000  26.427 18.47 14.194 30.02 12.233 12.77 
More than 500000  22.051 15.41 18.950 40.08 3.101 3.24  
QQuuaarrttiillee  MMuunniicciippaall  HHuummaann  DDeevveellooppmmeenntt  IInnddeexx              
Q1 (Lowest) 31.335 21.90 0 0.00 31.335 32.71 
Q2 35.844 25.05 10 0.02 35.834 37.41 
Q3 24.682 17.25 4.133 8.74 20.549 21.45 
Q4 (Highest) 51.209 35.79 43.134 91.24 8.075 8.43 

Source: Original work by authors 

 
Table 2 presents the distribution of our study population according to birth circumstances and by 
deprivation level. The deprivation-based sub-group populations were quite similar across all 
characteristics. A little more than half of the children were male, almost all of the children (>90%) 
had an Apgar score at 5 minutes equal or above 7 and did not present any congenital anomaly.  
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Most children (90%) were born at term, and more than half were born by vaginal delivery. The mean 
birthweight was approximately 3,200 gr. 

 

TTaabbllee  22..  DDiissttrriibbuuttiioonn  ooff  ssttuuddyy  ppooppuullaattiioonn  ((cchhiillddrreenn  bboorrnn  iinn  22001100))  
aaccccoorrddiinngg  ttoo  bbiirrtthh  cciirrccuummssttaanncceess.. 

  

TToottaall    
NN==114433..007700  

LLoowweesstt  
DDeepprriivvaattiioonn  
NN==  4477..227777  

HHiigghheesstt  
DDeepprriivvaattiioonn  
NN==  9955..779933  

CChhiilldd  ggeennddeerr  NN  %% NN %% NN %% 
Female 70.014 48.94  23.337 49.37 46.677 48.73 
Male 73.035 51.06 23.933 50.63 49.102 51.27 
AAppggaarr  ssccoorree  aatt  55  mmiinn         
≥ 7 135.325 98.77 46.246 98.96 89.079 98.67  
< 7 1.686 1.23 486 1.04 1.200 1.33 
CCoonnggeenniittaall  aannoommaallyy         
No 137.750 99.24  45.195 99.05  92.555 99.34 
Yes 1.051 0.76 435 0.95 616 0.66 
PPrreetteerrmm  bbiirrtthh           
Term 134.572 94.06 43.656 92.34 90.916 94.91 
Preterm  8.498 5.94  3.621 7.66 4.877 5.09 
TTyyppee  ooff  ddeelliivveerryy       
Vaginal 84.589 59.18 25.435 53.85 59.154 61.82 
Cesarean section 58.339 40.82  21.801 46.15 36.538 38.18 
BBiirrtthhwweeiigghhtt  ((gg))       

mean (sd)  
3.237 
(549)  

3.180 
(556)  

3.266 
(543)  

Source: Original work by authors 

 

With regards to the mother’s characteristics (Table 3), more than half of pregnancies had been 
accompanied by 7 or more prenatal visits.  Across the three groups almost all the mothers (>90%) 
were between 19 and 39 years of age, and over two-thirds of them were single, divorced or widowed. 
Maternal education varied slightly among the three sets, being that in the overall group and Highest 
Deprivation group over half of the mothers had 7 years or less of formal education, whereas in the 
Lowest Deprivation group the greater proportion – still just over half – completed 8 years or more 
of education. More than 95% of women had a singleton pregnancy. 
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TTaabbllee  33..  DDiissttrriibbuuttiioonn  ooff  ssttuuddyy  ppooppuullaattiioonn  ((cchhiillddrreenn  bboorrnn  iinn  22001100))  
aaccccoorrddiinngg  ttoo  mmaatteerrnnaall  cchhaarraacctteerriissttiiccss. 

  
TToottaall    

NN==114433,,007700  

LLoowweesstt  
DDeepprriivvaattiioonn  
NN==  4477,,227777  

HHiigghheesstt  
DDeepprriivvaattiioonn  
NN==  9955,,779933  

NNuummbbeerr  ooff  pprreennaattaall  vviissiittss  NN  %%  NN  %%  NN  %%  

≤ 6  62.700 44.18 16.201 34.53 46.499 48.94  
≥ 7  79.226 55.82 30.722 65.47  48.504 51.06 
MMaatteerrnnaall  aaggee  ((yyeeaarrss))              

≤ 18 3.497 2.44 996 2.11  2.501 2.61  
19-39 134.547 94.04 44.541 94.21 90.006 93.96 
≥ 40 5.026 3.51  1.740 3.68 3.286 3.43 
MMaarriittaall  ssttaattuuss              

Marriage/civil partnership 44.582 31.57 13.699 29.34 30.883 32.68 
Single/divorced/widow 96.612 68.43 32.999 70.66 63.613 67.32 
MMaatteerrnnaall  eedduuccaattiioonn  ((yyeeaarrss))              

≤ 7 77.622 55.13 21.355 45.57 56.267 59.90  
≥ 8 63.182 44.87 25.512 54.43 37.670 40.10 
NNuummbbeerr  ooff  bbaabbiieess              

Singleton 139.709 97.72 46.012 97.38 93.697 97.88 
Twins or more 3.264 2.28  1.239 2.62 2.025 2.12 

Source: Original work by authors 

 

Lastly, Table 4 reveals that the participants from the most deprived municipalities lived in worst 
socioeconomic conditions. This group presented a higher proportion of children living in rural areas 
(24.11% vs 3.78% in the least deprived group), within houses built with less robust material (27.99% 
vs 13.61%), and without sewage disposal (73.0% vs 28.6%), water supply (36.02% vs 11.17%) and 
garbage collection (37.52% vs 5.29%). These findings reveal that the Brazilian Deprivation Index is, 
in fact, able to reflect accurately socioeconomic inequalities at the municipal level. 
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TTaabbllee  44..  DDiissttrriibbuuttiioonn  ooff  tthhee  ssttuuddyy  ppooppuullaattiioonn  ((cchhiillddrreenn  bboorrnn  iinn  22001100))  
aaccccoorrddiinngg  ttoo  iinnddiivviidduuaall  ssoocciioo--eeccoonnoommiicc  cchhaarraacctteerriissttiiccss.. 

  TToottaall 
LLoowweesstt  

DDeepprriivvaattiioonn 
HHiigghheesstt  

DDeepprriivvaattiioonn 
  NN==114433..007700  NN==  4477..227777  NN==  9955..779933  

HHoouusseehhoolldd  llooccaattiioonn  NN  %%  NN  %%  NN  %%  

Urban 95.821 82.07 34.164 96.22 61.657 75.89 
Rural 20.934 17.93 1.342 3.78 19.592 24.11 
HHoouusseehhoolldd  bbuuiillddiinngg  mmaatteerriiaall              

Brick/cement 87.606 76.41 30.294 86.39 57.312 72.01 
Other 27.053 23.59 4.772 13.61 22.281 27.99 
SSeewwaaggee  ddiissppoossaall              

Public municipal system 44.827 41.14 24.778 71.40 20.049 27.00 
Other 64.133 58.86 9.926 28.60 54.207 73.00 
WWaatteerr  ssuuppppllyy        
Public network 82.071 71.58  31.147 88.83 50.924 63.98 
Other 32.586 28.42 3.918 11.17 28.668 36.02 
GGaarrbbaaggee  ddiissppoossaall        
Municipal collection 82.938 72.33 33.212 94.71  49.726 62.48 
No collection (burned/buried) 31.721 27.67 1.854 5.29  29.867 37.52 

Source: Original work by authors 

  

  

VV..  CCHHAARRAACCTTEERRIIZZAATTIIOONN  OOFF  TTHHEE  OOUUTTCCOOMMEE  ––  CCAAUUSSEESS  OOFF  
MMOORRTTAALLIITTYY  BBYY  AAGGEE  GGRROOUUPP  
 

In order to better refine our understanding of mortality in children under 5-years-of-age, the 
composition of causes of death in eight subgroups5 was studied by selecting 6 predominant ICD-
10 chapters of causes of death (described below) among our population. The rest of the causes 
were classified as “Other causes”. We analyzed their frequencies across the age-groups, both for 
the full population, as well as for the two subpopulations of municipalities (Highest Deprivation and 
Lowest Deprivation).  

In the description of our results below, we highlighted the frequency of causes of death specifically 
in 3 of the 8 age groups analyzed: under-5, 1-59 months (post-neonatal plus 1-4 years), and 
neonatal (1-27 days). While in the results section we discuss in more detail the implications of the 

 
5 The eight subgroups are: under-5, 1-59 months, 1-4 years, under-1, post-neonatal, neonatal, late neonatal, early neonatal. 
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frequencies of the above-mentioned causes of death across these three age groups, let us clarify 
here the justification for choosing these three specific outcomes for our analysis.  

First, let us make some considerations regarding the nature of the causes of death analyzed. When 
we looked at the 6 predominant causes of deaths in our population of under-5 children (Chapters: I 
- Certain infectious and parasitic diseases; IV - Endocrine, nutritional and metabolic diseases; X - 
Diseases of the respiratory system; XX - External causes of morbidity and mortality; XVI - Certain 
conditions originating in the perinatal period; XVII - Congenital malformations, deformations and 
chromosomal abnormalities), we identified the first four Chapters (I, IV, X and XX as PHC-sensitive 
causes), and Chapters XVI and XVII as not-so-sensitive-to-PHC causes. This is because care for 
the last two are not competency of the PHC level, but rather of the secondary level of care (more 
specialized). In fact, in Brazil almost 100% of births occur in hospitals, and PHC facilities are not 
responsible for managing these events – which means that Chapter XVI causes of death, 
originating in the perinatal period, would not be considered particularly PHC-sensitive. As for 
Chapter XVII, related to congenital causes, while PHC services may identify and refer such cases 
during antenatal care visits, the survival of the child after birth would fall mostly under the 
responsibility of the secondary-level specialized services that receive said referral, making this 
class of causes of death also not so sensitive to PHC quality (12). 

As for the PHC-sensitive group of causes, Chapters I, IV, X and XX are all affected by, if not object 
of, PHC actions. Community outreach to identify cases and refer for timely treatment is the work of 
PHC’s core workers - community health workers; and welcoming of spontaneous demand also aids 
in the identification of cases appearing in the community. PHC can treat and resolve a great 
majority of the diseases and conditions identified within these Chapters of the ICD-10, only needing 
to refer a small proportion of more severe cases to secondary services. Moreover, some of these 
causes of death may be prevented by means of health education and promotion activities - such as 
the prevention of accidents, or promotion of hygiene measures - traditionally carried out at the PHC 
level (12). 

Hence, it is worth highlighting the distribution of the causes of deaths within the age-sub-groups, 
in our population (Figure 1). As we observe the prevalence of the four PHC-sensitive Chapters (the 
first four colors in each bar - medium blue, orange, grey and yellow), it is striking the sheer 
difference between the proportion occupied in the neonatal group (less than 5%) and the under-5 
group (approximately 30%). In fact, the PHC-sensitive conditions are most present in the 1-4 years 
group, representing over 55% of deaths. However, in our context, this age group is significantly 
smaller than the overall under-5 group, since the latter is predominantly composed of children who 
died before completing 1-year-of-age (approximately 90%). Therefore, in an attempt to maintain a 
larger population of children in our study, while concentrating on an age-group most affected by 
PHC-sensitive causes of death (almost 50%), we isolated a 1-59-months age-group, where we 
managed to include 47,56% of under-1 deaths, while excluding neonatal deaths, which are 
predominantly not-so-sensitive-to-PHC (approximately 95% classified in Chapters XVI and XVII).  
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FFiigguurree  11..  DDeeccoommppoossiittiioonn  ooff  ccaauusseess  ooff  mmoorrttaalliittyy  bbyy  aaggee--ggrroouupp  ooff  cchhiillddrreenn  bboorrnn  iinn  22001100..  BBrraazziill..  
 

 

Source: Original work by authors 

 

As for comparing the distribution of causes of death in the three different age-groups in the full 
sample and in the two IBP-stratified sub-samples (Figures 2 and 3), it is virtually the same. If 
anything may be highlighted is that the proportions of PHC-sensitive causes of death in the under-
5 and 1-59-months groups are very slightly higher in the Highest Deprivation group (30,27% and 
47,15%, respectively, in the poorest municipalities, compared to 24,08% and 44,53% in the richest 
municipalities, and 28% and 46,32% in the full sample), while slightly more PHC-sensitive causes 
of deaths can be observed in the Lowest Deprivation group for the neonates (2,4% in the richest 
municipalities, as opposed to 1,52% in the poorest municipalities, and 1,9% in the full sample). 

Detailed descriptions of the causes of death within each age-group and according to deprivation 
level are available in Appendix 2. 

 

FFiigguurree  22..  PPrrooppoorrttiioonnss  ooff  ccaauusseess  ooff  mmoorrttaalliittyy  bbyy  aaggee--ggrroouupp  ooff  cchhiillddrreenn  
bboorrnn  iinn  22001100  --  LLoowweesstt  ddeepprriivvaattiioonn  ggrroouupp  ((rriicchheesstt  mmuunniicciippaalliittiieess))..  

  

Source: Original work by authors 
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Figure 2. Proportions of causes of mortality by age-group of children born in 2010  
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FFiigguurree  33..  PPrrooppoorrttiioonnss  ooff  ccaauusseess  ooff  mmoorrttaalliittyy  bbyy  aaggee--ggrroouupp  ooff  cchhiillddrreenn  
bboorrnn  iinn  22001100  --  HHiigghheesstt  ddeepprriivvaattiioonn  ggrroouupp  ((ppoooorreesstt  mmuunniicciippaalliittiieess)).. 

 

 

 

 

 

 

 

 

Source: Original work by authors 

 

 

  

VVII..  CCOONNSSTTRRUUCCTTIIOONN  OOFF  TTHHEE  PPRRIIMMAARRYY  HHEEAALLTTHH  CCAARREE  
TTHHEEOORREETTIICCAALL  MMOODDEELL  
 

This section aims to describe the process of defining the PHC components that affect Child Health 
outcomes and their measurement. This will include a description of the steps taken to identify the 
relevant PHC components in the Brazilian context, possible approaches to measure these, as well 
as the results from two different measurement strategies employed. 

 

aa.. DDeeffiinniinngg  tthhee  PPHHCC  ccoommppoonneennttss  

In order to identify the variables that would represent PHC quality, we used criteria and standards 
from the Brazilian legislation and recommendations based on scientific evidence. With this 
normative approach, selected questions from the first cycle of the external evaluation of the PMAQ-
AB were allocated to ten different PHC components, contemplating a total of 63 indicators (Box 
3)6. Both the indicators and the components were classified as inadequate or adequate, according 
to the recommendations from relevant Brazilian legislation and scientific publications. The PHC 
components were then categorized as inputs (or “building blocks”) and service delivery (or “clusters 
of services”). 

 
6 Please find in Appendix 3 detailing the questions utilized to construct each indicator. 
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BBooxx  33..  PPHHCC  CCoommppoonneennttss  aanndd  IInnddiiccaattoorrss..  

CCOOMMPPOONNEENNTTSS IINNDDIICCAATTOORRSS 

BBuuiillddiinngg  BBlloocckkss 

Facility Infrastructure 
availability and quality 

Supplies for medicines; availability of care; basic 
infrastructure for care provision; nebulization and procedure 
room; non-clinical infrastructure; digital technologies; 
electronic medical records; data forms. 

General Supplies availability 
and quality 

Health instruments-women; health instruments-children; 
medical supplies; protection and biosafety. 

Referral and Regulation 
System for access to 
specialized services 

Referral to specialized consultation; forms for referral; 
regulation centre-specialized visit/diagnostic tests; regulation 
centre-Hospital bed. 

Planning and Organization of 
services and work processes 

Planning; monitoring and evaluation; support and supervision; 
empanelment and catchment area; priority setting; record 
keeping practices. 

Workforce availability and 
quality 

Basic PHC team; specialized team (gynecologist/obstetrician 
and pediatrician); continuing education; second opinion 
support. 

CClluusstteerrss  ooff  SSeerrvviicceess 

Antenatal Care availability and 
quality 

ANC-Diagnostic tests; ANC-high risk; medicines; rapid 
diagnostic tests; welcoming spontaneous demand; protocols 
and patient flows; record keeping practices; community 
outreach; program offer; therapeutic guidelines. 

Childcare availability and 
quality 

Perinatal care (visits/consultation); medicines; record keeping 
practices; surveillance - traditional activities; surveillance - 
external causes; community outreach; care provision; program 
offer; breastfeeding. 

Immunization availability and 
quality 

ANC Monitoring-orientation; child monitoring; available 
service; vaccines-ANC; influenza; vaccines-child care; cold 
chain supplies. 

Family Planning availability 
and quality 

Provision of care; family planning activities; condoms; 
continuous use contraceptives; emergency contraceptives. 

General PHC Services 
availability and quality* 

Medical consultation; nurse consultation; dental consultation; 
drug dispensing by the pharmacy; PHC user reception; wound 
dressing. 
 
*This component has a single observed indicator, composed 
of six questions regarding general services available, as 
described above. 

 

A review of relevant literature and a consultation with PHC experts supported the development of 
a theoretical model to represent the pathways connecting the ten PHC components, as well as 
distal municipal characteristics (Socio-economic context - SEC and Health Context - HCN) and 
proximal characteristics (Individual Socio-economic characteristics – ISE and Individual biological 
characteristics – BCH), to Child Mortality. Said theoretical model, presented in Figure 4, guided the 
development of the analytical model. 
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FFiigguurree  44..  PPHHCC  MMeecchhaanniissmmss  aaffffeeccttiinngg  UUnnddeerr--55  MMoorrttaalliittyy..  

 

 

 

 

 

 

 

 

 

 

Source: Original work by authors 

 

bb.. DDeessccrriippttiioonn  ooff  tthhee  PPHHCC  MMeecchhaanniissmmss  DDiiaaggrraamm7   

As can be observed, the diagram develops from left to right, with, at one extreme, the more distal 
components that indirectly affect Under-5 mortality (the Municipal socioeconomic characteristics 
that influence the risk of Under-5 mortality - SEC - and Municipal health context and system 
characteristics that influence risk of Under-5 mortality - HCN) and, at the other extreme, the health 
outcome (Under-5 mortality).  

In between, lay a number of other factors that are interconnected and compose the pathway to 
Under-5 mortality. Among these we can observe some, on the left side of the center, that are still 
not directly connected to the outcome (except for the Referral and Regulation System for Access 
to Specialized Services - REF); however, these represent the foundation, or Building Blocks, on 
which the other set of factors, or Clusters of Services, lay. The above-mentioned Building Blocks 
are Referral and Regulation System for Access to Specialized Services (REF), Planning and 
Organization of Services and Work Processes (PLA), Workforce Availability and Quality (WOR), 
General PHC Supplies Availability and Quality (GSU), and Facility Infrastructure Availability and 
Quality (FAI).  

On the right-hand side, there are the factors that directly affect under-5 mortality, which we are here 
calling “Clusters of Services” and represent the specific types of care that directly influence Under-
5 mortality: General PHC Services Availability (GSE), Child Care Availability and Quality (CHC), 
Antenatal Care Availability and Quality (ANC), Immunization Availability and Quality (IMM), and 

 
7 Please see the pre-print of our Realist synthesis of the mechanisms through which PHC affects under-5 mortality at: 
https://www.researchsquare.com/article/rs-2944197/v1. 
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Family Planning Availability and Quality (FPL). The last three also affect Individual biological 
characteristics that influence the risk of Under-5 mortality (BCH), which, in turn, affects Under-5 
mortality directly, together with Individual socio-economic characteristics (ISE). 

 

cc.. DDeettaaiilliinngg  ooff  ccoommppoonneennttss  aanndd  ccoonnnneeccttiioonnss  iinn  tthhee  PPHHCC  MMeecchhaanniissmmss  DDiiaaggrraamm  

 

I. SEC: Municipal socioeconomic characteristics that influence the risk of Under-5 mortality. 
 

II. This component represents the socioeconomic status of the municipality). The SEC has an 
influence on the municipality’s health context (HCN), Workforce Availability and Quality, as 
well as the individual characteristics of the child and mother (BCH).  
 

III. HCN: Municipal health context and system characteristic that influence risk of Under-5 
mortality 
 

IV. The Municipal Health Context and System represents the financial resources dedicated to 
PHC in the municipality (PHC revenue), as a proxy of system determinants of PHC. This 
component is affected by the socio-economic context (SEC), and in turn affects: the 
municipality’s Referral and Regulation system for access to specialized services (REF), the 
PHC Workforce Availability and Quality (WOR), the Planning and Organization of Services 
and Work Processes (PLA), and General Supplies Availability (GSU).  
 

V. REF: Referral and Regulation System for Access to Specialized Services 
 

VI. This component represents the inputs and processes necessary for there to be a Referral 
and Regulation System to guide users’ access to specialized services. It is directly 
influenced by the Health Context and System, and it in turn affects Child Care Availability 
and Quality, Antenatal Care Availability and Quality, as well as, directly, Under-5 mortality. 
 

VII. PLA: Planning and Organization of Services and Work Processes 
 

VIII. This component stands for the actions necessary to plan and organize the team and other 
assets in order to provide the services that will influence Under-5 mortality. It is directly 
affected by the Municipal Health Context and System and Workforce Availability and Quality, 
and in turn has an impact on General Supplies Availability, Facility Infrastructure Availability 
and Quality, and the five clusters of services: Child Care Availability and Quality, Antenatal 
Care Availability and Quality, Immunization Availability and Quality, Family Planning 
Availability and Quality, and General PHC Services Availability. 

IX. WOR: Workforce Availability and Quality 
 

X. This component includes the availability of a full Basic PHC team, the availability of 
professionals specialized in maternal and child health (gynecologist/obstetrician and 
pediatrician), and further support available to the team (Continuing education and Second 
opinion support). It is affected by the Municipal Health Context and System, and in turn 
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influences Planning and Organization of Services and Work Processes and the five clusters 
of services: Child Care Availability and Quality, Antenatal Care Availability and Quality, 
Immunization Availability and Quality, Family Planning Availability and Quality, and General 
PHC Services Availability. 
 

XI. FAI: Facility Infrastructure Availability and Quality 
 

XII. The infrastructure available to the PHC team, and its quality, includes indicators related to 
the spaces available to carry out their activities – both clinical and non-clinical, supplies, 
and inputs for record keeping. It depends on the Municipal Health Context and System and 
Planning and Organization of Services and Work Processes, and in turn has an impact on 
the five clusters of services: Child Care Availability and Quality, Antenatal Care Availability 
and Quality, Immunization Availability and Quality, Family Planning Availability and Quality, 
and General PHC Services Availability. 
 

XIII. GSU: General Supplies Availability and Quality 
 

XIV. This component covers health instruments specific to the care of women and children 
needs, as well as generic medical supplies and protection and biosecurity materials. It is 
influenced by the Municipal Health Context and System, Planning and Organization of 
Services and Work Processes, and in turn has an effect on four of the clusters of services: 
Child Care Availability and Quality and Antenatal Care Availability and Quality, Immunization 
Availability and Quality, and General PHC Services Availability.  
 

XV. Clusters of Services: 
 

XVI. CHC: Child Care Availability and Quality 
 

XVII. ANC: Antenatal Care Availability and Quality 
 

XVIII. IMM: Immunization Availability and Quality  
 

XIX. FPL: Family Planning Availability and Quality 
 

XX. GSE: General PHC Services Availability 
 
 

The availability and quality of Child Care and Antenatal Care are composed of indicators that 
represent the provision of services for these special interest groups, and they are affected by the 
Referral and Regulation System for Access to Specialized Services, Planning and Organization of 
Services and Work Processes, General Supplies Availability, Facility Infrastructure Availability and 
Quality and Workforce Availability and Quality. These components in turn directly affect Under-5 
mortality. Immunization Availability and Quality is affected by the same components as the 
previous two clusters of services, except for the Referral and Regulation System for Access to 
Specialized Services, and it also directly affects Under-5 mortality. Family Planning Availability and 
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Quality is affected by the same components as Immunization Availability and Quality, but only 
influences Under-5 mortality via the Birth characteristics component. Finally, General PHC Services 
Availability represents the availability of routine PHC services. It is affected by the Municipal Health 
Context and System, Planning and Organization of Services and Work Processes, General Supplies 
Availability and Quality, Workforce Availability and Quality, and Facility Infrastructure Availability 
and Quality. The availability of General PHC Services is among the components that affect Under-
5 mortality directly. 

 

I. BCH: Individual biological characteristics of the mother and child that influence the risk of Under-
5 mortality 

This component represents biological characteristics of the child (for which we selected birth 
weight as a general proxy) that may be influenced by Municipal socioeconomic characteristics, 
Individual socioeconomic characteristics, Family Planning and Immunization. It also directly 
affects Under-5 mortality. 

 

II. ISE: Individual socio-economic characteristics 

This component characterizes the mother’s socio-economic status (for which we selected years in 
formal education as a general proxy).  This is affected by the Municipal socioeconomic 
characteristics and influences Under-5 mortality both directly and via birth characteristics. 

 

dd.. MMooddeell  aaddjjuussttmmeennttss::  hhooww  aanndd  wwhhyy  tthhee  tthheeoorreettiiccaall  mmooddeell  wwaass  aaddjjuusstteedd  iinnttoo  tthhee  aannaallyyttiiccaall  
mmooddeell  

Despite being, in our view, a successful attempt at comprehensively capturing the PHC components 
that influence child mortality, our Original Theoretical Model had to undergo some adjustments in 
order to account for methodological limitations of existing statistical approaches.  

There were several challenges to overcome from the beginning: firstly, the structure of the data 
available in our context was not favorable to the implementation of complex statistical approaches, 
for example, the structure of the estimated covariance matrix was not subject to inversion, as well 
as the non-identifiable model initially adjusted. Second, despite having a very large population, our 
outcome of interest (under-5 mortality) is, fortunately, a rare event. A third point is that the way in 
which the model was developed envisages PHC as a network of (numerous) different, 
interconnected and interdependent exposures, and not as a single exposure, and this is a type of 
model that does not align with most existing analytical approaches. Fourth, we had three levels of 
variables (municipal, PHC system and individual level). Fifth, some variables were continuous 
(individual level) while others were categorical (municipal and PHC system level). Sixth, we had 
observed variables and latent variables. Conscious of these initial limitations, we started testing 
our data with a variety of approaches.  

24



INVESTMENT NAME: BRAZIL PHC RESEARCH
INVESTMENT RECORD ID: INV-006196

SALVADOR, BAHIA
March 2024

Final Report |  Impact of PHC system factors on under-5 mortality

The initial choice was Structural Equation Modelling (SEM). We tried to run it in MPlus 8.6 and R 
4.1.2 statistical software, but the model did not converge. Considering the afore-listed limitations, 
we tried to run the same analysis but with a Bayesian approach (BSEM). This also did not converge. 
Finally, we landed on Multilevel Bayesian Path Analysis (MBPA), through which we obtained 
convergence of our model. 

Despite having achieved the long-sought convergence, the MBPA of our dataset was still presenting 
some inconsistencies. Therefore, we decided to re-assess our model, and try to elaborate some 
adjustments taking into account the following criteria: a) our knowledge of PHC mechanisms and 
relationships between our components from existing literature, b) the exclusion of inconsistent 
paths, or “zero effects”, and c) a decision to focus on the most relevant exposures, to abide to the 
fundamental statistical principle of parsimony. The final analytical model is presented in Figure 5. 
This was the result of a number of different attempts to capture with the greatest details possible, 
whilst maintain model convergence. Finally, the difference between the two models only amounted 
to the exclusion of two Clusters of Services (General PHC Services and Family Planning) that were 
presenting “zero effects” and increased significantly the number of paths that the MBPA was trying 
to estimate, and the inclusion of Antenatal Care Utilization8 as a mediator of the path between 
Antenatal Care Availability and Quality and both birthweight and the final mortality outcome. The 
latter adjustment changed the direction of the association observed, which now was coherent with 
the pre-existing scientific knowledge. 

  

 
8 To be noted: the Antenatal Care component was the only one to receive a utilization mediator, as it is the only data that was available 
(in the SINASC database) to complemente our model. Unfortunately, data for Child Care and Immunization services utilization is not 
available at the individual level. Luckily, the only component that was presenting a distorted, incoherent behaviour was Antenatal Care 
availability and quality. 
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FFiigguurree  55..  FFiinnaall  AAnnaallyyttiiccaall  MMooddeell..  

 
Source: Original work by authors 

  

  

VVIIII..  MMEEAASSUURRIINNGG  PPHHCC  CCOOMMPPOONNEENNTTSS::  BBAAYYEESSIIAANN  
CCOONNFFIIRRMMAATTOORRYY  FFAACCTTOORR  AANNAALLYYSSIISS  ((BBCCFFAA))  
 

The PHC components were defined using questions from the external evaluation survey of the 
PMAQ-AB’s first cycle (2011-2012). All of the indicators included in these components are binary 
variables (each item classified as inadequate or adequate). Initially, univariate statistical analyses 
were carried out for each indicator. 

To characterize and summarize the PHC components, as described in Figure 5, we used Bayesian 
Confirmatory Factor Analysis. The BCFA approach resembles the Bayesian SEM model considering 
only the measurement part of the model. Bayesian SEMs have been increasingly used, especially 
in cases where convergence is not achieved via the frequentist approach. One of its main 
advantages is the flexibility to deal with extremely complex models, in addition to providing more 
reliable results, especially for small samples due to its freedom from the asymptotic theory (13–
15). Despite this, a barrier for novice users of Bayesian methods is the need to specify prior 
distributions for all parameters of the model, which helps for making inferences, providing more 
accurate results (15). 

The use of BCFA was recommended for the implementation of MBPA (Multilevel Bayesian Path 
Analysis). The Bayesian scores were used to verify whether the proposed measurement model 
(connection of the PHC components with their respective indicators) was in line with the observed 
data. 
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The Bayesian approach commonly estimates the model parameters via Markov Chain Monte Carlo 
(MCMC), an iterative and computationally intensive process based on the specified prior 
distributions. Using such approach, posterior values for the parameters are obtained, which, in turn, 
are used to define the posterior distributions. The point estimates provided by most software are 
defined by the median of the posterior distributions. The credibility intervals are then obtained from 
the percentiles of the posterior distributions to assess the degree of uncertainty around the 
estimated parameter (16,17). 

For diagnostics in the Bayesian framework, several plots are used to visualize the prior, likelihood, 
and posterior distributions for the model parameters. A trace plot verifying multiple chains can also 
indicate a misbehaving prior, which can result in plots that exhibit spikes or when the chains do not 
overlap, indicating that they are sampling from different parts of the posterior distribution and are 
not converging toward the same location.  When one of the trace plots, prior-likelihood-posterior 
distribution plots, posterior standard deviation (SDs) or 95% highest posterior density (HPDs) show 
signs of a misbehaving prior, results should not be trusted, and researchers should proceed with 
caution, especially when the sample size is small. The smaller the Potential Scale Reduction (PSR) 
value, the greater the indicative of convergence of the estimation process. 

  

  

VVIIIIII..  DDEESSCCRRIIPPTTIIVVEE  AANNAALLYYSSIISS  OOFF  PPHHCC  CCOOMMPPOONNEENNTTSS  AANNDD  
IINNDDIICCAATTOORRSS  
 

Below are described and interpreted the frequencies of adequacy, in terms of the percentage of 
PHC teams categorized as adequate for each indicator, by PHC component.  Although our final 
model contains eight components, this section presents the ten indicators initially developed. 

 

ee.. AAnntteennaattaall  CCaarree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  

Table 5 shows the percentage of PHC facilities that were evaluated as “adequate” for a given 
indicator. Community outreach, referring to the visits that the Community Health Worker (CHW) 
makes to pregnant women in the territory, was the indicator with the highest percentage of 
adequacy. Within the Family Health Strategy, the CHW is a crucial member of the basic PHC team, 
and one of their main functions is carrying out home visits and community outreach for vulnerable 
PHC users, or those with greater health needs (18). Therefore, these results reflect with what we 
know about the actual state of things.  

At the other extreme, we observe that the availability of medicines and rapid diagnostic tests, both 
specific to antenatal care, was found to be adequate in less than 25% of surveyed PHC facilities. 
Lack of such supplies is one of the well-known problems of the public PHC system, especially 
before the PMAQ-AB was implemented. 
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TTaabbllee  55..  PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  AAnntteennaattaall  CCaarree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss. 

 

 

 

 

 

 

 

 

  

  

  

Source: Original work by authors 

  

ff.. CChhiilldd  CCaarree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  

Table 6 shows the adequacy for the Child Care availability and quality component, composed of 
nine indicators. Breastfeeding was the indicator with the highest percentage of adequacy (87.4%). 
At the other extreme, we observe that the perinatal care and surveillance of external causes 
(records of children in the territory with regards to accidents and domestic violence) were found to 
be adequate in less than 31% of surveyed PHC facilities. The indicator about perinatal care aims to 
capture the ability of the health team, especially the community health worker and the 
physician/nurse, to carry out home visits or schedule a consultation to enroll women in the service 
within 10 days after delivery. 

AAnntteennaattaall  CCaarree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss %% 

Community outreach 93.6 

Program offer 84.3 

Therapeutic guidelines 74.9 

ANC - Diagnostic tests 65.8 

ANC - high risk 44.6 

Record keeping practices 37.9 

Protocols and patient flows 37.8 

Welcoming spontaneous demand 29.3 

Medicines 24.8 

Rapid diagnostic tests 22.5 
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TTaabbllee  66.. PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  CChhiilldd  CCaarree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss..  

 

 

 

 

 

 

 

 

 

Source: Original work by authors 

 

gg.. IImmmmuunniizzaattiioonn  iinnffrraassttrruuccttuurree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  

Table 7 shows the adequacy of the Immunization infrastructure availability and quality component, 
composed of seven indicators. Three indicators presented better performance: 

 (i) ANC monitoring-orientation (92.1%) - in the monitoring of pregnant women, there is a record of 
up-to-date immunization of the pregnant woman, the team provides guidance to pregnant women 
regarding tetanus vaccination;  

(ii) Child monitoring (88.1%) - the PHC team keeps records of children in the territory for follow up 
with regards to up-to-date immunization, and the team carry out community outreach to identify 
children who are behind on their immunization calendar and  

(iii) Available service (87.1%) – services available to PHC users during working hours: 
immunization.  

At the other extreme, we observe that the vaccines of childcare, such as the Baccile Calmette Guerin 
(BCG-ID); Meningococcal C; Polio; Pneumococcal 10; Measles, Mumps and Rubella (MMR); Difteria, 
Tetanus and Pertusis (DTP); Tetravalent; and Oral Human rotavirus vaccine) and influenza 
(Seasonal influenza), were found to be adequate in less than 50% of surveyed PHC facilities. 

CChhiilldd  CCaarree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss  %%  

Breastfeeding 87.4 

Program offer 78.3 

Record keeping practices 76.8 

Community outreach 68.4 

Medicines 65.2 

Care provision 60.0 

Surveillance - traditional activities 56.9 

Perinatal care (visits/consultation) 30.2 

Surveillance - external causes 28.3 
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TTaabbllee  77.. PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  iimmmmuunniizzaattiioonn  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss.. 

 

 

 

 

 

 

 

 

Source: Original work by authors 

 

hh.. FFaammiillyy  PPllaannnniinngg  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy    

Table 8 shows the percentage of PHC facilities that were evaluated as “adequate” for the Family 
Planning availability and quality component, composed of five indicators. The Condoms supply was 
the indicator with the highest percentage of adequacy (91.1%). At the other extreme, we observe 
that the availability of emergency contraception was found to be adequate in less than 40% of 
surveyed PHC facilities. 

 

TTaabbllee  88..  PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  FFaammiillyy  PPllaannnniinngg  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss..  

FFaammiillyy  PPllaannnniinngg  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss    %%  

Condoms 91.1 

Family Planning activities 77.2 

Continuous use contraceptives 76.6 

Provision of care 74.0 

Emergency contraceptive 39.2 

Source: Original work by authors 

 

ii.. GGeenneerraall  PPHHCC  SSeerrvviicceess  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  

Table 9 shows the percentage of PHC facilities that were evaluated as “adequate” for the General 
PHC Services availability and quality component, composed of six indicators. The nurse 
consultation was the indicator with the highest percentage of adequacy (97.3%). At the other 
extreme, we observe that the availability of dental consultation was found to be adequate in less 
than 67% of surveyed PHC facilities. 

IImmmmuunniizzaattiioonn  iinnffrraassttrruuccttuurree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss  %%  

ANC Monitoring-orientation 92.1 

Child monitoring 88.1 

Available service 87.1 

Vaccines-ANC 79.7 

Cold chain supplies 77.8 

Vaccines-child care 46.1 

Influenza 45.6 
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TTaabbllee  99..  PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  GGeenneerraall  PPHHCC  SSeerrvviicceess  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  
iinnddiiccaattoorrss.. 

GGeenneerraall  PPHHCC  SSeerrvviicceess  aavvaaiillaabbiilliittyy  
aanndd  qquuaalliittyy  iinnddiiccaattoorrss  iinnddiiccaattoorrss  %%  

Nurse consultation 97.3 

PHC user reception 96.5 

Wound dressing 95.5 

Medical consultation 92.8 

Drug dispensing by the pharmacy 69.5 

Dental consultation 66.4 

Source: Original work by authors 

 

jj.. FFaacciilliittyy  IInnffrraassttrruuccttuurree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  

Table 10 shows the percentage of PHC facilities that were evaluated as “adequate” for a given 
indicator, considering the Facility Infrastructure availability and quality component. Availability of 
care, referring to the periods which PHC facilities operates (two or more shifts per day, at evenings, 
at weekends, at lunchtime), was the indicator with the highest percentage of adequacy. At the other 
extreme, we observe that the availability of Non-clinical infrastructure, Digital technologies, 
Electronic medical records and Supplies for medicines was found to be adequate in less than 20% 
of surveyed PHC facilities. As mentioned in the previous indicator, these findings are not surprising. 
In 2011, the availability of digital technologies at PHC facilities was scarce, as was the presence of 
air-conditioning and fridge in pharmacy (supplies for medicines). 
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TTaabbllee  1100.. PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  FFaacciilliittyy  
IInnffrraassttrruuccttuurree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss.. 

FFaacciilliittyy  IInnffrraassttrruuccttuurree  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorr  %%  

Availability of care 55.8 

Data Forms 38.6 

Basic infrastructure for care provision 29.5 

Nebulization and procedure room 21.6 

Non-clinical infrastructure 19.8 

Digital technologies 15.3 

Electronic medical records 13.9 

Supplies for medicines 12.1 

Source: Original work by authors 

 

kk.. GGeenneerraall  SSuupppplliieess  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  

Table 11 shows the percentage of PHC facilities that were evaluated as “adequate” for the General 
Supplies availability and quality component, composed of four indicators. Health instruments for 
Women, that include a series of items like lamp for gynecological examination, pinar sonar or 
stethoscope, glucometer, adult pressure device, 150 kg anthropometric scale, adult stethoscope 
and gynecological examination table with legrest, was the indicator with the highest percentage of 
adequacy (78.6%).  

However, we observe that the availability of Health instruments focusing on child care, like clinical 
thermometer, anthropometer, pediatric or neonatal pressure monitor, nebulizer, pediatric scale, 
pediatric or neonatal stethoscope, otoscope and clinical examination table was found to be 
adequate in less than 20% of surveyed PHC facilities. In both cases, as we are considering a pattern 
of quality described in the Brazilian legislation, we consider that the presence of all before 
mentioned items is necessary to an adequate availability of general supplies. 

 

TTaabbllee  1111..  PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  GGeenneerraall  SSuupppplliieess  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss..  

GGeenneerraall  SSuupppplliieess  aavvaaiillaabbiilliittyy  aanndd  qquuaalliittyy  iinnddiiccaattoorrss  %%  

Health instruments - Women 78.6 

Protection and biosafety 70.9 

Medical supplies 23.8 

Health instruments - Children 19.2 

Source: Original work by authors 
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ll.. PPllaannnniinngg  aanndd  OOrrggaanniizzaattiioonn  ooff  sseerrvviicceess  aanndd  wwoorrkk  pprroocceesssseess  

Table 12 shows the percentage of PHC facilities that were evaluated as “adequate” for the Planning 
and Organization of services and work processes component, composed of six indicators. In 
general, we observed lower percentiles of adequacy in these indicators, which can indicate that this 
component is a relevant marker of a high level of quality within the PHC teams in Brazil. Record 
keeping practices, was the indicator with the highest percentage of adequacy (58.8%). At the other 
extreme, we observe that the availability of Support and supervision was found to be adequate in 
less than 10% of surveyed PHC facilities.  

  

TTaabbllee  1122..  PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  PPllaannnniinngg  aanndd  
OOrrggaanniizzaattiioonn  ooff  sseerrvviicceess  aanndd  wwoorrkk  pprroocceesssseess  iinnddiiccaattoorrss..  

PPllaannnniinngg  aanndd  OOrrggaanniizzaattiioonn  ooff  sseerrvviicceess  aanndd  wwoorrkk  pprroocceesssseess  
iinnddiiccaattoorrss  %%  

Record keeping practices 58.8 

Priority setting 39.6 

Planning 35.2 

Empanelment and catchment area 33.2 

Monitoring and evaluation 31.4 

Support and supervision 8.5 

Source: Original work by authors 

 
 
mm.. RReeffeerrrraall  aanndd  RReegguullaattiioonn  SSyysstteemm  ffoorr  aacccceessss  ttoo  ssppeecciiaalliizzeedd  sseerrvviicceess  

Table 13 shows the percentage of PHC facilities that were evaluated as “adequate” for a given 
indicator from the Referral and Regulation System for access to specialized services PHC 
Component. Forms for referral, (used for referring PHC users to other points of care), was the 
indicator with the highest percentage of adequacy (89.5%). Another indicator with high adequacy 
was regulation centre-specialized visit/diagnostic tests (86.3%), which capture the capacity of the 
PHC team to book specialized consultation and diagnostic tests through the regulation center. In 
the case of Referral to specialized consultation, the proportion was 67.3%, which means that the 
PHC team give support to the PHC user to get a specialized consultation. At the other extreme, we 
observed that the proportion of adequacy in the Regulation centre-Hospital bed indicator was less 
than 27.0%. In Brazil, there are many small municipalities and with a less complex network of health 
services, which implies an absence of hospital beds. In these cases, the regulation processes may 
demand additional efforts, not included within the scope of responsibility of PHC teams, to 
guarantee this regulation between different cities. Usually, it is coordinated by a regional instance 
of the health system.  
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TTaabbllee  1133..  PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  RReeffeerrrraall  aanndd  
RReegguullaattiioonn  SSyysstteemm  ffoorr  aacccceessss  ttoo  ssppeecciiaalliizzeedd  sseerrvviicceess..  

RReeffeerrrraall  aanndd  RReegguullaattiioonn  SSyysstteemm  ffoorr  aacccceessss  ttoo  ssppeecciiaalliizzeedd  sseerrvviicceess  iinnddiiccaattoorrss  %%  

Forms for referral 89.5 

Regulation centre-specialized visit/diagnostic tests 86.3 

Referral to specialized consultation 67.3 

Regulation centre-Hospital bed 26.8 

Source: Original work by authors 

 

nn.. WWoorrkkffoorrccee  aavvaaiillaabbiilliittyy  

Table 14 shows the percentage of PHC facilities that were evaluated as “adequate” for a given 
indicator that is part of the Workforce availability component. Second opinion support, referring to 
the PHC receives aid from other professionals to help and/or support solving complex cases, was 
the indicator with the highest percentage of adequacy (88.5%). On the same level, Basic PHC team 
(87.0%), referring the availability of the minimum team of health professionals in the unit, with 
nurse, nursing technician/nursing assistant, community health worker. At the other extreme, we 
observe that the Continuing education and Expanded team was found to be adequate in less than 
24% and 16%, respectively, of surveyed PHC facilities. 

In Brazil, the public PHC workforce has a minimum mandatory composition established by the 
Ministry of Health, which ensures federal transfers for PHC. A full PHC team must be composed of 
at least a doctor, preferably specialized in Family and Community Medicine, a nurse, preferably a 
specialist in Family Health, a nursing assistant and/or technician and community health workers 
(CHW). Endemic disease control agents and oral health professionals may also be a part of this 
team, namely: a dental surgeon, preferably a Family Health specialist, and an oral health assistant 
or technician (19,20). 

 

TTaabbllee  1144..  PPeerrcceennttaaggee  ooff  aaddeeqquuaaccyy  ffoorr  tthhee  WWoorrkkffoorrccee  aavvaaiillaabbiilliittyy..  

WWoorrkkffoorrccee  aavvaaiillaabbiilliittyy  iinnddiiccaattoorrss  %%  

Second opinion support 88.5 

Basic PHC team 87.7 

Continuing education 23.9 

Expanded Team 15.8 

Source: Original work by authors 
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IIXX..  AANNAALLYYTTIICCAALL  MMOODDEELL  FFOORR  TTHHEE  MMEEAASSUURREEMMEENNTT  OOFF  TTHHEE  
RREELLAATTIIOONNSSHHIIPP  BBEETTWWEEEENN  PPHHCC  CCOOMMPPOONNEENNTTSS  AANNDD  CCHHIILLDDHHOOOODD  
MMOORRTTAALLIITTYY::  MMUULLTTIILLEEVVEELL  BBAAYYEESSIIAANN  PPAATTHH  AANNAALLYYSSIISS  ((MMBBPPAA))  
 

The relationships between latent variables are generally estimated by adding a structural submodel 
(connections between latent variables and/or covariates) to the measurement submodel specified 
by CFA or BCFA. When both submodels (measurement and structural) are present, we have a 
Structural Equation Modeling (SEM) or a Bayesian SEM (BSEM) when using the Bayesian approach.  
Particularly in this research, we used the Bayesian approach due to the presence of multiple latent 
variables, related to multiple binary indicators, and a rare outcome. However, due to convergence 
problems using BSEM, we adopted a Bayesian Path Analysis (BPA), which is a reduced model where 
all variables/components are assumed to be observed (not latent). We can make the model 
parsimonious by first imputing the plausible values of the latent variables using BCFA, and then 
replacing the latent variables in the structural equation model with the plausible values (21). 

Several models involve data structures that are hierarchical or clustered in nature. Ignoring any one 
of these levels can cause important variations to be omitted, which can affect estimates. In the 
case of disaggregation, a violation of the assumption of independence of errors occurs (22). A 
possible strategy to incorporate the clustered structure of the data is through multilevel or random-
effects models. Some observations regarding multilevel modeling follows. Observations taken 
from the lowest level (individuals) typically do not meet the independence assumption, because 
observations in the same cluster are likely to be more homogeneous than those in different 
clusters. When the dependency due to clustering is ignored, the analysis produces incorrect 
standard errors and therefore invalid statistical inferences. Multilevel modeling takes this 
dependency into account and provides the appropriate adjustment for standard errors that lead to 
valid statistical inferences. 

We used Multilevel Bayesian Path Analysis (MBPA) to incorporate the multilevel data structure, i.e, 
the dependence structure caused by having several children clustered in the same health facility. 
In our analyses, the following PHC components were considered as observed variables: Reference 
and Regulation, Planning and Organization, Facility Infrastructure, General Supplies, Workforce, 
Antenatal Care (Quality), Child Care, Immunization infrastructure. The Bayesian approach has some 
advantages over the classical approach, which includes its use in more complex situations, such 
as multilevel models with latent variables - see Asparouhov, Muthén, 2021(23). 

In order to validate the results found with the MBPA, we carried out converge analyses aligned with 
the peculiarities of the Bayesian framework, including but not limited to trace plots, the Gelman-
Rubin convergence criterion based on the Potential Scale Reduction factor (PSR) and graphs of 
posterior trajectories/iterations of the generated chains. 
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XX..  AALLTTEERRNNAATTIIVVEE  AANNAALLYYTTIICCAALL  AAPPPPRROOAACCHH  TTOO  EESSTTIIMMAATTEE  TTHHEE  
EEFFFFEECCTT  OOFF  DDIISSTTAALL  PPHHCC  CCOOMMPPOONNEENNTTSS  ((BBUUIILLDDIINNGG  BBLLOOCCKKSS))  OONN  
CCHHIILLDDHHOOOODD  MMOORRTTAALLIITTYY::  CCOONNDDIITTIIOONNAALL  MMOORRTTAALLIITTYY  
PPRREEDDIICCTTIIOONN  
 

As previously mentioned, due to computational limitations, the Bayesian Path Analysis (BPA) model 
adjusted in R software version 4.1.2 using the blavaan package did not converge. Consequently, 
the development of a counterfactual analysis was not possible. As an alternative approach, to 
examine the effects of the PHC Building Blocks on the our outcome, mortality rates were 
conditionally predicted using generalized linear models adjusted with a probit link function. 

Specific criteria were established for these conditional predictions, employing specific BCFA score 
percentiles (P10, P25, P50, P75 and P90) to determine the values that the independent variables 
should assume. Different prediction scenarios were established, combining different percentiles 
for the Building Blocks scores, whilst taking into account the following combinations for the 
dichotomous variables (Maternal education and Pre-natal care utilization): 

a) Maternal education = 0 (≤ 7 years) and Pre-natal care utilization = 0 (≤ 6 visits). 

b) Maternal education  = 0 (≤ 7 years) and Pre-natal care utilization = 1 (> 6 visits). 

c) Maternal education  = 1 (> 7 years) and Pre-natal care utilization = 0 (≤ 6 visits). 

d) Maternal education  = 1 (> 7 years) and Pre-natal care utilization = 1 (> 6 visits).  

 

The effects of the Building Blocks were analyzed using models (1) and (2), employing linear and 
probit regression, respectively. These models depicted an effect of improvements in the quality of 
the Building Blocks on Under-5 mortality, via improvements in quality of the Child Care (CHC) 
Cluster of Services, as illustrated in Figure 6. 

(1) 𝐶𝐶𝐶𝐶𝐶𝐶 = 𝛽𝛽! + 𝛽𝛽"𝑅𝑅𝑅𝑅𝑅𝑅 + 𝛽𝛽#𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽$𝐹𝐹𝐹𝐹𝐹𝐹 + 𝛽𝛽%𝐺𝐺𝐺𝐺𝐺𝐺 + 𝛽𝛽&𝑊𝑊𝑊𝑊𝑊𝑊 

(2) 𝑈𝑈5 = 𝛽𝛽! +	𝛽𝛽"𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛽𝛽#𝐼𝐼𝐼𝐼𝐼𝐼 + 𝛽𝛽$𝐴𝐴𝐴𝐴𝐴𝐴_𝑈𝑈𝑈𝑈𝑈𝑈 + 𝛽𝛽%𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 + 𝛽𝛽&𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸. 

 

For each scenario, after model (1) estimation, the predicted coefficients and established 
percentiles were used to infer CHC scores. These were then used to inform the model (2) 
estimation, whose coefficients were subsequently employed to forecast the mortality rate. 
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FFiigguurree  66..  PPrreeddiiccttiioonn  mmooddeell  ppaassssiinngg  tthhrroouugghh  tthhee  CClluusstteerr  ooff  sseerrvviicceess  CChhiilldd  ccaarree  ((CCHHCC)).. 

 

Source: Original work by authors 

 

 

XXII..  RREESSUULLTTSS::  MMUULLTTIILLEEVVEELL  BBAAYYEESSIIAANN  PPAATTHH  AANNAALLYYSSIISS  AANNDD  
MMOORRTTAALLIITTYY  PPRREEDDIICCTTIIOONN  
 

oo.. TThhee  eeffffeecctt  ooff  PPHHCC  qquuaalliittyy  oonn  uunnddeerr--55mmoorrttaalliittyy  

The analytical model developed for this study aimed to describe the pathways between PHC 
components and U5 mortality. MBPA provided results that describe the relations observed in such 
a complex model (with distal and proximal factors) in two parts. On the one hand, it estimated the 
association between our distal (Building Blocks) and proximal (Clusters of Services) components 
(Figure 7a)9. On the other hand, it provided estimates of the association between our mortality 
outcome and the proximal components (Child Care Quality and Immunization Infrastructure) and 
factors (Antenatal Care Utilization, birth-weight and mother’s education) directly linked to it in our 
model (Figure 7b). 

 

 

 

 
9 Note: in the case of the Antenatal Care Quality, its association with our final outcome is interceded by two other factors in our model, 
namely Antenatal Care utilization and birth-weight.   
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FFiigguurree  77..  DDiissttaall  aanndd  pprrooxxiimmaall  aassssoocciiaattiioonnss  iinn  oouurr  PPHHCC  mmooddeell..  

 
Source: Original work by authors 

 

It is important to note that the coefficients generated by an MBPA differ from the classic 
coefficients of other analytical approaches commonly used in epidemiological studies. That said, 
when looking at the results of our analysis, we should pay attention to the direction of the 
association and its magnitude. As we used standardized regression coefficients, the higher its 
value (in module), the greater the association between the listed determinants and the outcome of 
interest. In general, we observed positive associations, indicating that the increase in the quality 
score of Building Blocks (Planning and Organization, Facility Infrastructure, Reference and 
Regulation, General Supplies and Workforce) was associated with an increase in the quality score 
of Clusters of Services (Antenatal Care, Child Care, and Immunization) (Figure 8). 

The results of this study showed that the quality of Antenatal care and the quality of Child Care 
were strongly associated with the team's Planning and Organization actions (Standardized 
Estimates: 0,371 and 0,369, respectively), followed by the Facility Infrastructure (Standardized 
Estimates: 0,200 and 0,104, respectively). However, regarding Immunization services, Facility 
Infrastructure (Standardized Estimates: 0,183) stood out as the Building Block that most affected 
the performance of that Cluster of services, followed by the Availability of General Supplies 
(Standardized Estimates: 0,123). In addition, a positive association was observed between the 
quality of Antenatal Care and Antenatal Care Utilization (number of antenatal visits) (Standardized 
Estimates: 0,223). We also identified that performing an adequate number of antenatal visits (seven 
or more) was associated with higher birth weight (Standardized Estimates: 0,123). This means that 
the higher the Antenatal quality score, the greater the likelihood of a pregnant woman accessing 
the recommended number of antenatal visits (Figure 8). 
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FFiigguurree  88..  MMBBPPAA  ssttaannddaarrddiizzeedd  ccooeeffffiicciieennttss::  ddiissttaall  ccoommppoonneennttss..  
  

 
*not statistically significant at 10% credibility interval. 

Source: Original work by authors 

 

 
A groundbreaking finding of this study was the magnitude of association between the Child Care 
PHC component and under-5 mortality (Standardized Estimates: -0,143), which was the second-
strongest association observed, right after birth-weight (Standardized Estimates: -0,297). 
Additionally, as expected, it was found that antenatal care utilization (adequate number of antenatal 
visits) (Standardized Estimates: -0,089) and mother’s education (Standardized Estimates: -0,042) 
are strongly associated with under-5 mortality. All in all, these results revealed the relationship 
between not only biological and socioeconomic characteristics, but also Primary Health Care 
quality and under-5 mortality (Figure 9). 
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FFiigguurree  99..  MMBBPPAA  ssttaannddaarrddiizzeedd  ccooeeffffiicciieennttss::  pprrooxxiimmaall  
ccoommppoonneennttss  aanndd  ffaaccttoorrss  ((uunnddeerr--55  mmoorrttaalliittyy)).. 

 
Source: Original work by authors 

 

 

pp.. TThhee  eeffffeecctt  ooff  PPHHCC  qquuaalliittyy  oonn  NNeeoonnaattaall  aanndd  11--5599  mmoonntthhss  mmoorrttaalliittyy  

When it comes to the other two mortality outcomes that this study explored (neonatal and 1-59 
months mortality) we observed some differences compared to the main outcome treated.  

In the neonatal group, the biological component, represented by birth weight (Standardized 
Estimates: -0,399), presented the greatest magnitude of association with mortality, compared to 
the age groups. In addition, antenatal care utilization was also associated with lower neonatal 
mortality (Standardized Estimates: -0,080). On the other hand, the Child Care Quality component 
did not present a statistically significant association with neonatal mortality, which is plausible and 
to be expected.  

As for the 1-59 months age group, we observe a greater proximity between the magnitudes of 
association with the outcome of the biological component of birthweight (Standardized Estimates: 
-0,180) and the Child Care Quality component (Standardized Estimates: -0,109), which highlights 
the increased relevance of PHC as an intervention in this age group. Furthermore, we also observed 
a negative association with the number of antenatal care visits (Standardized Estimates: -0,079), 
and mother’s education (Standardized Estimates: -0,054) (Figure 10). 

Despite the importance of Immunization infrastructure for health promotion and disease prevention 
in children, this study did not find an association between this PHC component and mortality in any 
investigated age group.  
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FFiigguurree  1100..  MMBBPPAA  ssttaannddaarrddiizzeedd  ccooeeffffiicciieennttss::  pprrooxxiimmaall  
ccoommppoonneennttss  aanndd  ffaaccttoorrss  ((nneeoonnaattaall  aanndd  11--5599  mmoonntthhss  mmoorrttaalliittyy))..  

 
Source: Original work by authors 

 

 

qq.. SSttrraattiiffiieedd  aannaallyyssiiss  bbyy  BBrraazziilliiaann  DDeepprriivvaattiioonn  IInnddeexx  ((IIBBPP))  

Additional analyses were carried out considering individuals living in municipalities of greater or 
lesser deprivation, according to the Brazilian Deprivation Index (IBP).   

The determinants of mortality in the under-5 and 1-59 months age groups were similar at different 
levels of deprivation. Nonetheless, the quality of Child Care was statistically associated with a 
reduction in mortality only in the group residing in areas of greater deprivation (Standardized 
Estimates: -0,177 for under-5 mortality and -0,136 for 1-59 months mortality).  

Birth-weight and the antenatal care utilization continued to show the association of the greatest 
magnitude with mortality, with the coefficients of these indicators having a greater magnitude in 
the less deprived group of municipalities. For under-5 mortality the Standardized Estimates were -
0,366 for Birth weight and -0,135 for antenatal care utilization; and for 1-59 months mortality the 
Standardized Estimates were -0,242 for Birth weight and -0,148 for antenatal care utilization). In 
the less deprived groups, maternal schooling was not associated with a decrease in any group age 
mortality. 

According to deprivation strata, the analysis of neonatal mortality was also similar to the results 
found in the full population of this study. Birth weight and antenatal care utilization were the 
variables most associated with reduced mortality, especially in less deprived municipalities. On the 
other hand, maternal education showed association with this outcome only in the most deprived 
group. Immunization infrastructure and Child Care components were not associated with neonatal 
mortality in any of the analyzed strata (Figure 11). 
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FFiigguurree  1111..  MMBBPPAA  ssttaannddaarrddiizzeedd  ccooeeffffiicciieennttss::  pprrooxxiimmaall  ccoommppoonneennttss  aanndd  ffaaccttoorrss  
aaffffeeccttiinngg  tthhee  tthhrreeee  oouuttccoommeess  ((uunnddeerr--55,,  11--5599  mmoonntthhss  aanndd  nneeoonnaattaall  mmoorrttaalliittyy))  

bbyy  BBrraazziilliiaann  DDeepprriivvaattiioonn  IInnddeexx  ggrroouupp..  

 
*not statistically significant at 10% credibility interval. 

Source: Original work by authors 

 

rr.. CCoonnddiittiioonnaall  mmoorrttaalliittyy  pprreeddiiccttiioonn  

Based on our conditional prediction approach, Figure 12 illustrates how increasing the quality of 
each Building Block10 (from the 10th to the 90th percentile, within the distribution of quality scores 
obtained through BCFA) affects the quality of the Child Care component11. Additionally, this figure 
also indicates a significant improvement in Child Care component when all Building Blocks 
increased simultaneously (see the dashed red lines). 

The change in Child Care quality mentioned above, resulting from the improvement in the quality of 
the Building Blocks, was then projected onto the probability of a child from our population dying 
before completing 5 years-of-age. Through this analysis, we found that improving the quality of the 
Planning and Organization component, through what we are calling the "Child Care pathway", 
reduced the probability of under-5 mortality by 5.05% (Figure 13). The improvement in the quality 

 
10 While the quality of the other Building Blocks remains as observed in the original database. 
11 We selected the Child Care pathway due to the robustness of its findings in previous stages of analysis (the immunization component 
was not significant in the MBPA analysis). 
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of other Building Blocks also generated a decrease in probability of under-5 mortality, although with 
a lower magnitude. 

Additionally, our prediction approach captured a 41% reduction in probability of under-5 mortality 
when the quality of all Building Blocks increased simultaneously, demonstrating the robustness of 
the combined effect of PHC as an integrated, complex intervention. 

 
 

FFiigguurree  1122..  CCoonnddiittiioonnaall  pprreeddiiccttiioonn  ooff  eeffffeecctt  ooff  BBuuiillddiinngg  BBlloocckkss  QQuuaalliittyy  iimmpprroovveemmeennttss    

oonn  CChhiilldd  CCaarree  QQuuaalliittyy..  

 
Source: Original work by authors 

 

FFiigguurree  1133..  EEffffeecctt  ooff  iimmpprroovveemmeenntt  iinn  BBuuiillddiinngg  BBlloocckkss  qquuaalliittyy  oonn  ppeerrcceennttaaggee  rreedduuccttiioonn  iinn  uunnddeerr--55  
mmoorrttaalliittyy,,  vviiaa  iimmpprroovveemmeenntt  iinn  CChhiilldd  CCaarree  QQuuaalliittyy::  ccoonnddiittiioonnaall  pprreeddiiccttiioonn..  

 
Source: Original work by authors 
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XXIIII..  TTHHEE  AASSSSOOCCIIAATTIIOONN  BBEETTWWEEEENN  PPHHCC  SSYYSSTTEEMM  FFAACCTTOORRSS  AANNDD  
CCHHIILLDD  MMOORRTTAALLIITTYY::  IINNTTEERRPPRREETTIINNGG  OOUURR  RREESSUULLTTSS    
 

In addition to the expected effects of biological determinants, prenatal care and maternal 
education, our results demonstrated the statistically significant effects of primary health care 
components on under-5 mortality in Brazilian children of Bolsa Família beneficiaries. We also 
showed how building blocks affect clusters of services, and a remarkable finding was the relevance 
of the Planning and Organization component in the determination of the Child and Antenatal Care 
components. Furthermore, when we focused on the Child Care pathway, it was demonstrated that 
the performance of the Planning and Organization component held the greatest association, among 
Building Blocks, with under-5 mortality. 

All in all, this research project both confirmed associations already well documented in the 
literature and uncovered unprecedented information. Unfortunately, the latter is more complex to 
discuss with reference to existing scientific publications, for a number of reasons: firstly, the effect 
of PHC interventions is not normally measured with the same level of complexity that our 
theoretical model presented, but rather tends to be evaluated by treating its various components 
as single, independent interventions; secondly, some of the components we measured, such as the 
Planning and Organization components, tend to be addressed in the literature in a qualitative 
manner, rather than being measured quantitatively; finally, the Brazilian PHC model, which is what 
inspired the development of our theoretical model for PHC, is more comprehensive than PHC 
systems observed in the majority of other low- and middle-income countries, therefore hindering 
the possibility of international comparisons. Despite these restrictions, below we make an effort to 
discuss our findings in light of existing scientific evidence. 

One of the most relevant results was the significant effect of Child Care quality and availability on 
under-5 mortality, especially in the 1-59 months age-group. In 2015, the World Health Organization 
identified the provision of quality care to women and children as a priority for reducing preventable 
maternal and child deaths (24). In addition, health facility and community interventions have 
demonstrated a positive effect in reducing child mortality rates (25).  

The Child Care component included indicators, such as perinatal care, breastfeeding guidance, care 
provision, surveillance, and community outreach, among others, that are considered essential to 
reduce the risks of under-5 mortality. 

Regarding perinatal care, the first week of life is crucial to detect health problems and provide timely 
treatment to newborns in order to foster their growth and development. In low- and middle-income 
countries, receiving adequate care within the first 28 days of life could reduce the risk of neonatal 
and perinatal mortality by 19% and by 26%, respectively (26). In addition, home visits during these 
first days of life, delivered by community health workers, can influence the adoption of better health 
attitudes, such as an increase in exclusive breastfeeding (27). 

Breastfeeding guidance, beginning in the prenatal period, and a good breastfeeding practice gives 
young infants the best support to their immune system, preventing gastrointestinal tract infections 
and diarrhea. Furthermore, breastfeeding provides a better nutritional status, enhancing growth and 
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development (24,28,29). The risk of all-cause mortality was lower in exclusively breastfed infants 
0-5 months, 6-11 and 12-23 months of age (30). PHC facilities have a fundamental role in 
supporting breastfeeding practices according to WHO guidelines. For this, they need to have the 
necessary supplies and trained professional staff (24). 

Regarding the care provision indicator, PHC services provide the opportunity to guarantee 
continuous contact with the children and families. They will be the principal place to follow the 
children's growth and development as a routine activity. As part of child care provision, health 
professionals can give preventive and therapeutic mineral and vitamin supplementation to reduce 
infant mortality from a long list of causes of death, including diarrhea (25).  

PHC teams can also develop surveillance activities, monitoring children's nutritional status, 
especially in food-insecure populations, preventing the risk of stunting and infant mortality (25). 
Furthermore, according to the Standards for Improving the Quality of Maternal and Newborn Care 
in health facilities, all children need to be screened for evidence of mistreatment, including neglect 
and violence, and receive the corresponding care (24). Beyond that, effective an record-keeping 
practice is essential to adequate surveillance activities and other actions delivered at the PHC level. 
Reliable and timely information is fundamental for decision-making in health systems, and record-
keeping deficits affect the effectiveness and quality of care for women and their babies (31). 

Community outreach is another indicator of the Child Care component, and Community Health 
Workers (CHWs) play a vital role in improving the quality of maternal and child health care and 
access to PHC services. In Brazil, the CHW is part of the basic PHC team and is engaged in a series 
of activities, such as monitoring child development, health promotion, and disease prevention. They 
are considered a link between the community and the health facility, and their presence is 
associated with better PHC practices, including those related to children’s and women’s health (32). 

Although the Child Care component is the most prominent PHC-related determinant of 1-59 months 
mortality (the most PHC sensitive under-5 age group), our results also found that Antenatal Care 
utilization12 was also an important component in our study.  

The frequency of antenatal visits is one of the most important factors in the prevention of infant 
morbidity and mortality (33–38). At least 4 antenatal care visits, with the first preferably in the first 
trimester (39), has been a worldwide recommended policy for the past 2 decades13. Antenatal care 
visits represent an opportunity for providing pregnant women with a number of vital interventions, 
for their health and the well-being of their infants (40–42). Its putative benefits to babies include 
increased intra uterine growth, reduced risk of infection and increased survival (43).  

Additionally, these visits help to reinforce maternal nutrition supplementation and counseling, 
support for immediate initiation of exclusive breastfeeding after delivery, provide an opportunity 
for screening for warning signs of pregnancy complications, treatment of infections, and early 

 
12Important to note that, in this research, the Antenatal Care quality and availability component was measured as a PHC Cluster of 
Services, and its effect mediated by the Antenatal Care utilization component. The latter reveals, in a very pragmatic way, the number 
of antenatal visits that the pregnant woman received. Considering the complexity of our theoretical model, we only estimated the effect 
of the variable that was directly linked to the outcome (i.e. Antenatal Care Utilization). 
13 Note that our indicator of "adequate number of consultations” was defined as “6 or more". As of 2016, the WHO started to 
recommend 8 visits or more, but the Brazilian Ministry of Health already recommended 6 consultations or more since 2012. 
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management of newborn illness (44–48). Thus, they cover important interventions for improving 
birthweight and reducing neonatal mortality.  

This research also demonstrated that, even considering the PHC Components, biological 
determinants, such as birth weight, are still important determinants of under-5 mortality, especially 
within the neonatal age-group, but also in the 1-59 months group.  

The first days after birth and the first 28 days of life are the most vulnerable time for a child’s 
survival (49,50). Low birth weight (LBW) is the single most influential factor in newborn health and 
survival (WHO), which was reinforced in our study. LBW babies are less likely to survive compared 
to normal weight neonates because they are more likely to develop complications during and after 
delivery (51). LBW predisposes newborns to increased risk of infections, low blood sugar, and low 
body temperatures, which increase the risk of death compared to normal-size newborns (52). 

In low- and middle-income countries, one in four neonatal deaths occurs in LBW infants (53,54), 
being the most influential factor on child mortality and morbidity. LBW increases mortality risk by 
20–30 times (55), and contributes to 60–80% of all neonatal deaths worldwide (56–58). 

As a multicausal problem, under-5 mortality is also affected by social determinants. Despite our 
study population being relatively homogeneous in terms of socioeconomic status – i.e. the Bolsa 
Família beneficiaries represent a more vulnerable fraction of the Brazilian population, we 
maintained in our model mother’s education as a proxy of individual socioeconomic conditions. In 
fact, our results revealed that this variable also affects the outcome within our study population, 
especially for the 1-59 months mortality outcome. This finding is well-known in the scientific 
literature that considers the level of education as an important determinant of a child’s survival, 
(59,60). Higher educational status can improve hygiene practices, increase the likelihood of a child 
to be immunized, use oral rehydration therapy for diarrhea, and seek medical care if a child has a 
fever, for example (61). It means that the higher the mother’s education, the higher the probability 
of accessing the PHC services (62) and being exposed to a long list of interventions. 

Although the focus of the study was to identify how the PHC components affect under-5 mortality, 
an important contribution that we provide to the PHC field is the relevance of Planning and 
Organization availability and quality. Our findings highlighted this component as the main 
determinant of Child Care and Antenatal Care quality. 

The Planning and Organization component is complex and tries to capture a variety of different 
indicators. Whilst the majority of the indicators of this component represent initiatives expected to 
be carried out by PHC teams, others reflect the support provided by municipal managers and the 
adequacy of resource distribution in terms of catchment population attended by each PHC facility. 
It includes indicators related to record-keeping practices, priority setting, empanelment and 
catchment population, monitoring and evaluation, support and supervision, and planning activities. 

According to Brazilian legislation, PHC teams need to organize their work processes based on the 
territory and the population they are responsible for – the general guideline is for each PHC team 
to attend up to 1000 families, or 3450 individuals (19,20). Considering this premise, the PHC facility 
represents the first point of access to the health system for the population, which favors the 
establishment of a relation between it and PHC professionals. This promotes, for example, a timely 
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and adequate identification of pregnant women and children under-5 in the community, two groups 
whose health is strongly benefitted by PHC interventions (63–65).  

In this process, the territory represents a dynamic space where people live, move, and work, and it 
affects, as well as being affected by, health services (66). Empanelment and catchment population 
approach is essential to identify facets of the local context that influence health services and health 
outcomes (67,68). The production of maps is essential to identify the individuals and families that 
reside in the territory of reference of the PHC unit, supporting the definition of priorities based on 
the population's specific needs and fostering the offer of health services that fulfills these demands 
(69,70). 

Record-keeping practices, another indicator that composes the Planning and Organization 
component, are essential to support monitoring and evaluation initiatives. However, to be 
effectively useful, they need to have a certain quality and be up-to-date to identify correctly the 
health needs of the population (71). The adequate register of antenatal visits, for example, is crucial 
to health teams to identify mothers in vulnerable situations, allowing for the diagnosis of high-risk 
pregnancies in a timely manner, as well as providing them with appropriate and resolutive care 
(63,72,73). Produced records can also provide information to support the monitoring of the 
performance of health teams, allowing the identification of the areas that need improvement. 

Initiatives for monitoring and evaluating health service provision are essential to increase the 
quality of the care delivered to the population, which directly affects morbidity and mortality 
indicators (8,74,75). 

Our research provides further insights that reveal how other PHC components interact with each 
other. However, this section focused on bringing a deeper interpretation of the main results. The 
CIDACS PHC Research Group is committed to exploring a series of secondary findings derived from 
this research via scientific papers that are currently being elaborated. 
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XXIIIIII..  LLIIMMIITTAATTIIOONNSS  AANNDD  SSTTRREENNGGTTHHSS  OOFF  TTHHEE  SSTTUUDDYY  
 

The PMAQ is one of the world's most extensive health facilities surveys. However, despite its 
potential to measure the quality of PHC components in a large country such as Brazil, we need to 
remember that adhesion to it remained voluntary throughout its implementation. This implies that, 
especially in the first cycle (which reached a coverage of around 60% of PHC teams distributed 
across approximately 70% of Brazilian municipalities), some of the PHC facilities, and teams, with 
the poorest performance may not have participates. Nonetheless, even considering this limitation, 
significant variation was observed with regards to the quality and distribution of PHC teams 
evaluated across the country in the first cycle. Fortunately, in the following program cycles, 
coverage was over 90%, and we will soon be exploring this data. 

The data used to produce the indicators and components developed in this research were collected 
from interviews with health professionals, as well as through the direct observation of interviewers. 
Therefore, this survey data reflects a pragmatic approach based on a normative view of PHC in 
Brazil. 

In our approach, we considered that the performance of PHC components as measured in the first 
cycle of the PMAQ was maintained during the following years. Therefore, we were not able to 
capture the changes that potentially happened during the 2010-2014 period, especially due to the 
financial incentive the municipalities received after the external assessment in the first cycle. 
However, these changes will be studied in Phase 2 of this project by employing the others cycles 
of the program. 

To identify the effect of the PHC components, we developed a complex model that contemplated 
many connections among these. Unfortunately, this methodological choice did not allow us to 
include additional covariates to control for external confounders. Additionally, based on these 
characteristics, it wasn't possible to identify the effect of PHC as a single intervention, which poses 
limitations with regards the use of a quasi-experimental design.  

The quality and robustness of the health data and social data systems in Brazil were essential to 
the feasibility of this research. Additionally, the fulfillment of health conditionalities by Bolsa 
Familia beneficiaries at PHC facilities allowed us to link the PHC performance measures to 
individual-level variables, including mortality. This initiative amplifies CIDACS’ data ecosystem, 
which will boost further opportunities to explore how PHC components influence other health 
outcomes.  

The PMAQ questionnaire included many questions that required documentation as proof. This 
represented a significant layer of security to ensure the robustness of our data. 

The theoretical model developed in this research captured a variety of PHC components and was 
derived from an intense discussion process, including the participation of PHC specialists from 
both academia and health services. Additionally, various statistical methods were explored to 
identify the best ones to measure each component and its relationship with under-5 mortality. 
Integrating PHC, epidemiologic, and statistical expertise was essential to foster the production of 
robust results. 
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XXIIVV..  RREECCOOMMMMEENNDDAATTIIOONNSS  AANNDD  FFUUTTUURREE  PPEERRSSPPEECCTTIIVVEESS  
 

This research created a framework to capture the complexity of PHC as a single intervention and 
developed an approach to measure its components and their effect on under-5 mortality. We used 
real-world data from the Brazilian public data ecosystem that allows us to link individual-level data 
from children and their families with information from PHC facilities.  

This study revealed how Child Care quality was associated with a decrease in the probability of 
under-5 mortality in children of beneficiaries of the Bolsa Familia Program, one of the most 
extensive conditional cash transfer programs worldwide. Additionally, when we "opened the PHC 
black box" our results demonstrated how vital the Planning and Organization component is. This 
component represents the relevance of a robust PHC model, sustained by planning activities, 
record-keeping practices, monitoring and evaluation activities, and empanelment and catchment 
population strategies. Additionally, we also demonstrated that PHC is more than the sum of its 
parts. The prediction strategies we developed showed how the combined effect of an overall 
improvement in all Building Blocks is relevant for better service provision, and, consequently, for 
decreasing the probability of childhood mortality.  

We expect that the PHC model and the PHC components measures (indicators and components) 
developed in this study can provide guidance for worldwide initiatives to evaluate the PHC system 
and contribute to its improvement. Considering this potential, we reinforce the importance of 
governments and other international organizations investing in robust data systems and providing 
enough resources to promote research in this area.  

Based on these findings, we highlight how essential a solid PHC model is to guarantee the delivery 
of high-quality health services, mitigating the effects of socioeconomic inequalities and improving 
health outcomes. However, to achieve these goals, it is necessary to provide massive investments 
in health financing at the national and international levels. 
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XXVVII..  AAPPPPEENNDDIIXX  
 

AAppppeennddiixx  11  ––  DDaattaa  SSoouurrcceess  

 

aa)) SSIINNAASSCC  aanndd  SSIIMM  

  

  

bb)) CCoonnddiittiioonnaalliittiieess  DDaattaabbaassee  aanndd  PPMMAAQQ  
 
  
  
  
  

cc)) CCaaddUU  aanndd  PPBBFF  
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AAppppeennddiixx  22  ––  MMoorrttaalliittyy  ddeessccrriippttiioonn  bbyy  aaggee--ggrroouupp,,  ccaauussee  ooff  ddeeaatthh  aanndd  mmaatteerriiaall  ddeepprriivvaattiioonn  ssttrraattaa  

 

aa))  OOvveerraallll  ssttuuddyy  ppooppuullaattiioonn      

 

 

bb))  LLoowweerr--ddeepprriivveedd  ssttuuddyy  ppooppuullaattiioonn  ((BBrraazziilliiaann  DDeepprriivvaattiioonn  IInnddeexx  qquuiinnttiilleess  11,,22  aanndd  33))      

 

 

cc))  HHiigghheerr--ddeepprriivveedd  ssttuuddyy  ppooppuullaattiioonn  ((BBrraazziilliiaann  DDeepprriivvaattiioonn  IInnddeexx  qquuiinnttiilleess  44  aanndd  55))      

 

 

Age group

ICD-10 Chapter Cause of death N % N % N % N % N % N % N % N %
I Certain infectious and parasitic diseases  104 7.39 100 12.09 4  0.69 41 13.62 63 5.70 59 11.22 1 0.23 3 2.10

IV Endocrine, nutritional and metabolic diseases  39 2.77 39 4.72 0 0 12 3.99 27 2.43 27 5.13 0 0 0 0

X Diseases of the respiratory system  140 9.95 137 16.57 3 0.52 41 13.62 99 8.95 96 18.26 0 0 3 2.10

XVI Certain conditions originating in the perinatal period  502 35.68 75 9.07 427 73.62 1 0.33 501 45.30 74 14.07 334 76.43 93 65.03

XVII Congenital malformations, deformations and chromosomal abnormalities  275 19.55 149 18.01 126 21.72 35 11.63 240 21.70 114 21.67 92 21.05 34 23.78

XX External causes of morbidity and mortality  111  7.89 107 12.94 4 0.69 73 24.25 38 3.44 34 6.46 1 0.23 3 2.10
- Other causes 236 16.77 220 26.60 16 2.76 98 32.56 138 12.48 122 23.19 9 2.06 7 4.89

1-59 months 
old mortality

Neonatal 
mortality

1-4 years 
old 

mortality

Under-1 
mortality

Posneonatal 
mortality

 Under-5 mortality Early neonatal 
mortality

Late neonatal 
mortality

Age group

ICD-10 Chapter Cause of death N % N % N % N % N % N % N % N %
I Certain infectious and parasitic diseases  30 5.83 28 10.57 2 0.80 8 10.00 22 5.06 20 10.81 1 0.54 1 1.56

IV Endocrine, nutritional and metabolic diseases  4 0.77 4 1.51 0 0 1 1.25 3 0.69 3 1.62 0 0 0 0

X Diseases of the respiratory system  52 10.10 50 18.87 2 0.80 11 13.75 41 9.43 39 21.08 0 0 2 3.12

XVI Certain conditions originating in the perinatal period  217 42.14 34 12.83 183 73.20 1 1.25 216 49.66 33 17.84 142 76.34 41 64.06

XVII Congenital malformations, deformations and chromosomal abnormalities  110 21.36 56 21.13 54 21.60 10 12.50 100 22.98 46 24.86 40 21.51 14 21.88

XX External causes of morbidity and mortality  38 7.38 36 13.58 2 0.80 24 30.00 14 3.22 12 6.49 0 0 2 3.12
- Other causes 64 12.42 57 21.51 7 2.80 25 31.25 39 8.96 32 17.30 3 1.61 4 6.26

 Under-5 mortality
1-59 months 
old mortality

Neonatal 
mortality

1-4 years 
old 

mortality
Under-1 
mortality

Posneonatal 
mortality

Early neonatal 
mortality

Late neonatal 
mortality

Age group

ICD-10 Chapter Cause of death N % N % N % N % N % N % N % N %
I Certain infectious and parasitic diseases  74 8.30 72 12.81 2 0.61 33 14.93 41 6.11 39 11.44 0 0 2 2.53

IV Endocrine, nutritional and metabolic diseases  35 3.92 35 6.23 0 0 11 4.98 24 3.58 24 7.04 0 0 0 0

X Diseases of the respiratory system  88 9.87 87 15.48 1 0.30 30 13.57 58 8.64 57 16.72 0 0 1 1.27

XVI Certain conditions originating in the perinatal period  285 31.95 41 7.30 244 73.94 0 0 285 42.47 41 12.02 192 76.49 52 65.82

XVII Congenital malformations, deformations and chromosomal abnormalities  165 18.50 93 16.55 72 21.82 25 11.31 140 20.86 68 19.94 52 20.72 20 25.32

XX External causes of morbidity and mortality  73 8.18 71 12.63 2 0.61 49 22.17 24 3.58 22 6.45 1 0.40 1 1.27
- Other causes 172 19.28 163 29.00 9 2.72 73 33.04 99 14.76 90 26.39 6 2.39 3 3.79

Under-1 
mortality

Posneonatal 
mortality

Early neonatal 
mortality

Late neonatal 
mortality

 Under-5 mortality 1-59 months 
old mortality

Neonatal 
mortality

1-4 years 
old 

mortality
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AAppppeennddiixx  33  ––  PPHHCC  CCoommppoonneennttss  ooff  PPMMAAQQ.. 

CCoommppoonneenntt  AAnntteennaattaall  ccaarree  AAvvaaiillaabbiilliittyy  aanndd  QQuuaalliittyy  ((AANNCC))  

IInnddiiccaattoorr  DDiiaaggnnoossttiicc  tteessttss    

Syphilis serology (VDRL) tests are performed for antenatal care 
HIV serology are performed for antenatal care 
Serology test for hepatitis B are performed for antenatal care 
Serological examination for toxoplasmosis are performed for antenatal care 
Hemoglobin and hematocrit test are performed for antenatal care 
Fasting glucose tests are performed for antenatal care 
Urine culture or urinaly-sis tests are performed for antenatal care 
The PHC team gets the results of pregnant women examinations in time for the necessary 
interventions 

IInnddiiccaattoorr  AANNCC  --  HHiigghh  RRiisskk  

The PHC team organizes the service offers and referrals (consultations and tests) of pregnant 
women based on the assessment and classification of risk and vulnerability. There is a document to 
prove it 
The PHC team attends to the complications or emergencies of the high-risk pregnant woman. There 
is a document to prove it 
The PHC team has a record of the number of high-risk pregnant women in the territory. There is a 
document to prove it 

IInnddiiccaattoorr  MMeeddiicciinneess  

The application of benzathine penicillin G is performed at the facility 

Analgesic; Antidiabetics; Antibacterials; Antihypertensive or cardiovascular action; Antiparasitic; 
Antiasthmatics; Antacids and Antiemetics; Vitamins, multivitamins, minerals; Hormonal 
contraceptives and sex hormones. 

IInnddiiccaattoorr  RRaappiidd  ddiiaaggnnoossttiicc  tteessttss  

Rapid syphilis test 
Rapid pregnancy test 
Rapid HIV test 

IInnddiiccaattoorr  WWeellccoommiinngg  ssppoonnttaanneeoouuss  ddeemmaanndd  
The protocol for accepting spontaneous demand considers early enrollment of pregnant women 

IInnddiiccaattoorr  PPrroottooccoollss  aanndd  ppaattiieenntt  fflloowwss  

Defined referral protocols and patient flows: Delivery (maternity ward) 
Defined referral protocols and patient flows: Serological examination for syphilis (VDRL) in pregnant 
women 
Defined referral protocols and patient flows: Serological examination for HIV in pregnant women 
Defined referral protocols and patient flows: Glicose exam 
Defined referral protocols and patient flows: Uroculture or urine summary (type I urine) 
Defined referral protocols and patient flows: Ultrasound exam for pregnant women 
Pregnant women accompanied by the team has a defined maternity for delivery 

IInnddiiccaattoorr  RReeccoorrdd  kkeeeeppiinngg  pprraaccttiicceess  
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In the monitoring of pregnant women, there is a record of: the professional responsible for 
monitoring the pregnancy; dental consultation; collection of cytopathological examination 
There is a copy / record of the pregnant women 's booklet, or another form with equivalent 
information, in the PHC facility 
The PHC team uses the pregnant women's booklet to monitor pregnant women. There is a document 
to prove it 

IInnddiiccaattoorr  CCoommmmuunniittyy  oouuttrreeaacchh  

During home visits, the CHW carries out community outreach to identify pregnant women that have 
missed appointments 

IInnddiiccaattoorr  PPrrooggrraamm  ooffffeerr  

Antenatal care is among the services provided to special interest groups 

IInnddiiccaattoorr  TThheerraappeeuuttiicc  gguuiiddeelliinneess  

The PHC team has defined protocols and therapeutic guidelines for antenatal care 

CCoommppoonneenntt  CChhiillddccaarree  AAvvaaiillaabbiilliittyy  aanndd  QQuuaalliittyy  ((CCHHCC)) 

IInnddiiccaattoorr  PPeerriinnaattaall  ccaarree  ((vviissiittss//ccoonnssuullttaattiioonn)) 

In order to guarantee a postnatal visit within 10 days after delivery, a CHW carries out home visits to 
enroll women in the service 
In order to guarantee a postnatal visit within 10 days after delivery, a member of the team carries out 
home visits to enroll women in the service 
In order to guarantee a postnatal visit within 10 days after delivery, the team provides special 
consultation time for any day of the week; 
A physician carries out postnatal visits 
A nurse carries out postnatal visits 

IInnddiiccaattoorr  MMeeddiicciinneess 

Antiparasitic; Vitamins, multivitamins, Oral rehydration salts; Antiasthmatics; Analgesics and 
antipyretics; Antibacterials 

IInnddiiccaattoorr  RReeccoorrdd  kkeeeeppiinngg  pprraaccttiicceess 

There is a copy / record of the child care booklet, or another form with equivalent information, in the 
PHC facility 
The team uses the child care's booklet to monitor children 

IInnddiiccaattoorr  SSuurrvveeiillllaannccee  --  ttrraaddiittiioonnaall  aaccttiivviittiieess 

The PHC team keeps records of children in the territory for follow up with regards to: Growth and 
development; Nutritional status; Guthrie test screening 
The PHC team has updated records of children up to two years old in the territory. There is a 
document to prove it 

IInnddiiccaattoorr  SSuurrvveeiillllaannccee  --  eexxtteerrnnaall  ccaauusseess 

The PHC team keeps records of children in the territory for follow up with regards to: Accidents; 
Domestic violence  

IInnddiiccaattoorr  CCoommmmuunniittyy  oouuttrreeaacchh 

The PHC team carry out community outreach to identify children born prematurely 

The PHC team carry out community outreach to identify children born with low birth-weight 
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The PHC team carry out community outreach to identify children who are behind on their growth and 
development follow up 

IInnddiiccaattoorr  CCaarree  pprroovviissiioonn 

The PHC team has defined protocols and therapeutic guidelines for: Children under two years old 
(growth / development) 

The PHC team carry out growth and development follow up for children up to two years old 

IInnddiiccaattoorr  PPrrooggrraamm  ooffffeerr 

Child growth and development follow up is among the services provided to special interest groups 

IInnddiiccaattoorr  BBrreeaassttffeeeeddiinngg 

The PHC team offers health education and health promotion activities for pregnant women and 
women in postpartum (breastfeeding guidance) 

CCoommppoonneenntt  IImmmmuunniizzaattiioonn  AAvvaaiillaabbiilliittyy  aanndd  QQuuaalliittyy  ((IIMMMM))  

IInnddiiccaattoorr  AANNCC  MMoonniittoorriinngg--oorriieennttaattiioonn  

In the monitoring of pregnant women, there is a record of: up-to-date immunization of the pregnant 
woman 

The team provide guidance to pregnant women regarding tetanus vaccination 

IInnddiiccaattoorr  CChhiilldd  mmoonniittoorriinngg  

The team carry out community outreach to identify children who are behind on their immunization 
calendar 
The PHC team keeps records of children in the territory for follow up with regards to: Up-to-date 
immunization 

IInnddiiccaattoorr  AAvvaaiillaabbllee  sseerrvviiccee  

Services available to PHC users during working hours: immunization 

IInnddiiccaattoorr  VVaacccciinneess--AANNCC  

Tetanus and difteria (Td) 
Hepatitis B; 

IInnddiiccaattoorr  IInnfflluueennzzaa  

Seasonal influenza; 

IInnddiiccaattoorr  VVaacccciinneess--cchhiilldd  ccaarree  

BCG-ID; 
Meningococcal C; 
Polio; 
Pneumococcal 10; 
Measles, Mumps and Rubella (MMR); 
Difteria, Tetanus and Pertusis (DTP); 
Tetravalent; 
Oral Human rotavirus vaccine 

IInnddiiccaattoorr  CCoolldd  cchhaaiinn  ssuupppplliieess  

Exclusive fridge for vaccines 
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Vaccine coolers 

CCoommppoonneenntt  FFaammiillyy  PPllaannnniinngg  AAvvaaiillaabbiilliittyy  aanndd  QQuuaalliittyy  ((FFPPLL)) 

IInnddiiccaattoorr  PPrroovviissiioonn  ooff  ccaarree 

Family planning is among the services provided to special interest groups 

IInnddiiccaattoorr  FFaammiillyy  PPllaannnniinngg  aaccttiivviittiieess 

The PHC team carries out family planning activities 

The PHC team offers health education and health promotion activities for family planning 

IInnddiiccaattoorr  CCoonnddoommss 

The PHC team provides: male condoms 

The PHC team provides: female condoms; 

IInnddiiccaattoorr  CCoonnttiinnuuoouuss  uussee  ccoonnttrraacceeppttiivveess 

Ethinylestradiol + levonorgestrel 

Medroxyprogesterone acetate. 
Norethisterone enanthate + estradiol valerate 
Norethisterone 

IInnddiiccaattoorr  EEmmeerrggeennccyy  ccoonnttrraacceeppttiivveess 

Levonorgestrel 

CCoommppoonneenntt  GGeenneerraall  PPHHCC  SSeerrvviicceess  AAvvaaiillaabbiilliittyy  ((GGSSEE))  

GGeenneerraall  PPHHCC  SSeerrvviicceess  

Services available to PHC users during the facility's working hours: Medical consultation 

Services available to PHC users during the facility's working hours: Nurse consultation 
Services available to PHC users during the facility's working hours: Dental consultation 
Services available to PHC users during the facility's working hours: Drug dispensing by the pharmacy 
Services available to PHC users during the facility's working hours: PHC user reception 
Services available to PHC users during the facility's working hours: Wound dressing 

CCoommppoonneenntt  GGeenneerraall  SSuupppplliieess  AAvvaaiillaabbiilliittyy  aanndd  QQuuaalliittyy  ((GGSSUU)) 

IInnddiiccaattoorr  HHeeaalltthh  iinnssttrruummeennttss  --  WWoommeenn 

Lamp for gynecological examination 

Pinar sonar or stethoscope 
Glucometer 
Adult pressure device 
150 kg anthropometric scale  
200 kg anthropometric scale 
Adult stethoscope 
Gynecological examination table with legrest 

IInnddiiccaattoorr  HHeeaalltthh  iinnssttrruummeennttss  --  CChhiillddrreenn 
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Clinical thermometer 
Anthropometer 
Pediatric or neonatal pressure monitor 
Nebulizer 
Pediatric scale  
Pediatric or neonatal stethoscope 
Clinical examination table 
Otoscope 

IInnddiiccaattoorr  MMeeddiiccaall  ssuupppplliieess 

Tongue depressor 
Disposable needles in varying sizes 
Measuring tape   
Disposable speculum 
Disposable syringes in varying sizes; Disposable syringes with attached needle 
Capillary blood glucose measurement reagent strips 
Blade holder 
Frosted glass slide 
Blade fastener 
Ayre Spatula 
Anthropometric ruler 
Bandages 
Macro and micro serum drops kit 
Gauze 
Plastic bottle with lid 
Bandage / micropore tape and others 

IInnddiiccaattoorr  PPrrootteeccttiioonn  aanndd  bbiioossaaffeettyy  

Hard containers for disposal of sharp objects 

Personal Protection Equipment (gloves, glasses, masks, aprons) 

CCoommppoonneenntt  FFaacciilliittyy  IInnffrraassttrruuccttuurree  AAvvaaiillaabbiilliittyy  aanndd  QQuuaalliittyy  ((FFAAII)) 

IInnddiiccaattoorr  SSuupppplliieess  ffoorr  mmeeddiicciinneess 

Air-conditioning in pharmacy 

Fridge in pharmacy 

IInnddiiccaattoorr  AAvvaaiillaabbiilliittyy  ooff  ccaarree 

The PHC facility operates during two or more shifts per day 
The PHC facility operates at evening 

The PHC facility operates on weekends 

The PHC facility operates at lunchtime (12 to 2 pm) 

IInnddiiccaattoorr  BBaassiicc  iinnffrraassttrruuccttuurree  ffoorr  ccaarree  pprroovviissiioonn  

Consultation room 
Vaccination room 
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