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ABSTRACT

Introduction Hospitalisation for ambulatory care-sensitive
conditions (HACSCs) is frequently used as an indicator of
the quality and effectiveness of primary healthcare (PHC)
services around the world. The aim of the present study
was to evaluate whether the PHC model (family health
strategy (FHS) x conventional) and the availability of
specialised PHC physicians is associated or not with total
hospitalisation or HACSCs in the National Health System
(SUS) of the municipality of Curitiba, Parana state (PR),
Brazil.

Methodology This is a cross-sectional ecological study
using multiple linear regression with socioeconomic and
professional data from municipal health units (MHUs)
between 1 April 2014 and 31 March 2015.

Results After adjustment for age and sex and control of
socioeconomic variables, the FHS model was associated
with six fewer HACSCs a year per 10000 inhabitants in
relation to the conventional model and the availability of
one family physician at each FHS model MHU per 10000
inhabitants was associated with 1.1 fewer HACSCs

for heart failure a year per 10000 inhabitants. Basic
specialists (clinicians, paediatricians and obstetrician/
gynaecologists) and subspecialists showed no significant
association with HACSC rates.

Conclusion These results obtained in a major Brazilian
city reinforce the role of FHS as a priority PHC model in
the country and indicate the potentially significant impact
of specialising in family medicine on improving the health
conditions of the population.

INTRODUCTION

Primary healthcare (PHC) is the first-contact
level and the backbone of rational National
Health Systems, responsible for providing
accessible, continuous, comprehensive and
coordinated healthcare to the population.’
An important indicator of the quality and
effectiveness of this care is the rate of hospital-
isations for ambulatory care-sensitive condi-
tions (HACSCs).>® These are conditions of
needed hospitalisation that can be avoided

Strengths and limitations of this study

» This study was carried out in an important Brazilian
city with high primary healthcare (PHC) service
coverage where resources are uniformly distributed
among health units regardless of their PHC model,
allowing reliable analysis of the association
between PHC model, medical specialisation and
hospitalisations for ambulatory care-sensitive
conditions.

» The socioeconomic and hospitalisation data used
were obtained from reliable official sources.

» Hospitalisations were adjusted for age, sex and
socioeconomic variables, important confounders for
the outcomes of interest.

» The short duration of PHC physicians’ presence in
the municipal health units (MHUs) assessed (12
months) and the small number of MHUs studied
reduced the power of the study.

» The cross-sectional ecological design is unable
to establish a causality relationship between the
variables studied.

through the provision of timely and quali-
fied PHC services by (1) preventing the onset
of disease, (2) adequately controlling acute
illness or (3) effectively managing chronic
conditions.’ Brazil has had a National List of
Ambulatory Care-Sensitive Conditions since
2008."

In Brazil, the preferred PHC organisation
model within the National Health System
(SUS) is the family health strategy (FHS).?
FHS teams consist of a general practitioner,
a professional nurse, 1 or 2 assistant nurses
and 4-12 community health agents, caring
for 3000 people on average.” Nevertheless,
the so-called conventional model based on
ambulatory care in the basic specialties of
paediatrics, internal medicine, gynaecology
and obstetrics persists, particularly in large
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cities.'” "' PHC physicians are not legally required to have
a specialty. Physicians become specialists in family medi-
cine in Brazil after completing 2-year medical residency
programme or through a certification examination after
4 years’ experience in the field.

Several studies have demonstrated an association
between FHS coverage and a decline in HACSCs.'*™"
Between 1999 and 2007, chronic HACSC rates in munic-
ipalities with greater FHS coverage were 13% lower in
relation to those with less coverage, reaching 23% for
hospitalisation due to asthma.'®

A recent study found a significant association between
specialising in Family Medicine (FM) and the strength
of PHC attributes in the FHS of an important Brazilian
capital, measured using the PCA tool."” Thus, it can be
speculated that specific medical training for PHC in
Brazil is related to both major and intermediate health
outcomes. If lower HACSC rates are expected with access
to qualified clinical care, medical specialties aimed at
training PHC professionals should, in theory, influence
this outcome. However, studies that assess the relation-
ship between the specialties of PHC physicians and health
outcomes remain scarce.

The aim of the present study was to evaluate whether
the PHC model and the availability of specialised PHC
physicians are associated or not with total hospitalisation
or HACSC rates in the National Health System (SUS) of
the municipality of Curitiba, Parand state (PR), Brazil.

METHODOLOGY

This is a cross-sectional ecological study conducted in the
municipality of Curitiba (PR), Brazil. The municipality
exhibits high PHC coverage, particularly in terms of FHS,
which reached 52% of the population in April 2014."
Moreover, a high number of family physicians is reported
in comparison to other Brazilian capitals, and healthcare
services have been computerised for over a decade.'’ The
units of analysis were municipal health units (MHUs),
classified as a family health strategy (FHS) or conven-
tional (EAB) in accordance with the PHC model of their
teams.

Data

Socioeconomic data by census tract were obtained from
2010 Census databases, provided by the Brazilian Insti-
tute of Geography and Statistics.

Information on hospital admissions was obtained from
the Hospital Information System (SIH), through regis-
tered Hospitalisation Authorisation Forms (AIH). Inclu-
sion criteria were single or initial AIH, valid until June
2015, for Curitiba (PR) residents hospitalised in the
municipality between 1 April 2014 and 31 March 2015.
Hospital admissions for childbirth (International Classi-
fication of Diseases, 10th edition (ICD-10) O80 to O84)
were excluded as physiological events.’

AIH information and socioeconomic data were aggre-
gated at the level of the MHU coverage areas, using

QuantumGIS software (QGIS), V.2.10 Pisa. Addresses on
AIH were geocoded using the Michael Minn QGIS plugin
(MMQGIS) and GoogleMaps server.

Quantitative data and information on the specialties of
PHC physicians in Curitiba (PR) during the study period
were obtained from databases of the Curitiba Municipal
Health Department (SMS-Curitiba), Regional Board
of Medicine for the State of Parana, Brazilian Medical
Association (AMB) and the National Medical Residency
Committee (CNRM).

The MHU model and doctors’ working hours were used
as predictor variables. Doctors were classified as (1) family
physicians (FP); (2) basic specialty physicians (BSP) or
(3) subspecialty physicians (SUBP) if they had concluded
their medical residency through the CNRM or been
awarded a degree by a scientific association recognised by
the AMB prior to 31 May 2015, in the fields of (1) family
medicine (FM); (2) internal medicine, paediatrics, gynae-
cology and obstetrics and (3) other medical specialties,
respectively.

The average supply of doctors was calculated using the
mean total working hours of physicians in each MHU
during the study period. For physicians who remained
at the same MHU for the 12-month study period, total
effective working hours were added to working hours per
category for each MHU, according to the classification
above. For each amount, the ratio of working hours to
the total population residing in the MHU coverage area
(2010 Census) was calculated. In order to facilitate under-
standing, variables were presented as ‘full-time equiva-
lents’, which represent the number of physicians with a
40-hour work week.

As outcome variables for each MHU, total hospitalisa-
tion rates were calculated, as well as HACSCs and the
main ambulatory care-sensitive condition per age group,
namely bacterial pneumonia (BP) in childhood (0-14
years), angina in adulthood (15-64 years) and heart
failure (HF) in the elderly (265 years). Hospitalisation
rates were standardised for age and sex via the direct
method, using the structure of the population of Curi-
tiba (PR) according to the 2010 Census as reference. In
order to calculate hospitalisation rates, the population in
the respective MHU coverage areas was used as a denomi-
nator, in accordance with the 2010 Census. HACSCs were
defined as those for which the ‘main diagnosis’ field of
the AIH contained a disease classified by an ICD-10 code
as belonging to the Brazilian List of Ambulatory Care-Sen-
sitive Conditions.® Due to its high incidence rate, records
for which the main diagnosis was ICD-10 J18.9 (pneu-
monia; unspecified organism) were included in this study
as BP.

Four socioeconomic variables relevant to the studied
outcomes were adopted as context per MHU: (1)
literacy rate in the population aged =10 years (Lit. Rt);
(2) percentage of blacks, mulattos and native Brazilians
(Pop. Perc); (3) per capita income (Income) and (4)
percentage of households with a per capita income below
half the minimum wage (Perc. House).
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Data analysis

SPSS Statistics software V.18 (PASW Statistics 18) was used
for data analysis. Calculation of the variance inflation
factor (VIF) identified high collinearity (VIF >5) between
the socioeconomic variables Lit.Rt, Pop. Perc. and Perc.
House, preventing their concomitant use in the analysis,
but not between variables related to physician working
hours. Working hours per medical category were similar
between EAB and FHS model MHUs, except for FP, whose
working hours were 15 times higher at FHS model MHUs
than conventional (EAB) units.

In order to estimate the effects of predictor variables
independently of socioeconomic variables, hierarchical
linear regression with stepwise-backward elimination was
carried out for each dependent variable studied, with an
F-to-enter statistic of 0.10 and F-to-remove of 0.20, initially
for all the MHUs and subsequently for FHS model MHU .
The variable related to the FP category was only used in
the latter given its significant association with this model.

Two models were constructed. Model 1 included the
variable ‘income’ and, among the socioeconomic vari-
ables exhibiting high collinearity, the variable with the
greatest beta value in simple regression for the dependent
variable under study. Variables with a p value <0.20 were
maintained and fixed for model 2, which included the
other variables under study. The results were presented as
non-standardised coefficients and considered significant
at 5%. Results significant at 10% were also identified.

RESULTS

The study included 109 MHUs, 44 (40.4%) of which
were conventional (EAB) and 65 (59.6%) applied the
FHS model. Of the FHS model MHUs, one (0.9%) was
created during the study period. In April 2015, SMS-Cu-
ritiba had 512 PHC physicians, 433 of which remained at
the same MHU throughout the 12-month study period.
Seventy-seven (17.8%) were classified as FP; 117 (27.0%)
as BSP; 37 (8.5%) as SUBP and 202 (46.7%) had no
specialty recognised by the CNRM or AMB.

Figure 1 shows the selection of AIH for analysis
according to inclusion and exclusion criteria. The mean
values of each variable studied are shown in table 1,
accompanied by SD.

The coverage areas of FHS model MHUs exhibited
worse socioeconomic conditions compared with EAB
units. Among FHS model MHUs, a negative association
was observed between equivalent FP and the variables Lit.
Rt and income. The same was true for the variables total
equivalent and SUBP equivalent, whereas the opposite
was observed for the group BSP equivalent.

The results of hierarchical linear regression coefficients
in models 1 and 2 are presented in tables 2 and 3, respec-
tively. Values statistically significant at 5% are identified in
the tables. Results statistically significant at 10% are also
marked in table 3.

Socioeconomic variables were alternately significant
for all the dependent variables when all the MHUs were

analysed, except for angina-related HACSGs, indicating
that the better the socioeconomic conditions, the lower
the hospitalisation rates. In analysis of FHS model MHUs,
only the association between the Lit.Rt and hospitalisa-
tion rates for BP was statistically significant at 5%.

The FHS model was associated with fewer HACSCs (on
average 6.0 fewer hospitalisations a year per 10000 inhab-
itants in relation to the EAB model), statistically signifi-
cant at 5%. A statistically significant association was also
observed between the availability of FP and fewer HACSCs
for HF in FHS model MHUs (1.1 fewer hospitalisations
a year per 10000 inhabitants for every 40-hour week FP
per 10000 inhabitants). The variable total equivalent
was significantly correlated with higher HACSC rates in
all the MHUs, as well as higher total hospitalisation rates
and admissions due to ambulatory care-sensitive condi-
tions in FHS model MHUs. The variables average supply
equivalent, BSP equivalent and SUBP equivalent were not
significantly associated with any of the outcomes studied.

Some results were only statistically significant at 10%,
as follows: (1) FHS model and lower HACSC rates for HF
and BP; (2) FP equivalent and lower total hospitalisation
and HACSC rates in FHS model MHUs; (3) BSP equiv-
alent and lower total hospitalisation rate in FHS model
MHUs; (4) total equivalent and higher total hospitalisa-
tion rate in total MHUs and higher HACSC rates for HF
under the FHS model and (5) Lit.Rt and lower HACSC
rates under the FHS model.

DISCUSSION

In the present study, after adjustment for age and sex and
control of socioeconomic variables, lower HACSC rates
were significantly associated with the FHS model and
the presence of FP in the municipality of Curitiba (PR),
Brazil. No significant associations were observed between
HACSCs and other medical specialties, while worse results
were found for the total number of doctors present over
the 12month study.

The association between the FHS model and low
HACSC rates is consistent with other studies.'* ™ °
Although Curitiba exhibited one of the lowest HACSC
rates among Brazilian capitals, the difference between
the models (FHS and EAB) was equivalent to 13% of the
municipality’s HACSCs for the period. The FHS model
was also correlated with fewer hospitalisations for HF and
BP, both statistically significant at 10%. These results rein-
force the knowledge accumulated in the literature, which
justify maintaining, expanding and consolidating this
strategy in the country, even in socially and economically
developed municipalities such as Curitiba.

Among the FHS model units, the presence of FP was
significantly associated with lower hospitalisation rates
for HF, the main cause of HACSCs in the elderly popu-
lation of Curitiba during the study period. The presence
of one 40-hour work week FP per 10000 inhabitants was
related to 14% fewer hospitalisations for this condition in
the municipality. This suggests that the presence of these
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185,376 AlH related to the Curitiba (PR)
hospital network between 1 April 2014
and 31 June 2015 included.

5,984 sequential AlH excluded, that is,

referring to hospitalisation underway.

[ 179,392 single or initial AlH included. ]

66,229 AlH excluded for non-residents

of Curitiba (PR).

113,163 AlH for Curitiba (PR) residents
included.

24,154 AlH excluded with admission

dates after 31 March 2015.

2015 included.

9,384 AlH excluded where the main

79,625 AlH related to pathological
events included.

89,009 AlIH with admission data
between 1 April 2014 and 31 March

diagnosis was childbirth (ICD-10
080-084).

506 AlH excluded where addresses could
not be geocoded because they were not

[ 79,119 geocoded AlH included.

provided, incomplete or not located.

~

8,412 (10.6%) AlH classified as HACSCs.

J

Figure 1

professionals could have a potentially significant impact
on the country, as HF is also the main cause of HACSCs
in Brazil."

FP were also significantly associated with the total hospi-
talisation and overall HACSC rates. Although results were
significant at 10% but not 5%, the association was clini-
cally significant. For every 40-hour work week physician
per 10000 inhabitants, there were 3.2 fewer HACSCs a
year per 10000 inhabitants. Considering the recommen-
dation of the 2012 National Primary Care Policy that each
FHS team should cover an average of 3000 people, based
on the results found, one would expect a reduction of
9.6 HACSCs a year per 10000 inhabitants, if three FP
are present in comparison to three physicians without
this specialty.” This could represent a >20% drop in the
average for the municipality, regardless of other factors.

70,707 (89.4%) AlH classified as
hospitalisations for non-ambulatory
care-sensitive conditions.

Selection of AlH for analysis according to inclusion and exclusion criteria. AlH, hospitalisation authorisation form;
HACSCs, hospitalisation for ambulatory care-sensitive conditions.

Despite being associated with the PHC model at
10% significance, hospitalisation for BP, the main
cause of HACSCs among children (0-14 years), did
not appear to be related to the presence of FP in this
study. This can be explained by the fact that BP is an
acute condition, unlike HF. Considering the essential
attributes of PHC, the literature indicates a strong
overall relationship between access and HACSCs.*"™
In terms of longitudinal care/continuity, studies have
found an inverse association with only chronic ambu-
latory care-sensitive conditions.?® #* Thus, it can be
concluded that the access provided by MHUs is more
relevant when treating BP, which is less influenced by
FM specialty. On the other hand, in cases of HF, both
access and qualified longitudinal care are essential to
achieve fewer hospitalisations.
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Table 1 Means and SD for socioeconomic variables, hospitalisation rates and full-time equivalents according to MHU

models, Curitiba (PR), Brazil

EAB (n=44 MHUs) FHS (n=65MHUs) Total (n=109 MHUs)

Study variables Mean SD Mean SD Mean SD
Socioeconomic variables

Lit. Rt (%) 98.4 0.7 96.8 14 97.4 14
Pop. Perc. (%) 16.8 5.4 27.6 8.2 23.2 8.9
Income (R$) 1232.57 493.16 77717 429.07 961.00 506.28
Perc.House (%) 6.0 2.6 12.6 5.8 10.0 5.8
Hospitalisation rates per year per 10000 inhabitants

Total 418.7 127.9 499.4 154.0 466.8 148.9
HACSCs 46.0 13.7 47.7 14.2 47.0 14.0
BP 11.8 5.9 12.9 6.2 12.5 6.1
Angina 8.2 3.2 8.3 4.2 8.3 3.9
HF 8.0 2.9 7.7 3.2 7.8 3.1
Full-time equivalents per 10000 inhabitants

Average supply 2.10 0.76 BE5il 1.50 2.94 1.43
FP 0.06 0.12 0.89 1.10 0.55 0.95
BSP 0.75 0.47 0.21 0.40 0.43 0.50
SUBP 0.17 0.20 0.19 0.50 0.18 0.40
Physicians at the same MHU for 12 months—total 1.77 0.73 2.58 1.28 2.25 1.16

BP, bacterial pneumonia; BSP, basic specialty physicians (clinicians, paediatrics and gynaecologists); EAB, conventional health unit; FHS,
family health strategy; FP, family physician; HACSCs, hospitalisation for ambulatory care-sensitive conditions; HF, heart failure; Income, per
capita income; Lit. Rt, literacy rate in the population aged >10years; MHU, municipal health unit; Perc. House, percentage of households with
a per capita income below minimum wage; Pop. Perc., percentage of blacks, mulattos and native Brazilians; SUBP, subspecialty physicians.

Hospitalisations for angina, the main cause of HACSC
in the 15-64year age group, were not associated with any
variables, whether socioeconomic or health service-re-
lated. The short study period of 12 months may explain
this finding. Moreover, this condition typically develops

over decades and is heavily influenced by risk factors
related to the individual’s lifestyle. Although angina is
considered an ambulatory care-sensitive condition, the
extent to which healthcare services can modify its progres-
sion is debatable.

Table 2 Results of hospitalisation coefficients and p values for model 1 of the socioeconomic variable for all MHUs and FHS

model MHUs, Curitiba (PR), Brazil

Total HACSCs HF Angina BP
Socioeconomic variables Coeff. pValue Coeff. p Value Coeff. p Value Coeff. p Value Coeff. p Value
Total (n=109 MHUs)
Lit.Rt (%) -55.0© <0.001 . -0.1 0.861 -0.1 0.801 -1.7*  <0.001
Income (R$ 100.00) =52t 0129 -1.2* <0.001 -0.2* 0.007 -0.1 0.347 -0.1 0.382
Perc.House (%) . . . .
Pop. Perc. (%) . . 0.2 0.504
FHS model MHUs (n=64)
Lit.Rt (%) -42.5* 0.001 -3.4° 0.006 -0.5t% 0.059 . . -1.7*  0.002
Income (R$ 100.00) 2.2 0.688 -0.4  0.440 -0.1 0.784 -0.1 0.804 0.1 0.535
Perc. House (%) -0.1 0.480

Pop. Perc. (%)

* (bold) Value p<0.05.
T (italic) Value p<0.20.

BP, bacterial pneumonia; FHS, family health strategy; HACSCs, hospitalisation for ambulatory care-sensitive conditions; HF, heart failure;
Income, per capita income; Lit. Rt, literacy rate in the population aged >10years; MHU, municipal health unit; Perc. House, percentage of
households with a per capita income below minimum wage; Pop. Perc., percentage of blacks, mulattos and native Brazilians.

Afonso MPD, et al. BMJ Open 2017;7:015322. doi:10.1136/bmjopen-2016-015322



(O]

)
7
)
3]
3]

<
c
[
o

©)

‘sueloisAyd Ayeroadsgns

d9NnsS sueljizeig SAIEU pue SONE|NW ‘S3oE|q Jo abejuadiad “olad "dod ‘eseoyyeay Aewnd ‘QOHd ‘ebem wnwiuiw mofaqg swooul eyded Jad B yum spjoyasnoy jo abejuadiad ‘9snoH oled
‘Iun yyesy [edioiunw ‘NHIA ‘sieak < pabe uolyeindod sy ul aies Aoeisy| ‘1 1 ‘ewooul eydeo Jad ‘ewoou] ‘alnjie) Uesy ‘4H ‘SUOIHIPUOD dAljIsSUSs-aJed Alojenguie Joy uolesijeydsoy
‘SOSOVH ‘ueroisAyd Ajwey 44 ‘ABajens yyeay Ajlwe} ‘SH4 ‘Hun yjesy [euoiuaAuod ‘gy3 {(sisibojooseulb pue soujelipaed ‘suelojulo) sueldisAyd Ayeroads oiseq dsg ‘eluownsud [eusioeq dg
"01°0>d anjen (oley) |

"50°0>d anfep (ploq) ,

¥66°0 10— 182°0 €0 6.€°0 L0~ 186°0 €0 166°0 c0- ddans

6560 10— €vco 20 9100 = L60°0 lze- /500 19'ge- dd

sjuelgeyul 00001 4od sjusieAinbs awi-{in4

(9%) @snoH "o1ad

Afonso MPD, et al. BMJ Open 2017;7:¢015322. doi:10.1136/bmjopen-2016-015322

2000 WL : : €020 0~ 880°0 lee- 010 8'ce— (%) 1911

(¥9=u) SNHINI I9pow SHA

[dpPow OHd

1690 G'0- €290 ¥'0- 8060 10— S9v°0 [ ¥¥9°0 crl dans

19€°0 80~ ¥220 90~ 9220 G0- 0920 0z /810 8'Gz— Aiddns ebessry

(%) "o18d "dod

100°0 20 100'0> Al B LSL0 61— (00001 $4) swoou|

SO|gBLEA DILIOU0D80I00S

anjep d "}Jo0o anjep d *}J909 anjep d "1Jo0o anjep d ‘Jooo anepd "1Jo0o sa|qelep

dg euibuy 4H SOSOVH leloL




8 Open Access

Basic specialists at the same MHU for the 12-month
study period were associated to lower total hospitalisation
rate in FHS model MHUs at 10% significance, but not to
lower HACSC rates, which suggests it is a spurious associ-
ation. Subspecialists at the same MHU for the 12-month
study period were not significantly related to any of the
dependent variables. This finding suggests that FM is
superior to other specialties in PHC settings in terms
of reducing HACSCs. Contrary to the findings of other
studies, the average supply of doctors in the study period
was not associated with any of the dependent variables
assessed.”” ** This may be due to the adequate supply of
physicians in terms of the municipality’s needs. Unex-
pectedly, the total number of doctors at the same MHU
throughout the 12-month study, almost half of whom
were not registered as specialists on official databases,
was significantly related to worse hospitalisation rates
for some conditions. Although certain limitations of this
study may explain some of these findings, the results
strongly suggest that medical specialties in PHC may
play an important role in care quality and the impact of
outcomes on health, whether positive or negative.

This study includes data from all public admissions
to hospitals in Curitiba and all municipal health units,
thereby covering the entire public healthcare system. As
such, it reliably represents the specific scenario of Curi-
tiba. It is conceivable that other large Brazilian cities with
structured PHC coverage, such as Florianopolis and Belo
Horizonte, would obtain similar results. Nevertheless,
the associations found in this study should be confirmed
by further research in these cities, in addition to testing
whether they are also present in other scenarios, such as
low PHC coverage.

Limitations

With respect to the limitations, the first is inherent to the
study design; as such, it cannot be concluded that the
findings presented here on an ecological level necessarily
reflect associations on an individual level. However, the
hypothesis that both the PHC model and the medical
specialty best suited to primary care can reduce HACSCs,
one of the main indicators used to assess the quality of
PHC, seems plausible.

The study period was too short to properly analyse
the outcomes. A study of elderly individuals in the USA
suggested a minimum doctor—patient relationship of 5-10
years was needed to obtain a significant variation in the
hospitalisation rates of these patients.”> However, the high
turnover rate of PHC physicians in Brazil combined with
the difficulty in collecting older data on municipal health
services made it impossible to lengthen the study period.

The small number of MHUs studied (109 MHUs in
total and 65 FHS model MHUs) compromised the statis-
tical power and may explain the scarcity of statistically
significant results at 5% significance. As such, we also
applied a 10% significance level for associations initially
non-significant at 5% so as not to neglect clinically mean-
ingful results

Some confounding factors potentially relevant to the
outcomes studied were not explored here. These include
characteristics of the multidisciplinary team, involve-
ment with teaching activities, when professionals and
teams began working in the area, presence of other social
resources in the area and the existence of geographic or
socio-organisational barriers to access.

Finally, there are two other noteworthy limitations. The
study used population data from the 2010 Census, whereas
hospitalisation data were from April 2014 to March 2015.
In addition, hospitalisation data were obtained from
AIH, a hospital reimbursement tool used exclusively in
the public health system with no information on private
admissions (funded by healthcare plans, health insurance
or individuals). However, Curitiba has shown little popu-
lation change, with growth estimated at only 7% between
2010 and 2015. This growth is not homogeneous across
the municipality and areas with unfavourable socioeco-
nomic conditions show the greatest expansion.® " As
such, hospitalisation rates for the most vulnerable regions
of Curitiba may have been overestimated in relation to
other areas in this study, owing to underestimation of its
population in 2015, whose growth potential would have
been greater between 2010 and 2015, and non-notifi-
cation of private hospital admissions in wealthier areas.
This did not prevent findings of better outcomes associ-
ated with the FHS model and the FM specialty, but may
explain the absence and/or fragility of other associations
observed as well as the worse outcomes related to the total
number of doctors at the same MHU for 12 months.

CONCLUSION

Based on hospitalisation rates adjusted for age and sex
and controlled analysis of socioeconomic factors whose
influence on hospitalisation is recognised in the liter-
ature, the FHS model was significantly associated with
lower HACSC rates and the availability of FP was signifi-
cantly correlated with lower HACSC rates due to HF in
Curitiba (PR), Brazil, from April 2014 to March 2015.

The fact that the best outcomes recorded in a major
Brazilian municipality known for its well-organised health
system were associated with the FHS model reinforces FHS
as the preferred organisation model for PHC in Brazil.
On the other hand, the statistically significant association
between the presence of FP and lower HF rates, the leading
cause of HACSCs among the elderly in Curitiba, may be
an effective means of reducing financial costs and human
suffering, as the ageing of the Brazilian population suggest
a current and future increase in chronic disease.

It is important to underscore that basic specialties, as
well as those in other medical fields (called subspecial-
ties) were not significantly associated with any HACSC
rates studied. Finally, the association between the total
number of doctors at the same MHU for the 12-month
study period, almost half of whom were not specialists,
and higher hospitalisation rates calls for urgent reflection
on the possibility of iatrogenesis in PHC and the need
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to implement mandatory medical specialties after the
completion of undergraduate medical courses, as occurs
in several first world countries. The findings of this study
should be confirmed by further in-depth assessments that
eliminate or minimise the limitations presented.
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