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Abstract Anchored in the concern to strengthen the resilience of the Unified Health System (SUS), this study aimed
to develop a methodology for comparing Brazilian municipalities based on the standardized ratio of hospitalizations
for chronic primary care-sensitive conditions (HPCSC). This cross-sectional study was based on data from the SUS
hospital production. We adopted multilevel modeling for each Brazilian region. The ratio of observed to predicted
hospitalizations, estimated by risk adjustment, was used to classify municipalities by level of occurrence of HPCSC
(higher than expected, at the expected level, or lower than expected). The relationship between primary health care
(PHC) coverage and HPCSC varied across Brazilian regions, with a lower percentage of municipalities with poorer
performance in those with the highest availability of work hours of doctors and nurses. Due to its scope and role as a
care coordinator in the healthcare network, PHC serves as the basis for building SUS resilience across various fields.
Thus, the proposed methodology contributes to the continuous monitoring of PHC, an essential skill for resilience,
enabling the timely guidance of actions and strategies in stress and crisis.
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Introduction

The importance of promoting the resilience of
health systems has increased its space on the
health agenda and academic production during
the COVID-19 pandemic. The performance
of health systems, overwhelmed by demand
and a lack of infrastructure and supplies, indi-
cated that the success of strategies to combat
the pandemic depended on preconditions and
emergency measures, including those related to
governance, financing, organization, workforce,
and coordination among different care levels'2.
The concern with resilience emerged as a learn-
ing experience to develop strategies that ensure
the continuous improvement of health systems’
performance, particularly in extreme situa-
tions, mitigating threats to the ability to provide
high-quality services and care equally according
to health needs’.

Diverse resilience conceptualizations orig-
inating from engineering, psychology, ecology,
organizational theory, and community resil-
ience shape its approach to health. Although
applied to reducing the risk of epidemics or ad-
verse events in care, it is still incipient**. Among
the several definitions of health systems’ resil-
ience’, we emphasize the capacity of institutions
and stakeholders to prepare for, recover from,
and absorb shocks, thereby preserving essential
functions and responding to the continuous and
acute care needs of their target populations'.
Despite the assigned relevance, we highlight the
challenges of operationalizing, measuring, and
improving resilience, considering the complex-
ity of health systems and their adaptive capaci-
ty3—6,8,9.

Today, the discussion of health systems’
comparative performance, guided by issues re-
lated to equity, universal access, sustainability,
waste, and quality of services provided, priori-
tizes their resilience. This issue is included, for
example, in the agenda of the European Ob-
servatory on Health Systems and Policies”". In
this context, we can observe a reinterpretation
of performance assessment guided by resilient
performance, which combines the ability to ab-
sorb and adapt to disruptive circumstances with
stability in responding to routine demands®.
Resilient performance expands the traditional
boundaries of conceptual health system perfor-
mance frameworks. It presupposes continuous
monitoring of the quality of actions and services
provided, as well as efforts to learn, prepare, and
be ready to act in destabilizing scenarios. How-
ever, it still requires information, measures, and

standards'®"! that identify areas for improve-
ment through internal and external comparison,
providing inputs and lessons learned between
different systems and their performance in the
face of ordinary and extraordinary demands.

The perennially underfunded Unified
Health System (SUS) is continually tested, re-
quiring compensatory strategies to guarantee
the principles of equity and universality'%. Pri-
mary health care (PHC), primarily through the
Family Health Strategy (ESF), plays a pivotal
role as the gateway to the SUS and as a care co-
ordinator in the health service network, wheth-
er in routine or emergency contexts. It is an
essential basis for building the resilience of the
SUS in different local to national areas.

The responsibilities of PHC in health pro-
motion, disease prevention, and care aim to ad-
dress the diverse health needs of the population,
depending on the degree of quality of access to
and use of health services. Given this challenge,
assessments of its performance and resilience
are still rare, and the use of the indicator of hos-
pitalizations due to primary care-sensitive con-
ditions (HPCSC) is common, probably due to
the greater availability of information on hospi-
talizations than on outpatient visits'>™.

The indicator encompasses hospitalizations
for conditions that could be prevented or mit-
igated with timely and effective primary care,
thereby avoiding or reducing their exacerbation.
In Brazil, the list of HPCSC diagnostic groups
encompasses 20 diagnostic groups, including
some chronic conditions such as asthma, hyper-
tension, congestive heart failure (CHF), chronic
obstructive pulmonary disease (COPD), and
diabetes'. Recognizing the relevance of these
chronic conditions for assessing the effective-
ness of health systems and their management
in primary care, the Organization for Economic
Cooperation and Development (OECD) rou-
tinely monitors them in its member countries,
as well as in Latin America and the Caribbe-
an'¢. National studies indicate declining HPCSC
rates in recent years'’->, some of which suggest
that this fall was associated with expanded PHC
coverage'”?!. However, there is no knowledge
of using this indicator in the direct comparison
of municipalities regarding acceptable or unac-
ceptable HPCSC patterns.

Considering the necessary skills of antici-
pation, monitoring, response, and learning for
health systems to be resilient>'>***, HPCSC
lend themselves to monitoring the performance
of PHC, and the study of their variation allows
anticipating critical elements for their ability to



respond to routine demands and adjust in stress
and crises. The application of monitoring meth-
odologies in municipal primary care to identi-
fy gaps, improve the quality of care, and learn
ante factum is fundamental for resilient perfor-
mance in the face of new realities projected for
the coming decades in low- and middle-income
countries within demographic and epidemi-
ological changes, growing health inequalities,
and successive health crises.

Using the ratio between the observed value
and the expected value of a particular event to
compare and classify entities at acceptable or
unacceptable levels has been applied to monitor
performance in studies of hospital mortality***
or hospitalizations?®*. Similar to such applica-
tions, this study aimed to develop a method for
comparing Brazilian municipalities, consider-
ing the ratio between the observed and expect-
ed occurrence of HPCSC, estimated from risk
adjustment by hospitalization and municipal-
ity characteristics. The ultimate purpose is to
identify critical elements for PHC resilience,
allowing its continuous monitoring and, conse-
quently, anticipating warning signs that enable
actions to improve the quality of care provided
and reduce variation in its performance.

Methods
Study design

This observational cross-sectional study was
based on secondary data from the Hospital In-
formation System (SIH). To apply a new meth-
odology and strategy of HPCSC assessment in
the Brazilian municipalities, we calculated the
ratio between the total number of observed hos-
pitalizations (O) due to chronic HPCSC and the
total number of predicted hospitalizations (P)
for each municipality:

Standardized HPCSC ratio= O/P

A multilevel regression model® estimat-
ed the predicted number of hospitalizations at
the hospitalization level, considering patient
and municipality characteristics. This measure
(O/P) classified municipalities by the level of
occurrence of HPCSC as higher than expected,
expected level, or lower than expected.

Data source and study universe

The database was constructed from SIH re-
cords related to hospital admission authoriza-
tions (HAA) referred to as “normal type 1” for
the 2017-2019 period. The January-May 2020
period was checked to identify hospitalizations
from the previous year. Selecting this period
is justified because it was the most recent one
before the COVID-19 pandemic, which altered
the pattern of hospitalizations in general within
the SUS between 2020 and 2021°".

We excluded from the database long-stay
hospitalizations, those related to pregnancy,
childbirth, and puerperium, as well as transfers
and hospitalizations concluded due to admin-
istrative closure exit reasons. Hospitalizations
of patients aged 15 or over were considered
(Figure 1) under the method applied by the
OECD!. Ultimately, 21,858,173 hospitalizations
were computed. The Brazilian Deprivation In-
dex (BDI) was used at the patient’s municipality
of residence level to adjust for socioeconomic
status. The value of the municipal BDI is provid-
ed in quintiles, with the first quintile being the
least deprived, and the fifth being the most de-
prived®. A total of 21,787,842 hospitalizations
were selected by comparing the SIH and BDI
databases, resulting from the exclusion of hos-
pitalizations in municipalities not covered by
the BDI. There was also a cross-check with the
primary care coverage database, made available
by the Ministry of Health through the e-Gestor
Primary Care portal.

Hospitalizations were then aggregated by
the municipality of patient residence, resulting
in five databases, one for each of the principal
Brazilian regions (North, Northeast, Southeast,
South, and Midwest) (Figure 1). The study uni-
verse included 1,453,553 hospitalizations in the
North, 5,357,423 in the Northeast, 8,982,555
in the Southeast, 4,426,353 in the South, and
1,567,958 in the Midwest.

In each database, the dependent variable
was dichotomous, indicating whether the hos-
pitalization corresponded to an HPCSC. Only
HPCSC related to chronic conditions were con-
sidered - asthma, diabetes, CHE, COPD, and
hypertension, as proposed by the OECD. The
three-digit codes of the International Statistical
Classification of Diseases, tenth revision (ICD-
10), which comprised the outcome of avoidable
hospitalizations, were J45, J46, E10, E11, E12,
E13,E14,150,J40,]J41,]42,]43,]44,110, and I11.

The ratio between the number of observed
and expected HPCSC, estimated by a risk ad-
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Hospitalizations 2017- 2019
N = 35,768,268

\

Exclusion criteria
*Long-stay hospitalizations (N = 320,166)

*Hospitalizations due to pregnancy, delivery, and

puerperium (ICD-10 Chapter O; N = 7,344,705)
*Residual cases of discharge and death due to delivery
(code “charge” 61, 62, 63, 64, 65, 66 e 67; N = 90,676)

*Transfers (code “charge” 31; N = 1,071,100)

* Hospitalization of under-15 patients (N = 5,083,448)

Hospitalizations after applying

N =13,910,095

exclusion criteria
N =21,858,173

\

A4

Exclusion of hospitalizations of patients residing
in municipalities not considered by the Brazilian

Deprivation Index (IBP) N = 70,331

Study universe
N =21,787,842

\ 4

N =1,453,553

Hospitalizations of North region dwellers

HPCSC N = 113,220 (7.79%)
| Other hospitalizations N = 1,340,333

N =5,357,423

Hospitalizations of Northeast region dwellers

_ | HPCSCN = 397,262 (7.42%)
| Other hospitalizations N = 4,960,161

A\ 4

N = 8,982,555

Hospitalizations of Southeast region dwellers

HPCSC N = 531,507 (5.92%)
Other hospitalizations N = 8,451,048

A

N = 4,426,353

Hospitalizations of South region dwellers

HPCSC N = 321,595 (7.27%)
" | Other hospitalizations N = 4,104,758

\ 4

N =1,567,958

Hospitalizations of Midwest region dwellers

HPCSC N = 101,721 (6.49%)
~| Other hospitalizations N = 1,466,237

Figure 1. Flowchart of the application of the study universe selection criteria.

HPCSC: asthma, diabetes, congestive heart failure (CHF), chronic obstructive pulmonary disease (COPD), and hypertension.

Source: Authors.

justment model at the level of each hospital-
ization, can help understand how much hos-
pitalizations observed for these conditions are
higher than what could be predicted and could
be avoided by improving primary care. There-
fore, this ratio would be a way, albeit indirect, of
evaluating the performance of primary care in a
municipality.

Thus, to estimate the denominator, the fol-
lowing variables of relevance in predicting the
selected HPCSC are considered: gender; age,
stratified as 15-39, 40-49, 50-59, and 60 years or
older; ethnicity/skin color (white/Black/brown/
yellow/Indigenous/unknown); ~ comorbidity,
measured using the Elixhauser index (0/1/>2);
hospitalization type (elective/emergency); and
year of admission (2017/2018/2019). The BDI
(1/2/3/4/5) was included at the municipal level.
The Elixhauser index was calculated from the
nine secondary diagnoses available in the SIH,
considering only those before hospitalization

(secondary diagnosis type variable equal to 1).
The Charlson index was initially tested, but it
was ultimately decided to include the Elixhauser
index because it demonstrated a greater magni-
tude of association in the final model.

After classifying the municipalities by the
ratio between observed and predicted HPCSC,
we considered cross-referencing this ratio with
variables from the PHC’s eGestor system da-
tabase and the municipality’s population size
obtained from the IBGE. The PHC-related vari-
ables considered were primary care coverage,
family health team coverage, and the availability
of doctors’ and nurses’ work hours.

Data analysis

The estimated number of expected HPCSC
in the municipalities was based on the condi-
tional probabilities of hospital records corre-
sponding to HPCSC. For this purpose, a risk



adjustment model was adopted at each hos-
pitalization level with the logistic regression
technique and a multilevel approach to account
for the data’s hierarchical structure. The model
was tested for discriminative capacity using the
C-statistic, the area under the ROC (Receiver
Operating Characteristics) curve, where values
equal to or greater than 0.7 were adequate®.

The predicted risk value for the selected
HPCSCs was saved for each hospitalization. It
was calculated from the fixed effects component
of the multilevel model, excluding random ef-
fects (municipality). An aggregated database by
municipality of residence was constructed from
the total observed HPCSCs and the total pre-
dicted HPCSCs to calculate the ratio between
observed and predicted HPCSCs for each mu-
nicipality. The intraclass correlation coeflicient
(ICC) was evaluated for each model, expressing
the proportion of total variation in hospitaliza-
tion attributed to the municipalities.

Funnel plots with limits of 2 and 3 standard
deviations were applied, where the ratio was
plotted on the vertical axis and the sum of hos-
pitalizations predicted by the risk adjustment
model on the horizontal axis. The plot allowed
for identifying and classifying municipalities
with the best performance (ratio below the
expected value), expected performance (ratio
equal to the expected value), and worst perfor-
mance (ratio above the expected value), consid-
ering limits of 3 standard deviations.

A panel with specific characteristics of the
primary care network, according to the munic-
ipality’s performance, considered primary care
coverage (up to 70%/over 70%); ESF coverage
(up to 70%/over 70%); doctors’ workload (first
to fourth quartile); nurses’ workload (first to
fourth quartile); and municipality size (up to
20,000 inhabitants/20,001 to 50,000/50,001 to
100,000/2100,001). The mean coverage values
of Primary Care and ESF, as well as the work
hours of doctors and nurses in each munici-
pality, were calculated over 36 months (January
2017 to December 2019). Then, the mean work
time of doctors and nurses in each Brazilian re-
gion was calculated, and the quartiles served as
the cutoff point for analysis. Statistical analyses
were performed using R software, version 4.2.2.

This study employed exclusively secondary,
non-identifiable, and publicly accessible data,
therefore meeting the criteria for exemption

from submission and approval by the Research
Ethics Committee.

Results

The North and Northeast had the highest
HPCSC percentages among the principal Bra-
zilian regions. Among men in the North, these
hospitalizations represented 7.60% of the total,
and among women, 7.98% of the total, from
2017 to 2019. In the Southeast, which had the
lowest HPCSC percentage during the period,
HPCSCs accounted for 5.79% of hospitaliza-
tions among men and 6.05% among women.
In all regions, the frequency of these hospital-
izations increased due to the growing age of the
affected groups. In the North, Northeast, and
Southeast, the HPCSC percentage in Black peo-
ple was higher than in white, brown, Asian, and
Indigenous people. In the South and Midwest,
HPCSCs among Indigenous people stood out,
with 9.11% and 10.96% of total hospitalizations,
respectively. We observed a decrease in the
HPCSC percentage in all Brazilian regions from
2017 to 2019 (Table 1).

In the multilevel models for all principal
regions (Table 2), female patients, older age
groups, and emergency hospitalizations were
more likely to incur HPCSCs. Black patients
were more likely to incur HPCSCs than white
patients; this likelihood was 39% higher in the
North, 36% higher in the Northeast and South-
east, and 28% higher in the South and Midwest.
Furthermore, Indigenous people were 50%
more likely than whites to incur HPCSC in the
South and 36% more likely in the Midwest. A
higher number of comorbidities in the Elix-
hauser index was associated with HPCSCs. In
all principal regions, the likelihood of HPCSCs
decreased in 2018 and 2019 compared to 2017,
after adjusting for the other variables in the
models. The BDI was statistically significant at
the municipal level, with a higher likelihood of
HPCSCs among the most deprived municipali-
ties (Table 2).

All models” discriminative capacity was ad-
equate, with C statistics above 0.7. Through the
ICC of the empty models (null model), we ob-
served that most of the total variation was at-
tributed to the municipalities’ characteristics in
the Northeast and South.
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Table 2. Multilevel logistic regression model for hospitalizations due to primary care-sensitive chronic
conditions in hospitals reimbursed by the SUS from 2017 to 2019 in the principal Brazilian regions.

Variable North Northeast Southeast South Midwest
OR 1IC9%5% OR IC95% OR IC95% OR IC95% OR IC95%

Gender

Female 1.14 1.12-1.15 1.18 1.17-1.19 111 1.10-1.12 1.19 1.18-1.20 1.14 1.13-1.16

Male 1 1 1 1 1
Age group

15-29 years 1 1 1 1 1

30-39 years 142 1.37-147 139 136-1.41 138 1.36-1.40 1.23 1.19-1.26 1.48 1.42-1.54

40-49 years 2.74 2.66-2.82 2.46 2.42-2.50 237 2.33-2.41 2.13 2.08-2.17 2.78 2.69-2.88

50-59 years 534 5.20-5.48 4.29 4.23-436 4.06 4.00-4.12 4.11 4.03-4.19 5.17 5.00-5.34

2 60 years 8.74 8.53-896 6.44 6.35-6.53 6.13 6.05-6.21 7.83 7.69-7.97 8.95 8.69-9.23
Ethnicity/Skin color

White 1 1 1 1 1

Black 1.39 1.32-147 136 1.33-139 136 1.34-1.37 128 1.25-1.31 128 1.22-1.33

Brown 1.20 1.17-1.24 0.99 0.97-1.00 1.08 1.07-1.09 1.15 1.14-1.17 0.99 0.97-1.01

Yellow 121 1.16-1.27 1.11 1.09-1.13 124 1.21-1.27 1.10 1.06-1.15 1.23 1.19-1.28

Indigenous 0.96 0.88-1.05 0.97 091-1.04 1.03 0.98-1.08 1.50 1.38-1.63 1.36 1.27-1.46

No information 1.33 1.28-1.37 0.99 0.97-1.00 1.31 1.30-1.32 1.35 1.33-1.36 0.78 0.76-0.80
Elixhauser Index

0 1 1 1 1 1

1 1.60 1.49-1.72 152 148-1.57 141 1.39-142 142 1.37-147 098 0.92-1.05

>2 299 2.61-344 126 1.20-1.32 1.48 1.45-1.50 2.84 2.69-3.00 1.64 1.43-1.88
Hospitalization type

Elective 1 1 1 1 1

Urgent 4.16 4.05-4.26 7.02 6.92-7.12 8.25 8.15-8.36 7.00 6.89-7.12 7.24 7.00-7.49
Hospitalization year

2017 1 1 1 1 1

2018 0.97 0.96-0.99 092 0.91-0.93 0.93 0.92-094 095 0.94-096 091 0.90-0.93

2019 0.95 0.93-096 0.86 0.85-0.87 0.88 0.87-0.89 0.90 0.89-0.91 0.82 0.81-0.83
IBP

1 - - 1 1 -

2 - - 1.19 1.14-1.24 1.10 0.99-1.21 1

3 1 1 1.24 1.17-1.32 1.31 1.21-142 1.03 0.83-1.28

4 1.99 1.64-242 1.05 0.98-1.13 136 1.29-144 1.60 1.49-1.72 1.24 1.05-1.47

5 2.09 1.74-2.51 153 142-1.64 1.64 153-1.75 192 1.68-2.19 140 1.16-1.69
ICC null model 0.062 0.108 0.076 0.102 0.082
C Statistic 0.782 0.794 0.768 0.788 0.784

IBP: Brazilian Deprivation Index. ICC: Intraclass Correlation Coefficient. *Asthma, diabetes, COPD, CHEF, and hypertension. CHF:
congestive heart failure; COPD: chronic obstructive pulmonary disease.

Source: Hospital Information System, DATASUS. Data obtained in July 2022.

In all principal regions, approximately 35%
of municipalities with 20,000 to 50,000 inhab-
itants had more HPCSCs than expected (worst
performance). The percentage varied between
34.6% in the Midwest and 38.0% in the South.
On the other hand, municipalities with more
than 100,000 inhabitants had better results. In
the Northeast, Southeast, and South, 19.1% to

21.2% of municipalities with more than 100,000
inhabitants had more HPCSCs than expected
(worst performance). In the North, 11.1% of
municipalities had more HPCSCs than expect-
ed, and the percentage reached 31.8% only in
the Midwest, similar to that observed in munic-
ipalities with populations of 50,000 to 100,000
inhabitants (Table 3, Figure 2).



When assessing the coverage of primary
care and ESF regarding performance, a lower
percentage of municipalities with worse perfor-
mance was observed in the North among those
with >70% coverage. The same was observed in
the Midwest among municipalities with >70%
primary care coverage. However, in the other
cases, the differences in worse results against the
level of coverage of primary care and the ESF are
reduced and lose significance.

Among the municipalities with the highest
doctors’ workloads (4™ quartile), we observed
a lower percentage of the worst performance in
all principal Brazilian regions. In the Northeast,
Southeast, and South, an increasing trend was
identified between doctors’ workload and the
percentage of municipalities with the best per-
formance. However, regardless of the doctors’
workload, the percentage of municipalities with
the worst performance remained around 20%.
As observed regarding the doctors’ workload,
a lower percentage of worst performance was
noted among the municipalities with the high-
est number of nurses’ workloads (4" quartile).

Discussion

The resilience of health systems in the face of
increasingly intense and successive shock situ-
ations™ requires a comprehensive and complex
understanding of their backgrounds® - decen-
tralization, available funds, investments and
resources, team environment and motivation,
integration, networking, and team diversifica-
tion - in the face of scenarios of transformed
health conditions, needs, and vulnerabilities of
the populations in each region. Given that such
health system baseline conditions affect its re-
silience capacity, the results presented here an-
ticipate elements that unequally affect the rou-
tine performance of PHC in Brazilian regions.
Indeed, there are difficulties in its response in
critical situations.

Despite the socioeconomic advances in re-
cent decades, municipalities in the Northeast
and, especially, those in the North have the worst
deprivation quintiles in Brazil (BDI). Although
extreme inequalities are evident throughout
the country, the socioeconomic vulnerabilities
of these regions have been strongly associated
with HPCSCs. All principal Brazilian regions

have shown an association between deprivation
(BDI) and HPCSC:s, reinforcing the importance
of strengthening PHC in curbing inequalities,
especially in the most vulnerable populations
and territories™.

Addressed as background, prerequisites, or
facilitators of resilience®, PHC’s structural con-
ditions, which include funding, coverage, and
availability of professionals, also directly influ-
ence the effectiveness of care provided to the
population. Although ESF coverage has expand-
ed in recent decades, it remains uneven across
Brazilian regions, and the challenge remains in
the quality of care provided. The results are sur-
prising because they do not establish a consis-
tent relationship between the HPCSC ratio and
PHC and ESF coverage. However, interestingly,
this relationship occurs precisely in the North,
which has the greatest need for healthcare re-
sources. According to the indicator, better per-
formance was associated with greater availabili-
ty of doctors and nurses, measures related to the
healthcare team that are relevant but limited in
that they do not account for the diversity of pro-
fessionals, nor their environment, level of train-
ing, and motivation, elements also central to the
resilience of the healthcare system®-"*,

High turnover of health professionals, lim-
ited access, inadequate infrastructure, shortages
of supplies, and difficulties in effectively imple-
menting the ESF also compromise PHC resil-
ience. Specifically, regarding chronic conditions,
restricted access to continuous, high-quality
care can lead to increased hospitalizations for
these conditions.

With the growing burden of chronic con-
ditions and population aging, coupled with in-
creasing health inequalities and risks associated
with new public health emergencies globally,
challenges will be faced in preserving the qual-
ity of care and streamlining resources, avoiding
excessive and unnecessary use and unequal ac-
cess, and promoting care effectiveness>***!. This
study suggests acute problems in PHC in more
vulnerable regions, generally associated with a
shortage of professionals. It also highlights the
impact of chronic conditions in these regions,
resulting from demographic, socioeconom-
ic, and epidemiological changes, as well as in-
creased inequalities and deteriorating living and
health conditions, amid the challenges posed by
the country’s political crisis.
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Figure 2. Funnel plots of the ratio of hospitalizations due to chronic primary care-sensitive conditions observed and

expected for the principal Brazilian regions.

Source: Authors.

Among the skills needed to develop a resil-
ient health system, monitoring is an evaluation
system that controls data collection, analysis,
maintenance, and sanitization under control®.
In this sense, the need to develop and apply
relatively simple tools, such as the one used in
this study, is reinforced. These tools enable the
observation of variations in the performance of
services responsible for primary care and the
anticipation of critical problems affecting their

ability to respond to routine demands and, more
significantly, crises.

The method proposed here is based on av-
erage standards, establishing HPCSC estimates
that are adjusted for individual demographic and
clinical characteristics, as well as the municipali-
ty’s material deprivation level. On the one hand,
this procedure aims to establish comparable
conditions in comparisons, enabling higher ob-
served HPCSC levels to be classified as expected
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under more unfavorable conditions. On the oth-
er hand, it raises questions about considering in-
sufficient acceptable standards, which dialogues
with questions about “poor resilience™.

In any case, the ratio between observed and
expected HPCSCs, as a parameter for classify-
ing primary care performance in municipalities,
was applicable and usable across different geo-
graphic areas, identifying responses to inter-
ventions aimed at improving PHC, considering
the declining HPCSC indicator and the lower
variation between municipalities and regions.
Furthermore, such monitoring strengthens SUS
resilience as a whole.

The results highlight important issues for
discussing a resilient, more effective, and equi-
table system, pointing out the burden of HPCSC
on vulnerable populations, systems, and terri-
tories (municipalities). However, although they
suggest that the reduced likelihood of HPCSC is
related to better care provided in primary care,
we cannot ignore that other factors related to
the health system can overly affect the indica-
tor. HPCSCs can indicate PHC weaknesses and
incapacities as well as the impact of the supply
of hospital beds, highlighting healthcare dispar-
ities®. Regardless, the use and validity of this
indicator for monitoring requires improved in-
formation about healthcare provided in Brazil?.

This study’s limitations are related to the
quality of hospital information, completeness,
and sufficiency of variables that express the
risk of more severe cases and consequent need
for hospitalization. Notably, as some individu-
als may have undergone multiple hospitaliza-
tions due to chronic conditions'*** during the
study period, this indicator describes the ratio
of hospitalization (events) and not the ratio of
hospitalized patients. Therefore, readmissions
were not differentiated and may have biased
the results, potentially overestimating the gen-
uine association, i.e., multiple admissions of a
single patient, which is a significant limitation.
Furthermore, the BDI is based on data from
the 2010 population census. There are inherent
limitations to the hospitalization-based indica-
tor for measuring the quality of care provided in
primary care® directly. We should also mention
that the different elements underlying the health
system’s complexity and those that explain resil-

ient performance and threats to it, in this case,
the SUS, were not measured due to the study de-
sign, availability of information, and interest in
exploring the HPCSC indicator’s potential and
limitations, which has been widely analyzed in
national studies.

In contrast, HPCSCs have been widely used
as an indirect indicator of the quality of health
systems". The selection of specific primary
care-sensitive chronic conditions'® facilitates
comparisons and contributes to actions aimed at
improving primary and specialized care for pa-
tients with these diseases. Furthermore, consid-
ering the range of conditions in the HPCSC list,
this article enhances the indicator’s predictive
validity by examining a subset of more homoge-
neous conditions.

The results suggest that the methodology
is valid, as it indicates that municipalities with
larger sizes and greater availability of doctors
and nurses perform better. The breakdown by
macro-regions and the risk adjustment based on
the regional means are aspects that can be made
more flexible, given, for example, the assessment
that stricter standards should include reference
cases (benchmarking) instead of means. Addi-
tionally, we should emphasize that the method-
ology identifies the worst-performing territo-
ries, allowing for a more in-depth examination
of potential improvements and PHC resilience
conditions.

Conclusion

The proposed methodology fosters PHC re-
silient performance because it is simple and
based on a widely used indicator, facilitating
continuous monitoring. It enables anticipating
conditions that can compromise PHC resil-
ience capacity in routine situations and, more
specifically, in crises, informing about the
need for resource allocation, adaptations, and
transformations in a timely fashion. Consider-
ing the centrality of PHC in the health system,
the methodology also offers elements that can
strengthen SUS resilience by identifying gaps,
deepening debates, and redesigning actions to
improve access and ensure the effectiveness of
care provided at various levels and territories.
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