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ABSTRACT

OsJecTIVE. TO analyze the association between prehospital components of the National Urgent Care
Policy (Politica Nacional de Atengéo as Urgéncias, PNAU) — the Family Health Strategy (Estratégia de
Saude da Familia, ESF) and the Mobile Emergency Care Service (Servigo de Atendimento Movel de
Urgéncia, SAMU) — and indicators of morbidity and mortality from stroke and acute myocardial infarc-
tion (AMI) in the elderly population in preselected municipalities of the State of Minas Gerais, Brazil.
MeTHops. A longitudinal ecological study was carried out. Data analysis was performed using a series
of multilevel regression models. Health indicators were analyzed from 2001 to 2007.

ResuLts. Statistically significant associations were found between indicators of ESF coverage and
presence of SAMU with indicators of stroke and AMI mortality, for both sexes, except for male AMI.
Regarding hospital admission rates, the most consistent effects were identified for female AMI.
ConcLusion. The heterogeneity of the results points to an incipient stage of PNAU, which does not allow
the observation of clear effects. This finding may also suggest that this policy has not yet been able to
achieve its goals concerning the elderly. Further evaluation of PNAU is essential for the establishment
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INTRODUCTION

The process of population aging appears as a challenge
to the health system in Brazil. Within decades, the percen-
tage of elderly people in the country will be similar to that of
developed countries.!?. Following the national trend, the State
of Minas Gerais is undergoing a gradual process of population
aging. According to the 2000 Census, the State of Minas Gerais
has an elderly population above the national average.®.

The scenario of Brazilian population aging is associated with
intense socioeconomic inequality, which produces multiple risks
to health, a phenomenon known as epidemiological complexity*.
Much of the morbidity and mortality concentrates in chronic
degenerative diseases, generally associated with comorbidi-
ties that require high-complexity health care®. In this context,
circulatory diseases are major causes of morbidity and morta-
lity, including acute myocardial infarction (AMI) and stroke.®.

Stroke is considered one of the main diseases in the
elderly population, being among the major causes of morbidity
and mortality worldwide.”. AMI has a large epidemiological

of strategies that can enhance its effectiveness.

Key worps: Stroke. Myocardial Infarction. Prehospital Care. Aged.

importance due to its impact on mortality rates, number of
hospital admissions, and in-hospital mortality®.

The implementation of the National Urgent Care Policy (Poli-
tica Nacional de Atencao as Urgéncias, PNAU) is part of a major
reorganization of health care in Brazil, in an attempt to provide
effective responses to the challenges posed by the process of
demographic and epidemiological transition. We highlight the
prehospital components arising from this policy: the Family
Health Strategy (Estratégia de Salde da Familia, ESF) —stationary
component; and the Mobile Emergency Care Service (Servigo de
Atendimento Mével de Urgéncia, SAMU) — mobile component.
Therefore, the study of indicators relating to AMI and stroke
relates to PNAU, which aims to reduce hospital admissions and
deaths resulting from injuries for which prehospital care can be
effective.®.

The present study aimed to analyze the association between
PNAU-related indicators and some health indicators related to
stroke and AMI in the elderly population in preselected munici-
palities of the State of Minas Gerais, Brazil.
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METHODS

A longitudinal ecological study was carried out using, for
data analysis, a series of multilevel Poisson regression models,
weighted by population size. Two-level models were performed:
years (level 1) and municipality (level 2). The models were
adjusted using MLwiN version 2.15.1°,

The analysis was performed for municipalities of over 5,000
inhabitants from the health macroregions: Central region (82
municipalities) and Southeast (55 municipalities) of the State
of Minas Gerais, between 2001 and 2007.

The dependent variables included mortality rates and hospital
admission rates due to stroke and AMI, by sex, specific for the
population aged 60 years or older, standardized by the direct
method.

The independent variables included ESF population coverage
and a dichotomous variable, which classified the study years as
pre- (2000-2004) and post- (2005-2007) SAMU implementa-
tion. The effect of time was controlled by entering the year as a
discrete numerical variable.

Data sources for the generation of indicators used in this
study included the Mortality Information System (Sistema de
Informacdes sobre Mortalidade, SIM) of the Brazilian Ministry
of Health, and the Hospital Information System (Sistema de
Informagdes Hospitalares do Sistema Unico de Satde, SIH/
SUS) and the Primary Care Information System (Sistema de
Informacao da Atencéo Basica, SIAB) of the Brazilian public
Unified Health System.

This study was partially funded by the Brazilian Foundation
for Higher Education Research (Coordenacao de Aperfeigoa-
mento de Pessoal de Nivel Superior, CAPES) under research
grants for the Master’s Program.

REsuLTs

The multivariate models adjusted for this study showed the
following characteristics in common: presence of statistically
significant level 2 variance (municipality) and lack of significance
for all other proposed variables, after adjusting for time, ESF
coverage, and presence of SAMU. Thus, all models presented
in this study were adjusted only for these three variables.
However, significant differences were observed between models
concerning power and direction of the association obtained for
the variables included, as described below and according to the
results shown in Table 1, for men, and in Table 2, for women.

Male

Regarding mortality from stroke, time showed a statistically
significant positive association, with an increase of 85.15% per
year. ESF coverage showed a statistically significant negative
association, each 1% increase in ESF coverage represented
a decrease of 1.98% in this indicator. As for the presence of
SAMU, this variable was also inversely, statistically significant,
associated with this mortality, and post-SAMU implementation
years showed a decrease of 95.91% in this rate.

In the analysis of in-hospital morbidity from stroke, time
showed a statistically significant direct association, with an
increase of 1.58% per year. ESF coverage and presence of SAMU
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showed a positive association, with no statistical significance.

Concerning in-hospital morbidity and mortality from AMI,
none of the three variables analyzed showed statistically signi-
ficant associations.

Female

Regarding mortality from stroke, time showed a statistically
significant inverse association, with a reduction of 2.76% per
year. ESF coverage showed a statistically significant negative
association, each 1% increase in ESF coverage represented a
decrease of 0.30% in this indicator. The presence of SAMU was
directly, statistically significant, associated with this mortality,
and post-SAMU implementation years showed an increase of
12.52% in this rate.

As for mortality from AMI, time showed a statistically signifi-
cant direct association, with an increase of 9.75% per year. ESF
coverage also showed a statistically significant direct association,
each 1% increase in ESF coverage represented an increase
of 0.40% in this indicator. The presence of SAMU showed a
statistically significant negative association with this mortality,
and post-SAMU implementation years showed a reduction of
17.72% in this rate.

Regarding in-hospital morbidity from stroke, time showed a
statistically significant negative association, with a reduction of
4.78% per year. The presence of SAMU was directly, statisti-
cally significant, associated with this morbidity, and post-SAMU
implementation years also showed an increase of 38.31% in
this rate. ESF coverage showed a positive association, with no
statistical significance.

Regarding in-hospital morbidity from AMI, time showed a
statistically significant direct association, with an increase of
11.52% per year. ESF coverage showed a statistically significant
inverse association, each 1% increase in ESF coverage repre-
sented a decrease of 1.09% in this indicator. The presence of
SAMU was also inversely, statistically significant, associated with
this morbidity, and post-SAMU implementation years showed a
reduction of 97.11% in this rate.

DiscussioN

The results of this study demonstrated an important variability
in the behavior of morbidity and mortality from stroke and AMI
between sexes in the elderly population of municipalities studied
from 2001 to 2007.

Firstly, it is worth noting that the behavior of mortality, or
morbidity, indicators for the same disease varies significantly
between men and women. The pattern observed in this study is
corroborated by evidence in the literature, obtained from several
elderly populations. Studies have demonstrated that both stroke
and AMI show important differences, between men and women,
interms of incidence, lifetime risk, mean age at first-ever episode,
prevalence of postevent disability, hospital admission rates, and
prognosis. -4,

Moreover, the behavior of morbidity and mortality indicators
of the same disease also varies. Changes in primary disease
determinants, associated with disease incidence, but mainly
secondary determinants of changes in the mean duration of
disease, may alter the preexisting relationship between indicators
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Table 1 - Results of multivariate models for the association of time, ESF coverage, and presence of SAMU with morbidity and mortality
indicators of male stroke and AMI. Municipalities from the Central and Southeast macroregions of the State of Minas Gerais,
Brazil, 2001-2007

Model/Variable Coefficient ~ Standard error Rate ratio 95%Cl
Model 1: Mortality due to stroke (L2V = 8.986; 95%Cl = 6.759-11.213)

Time (years) 0,6160* 0,0130 1,8515 1,8260-1,8770
ESF coverage -0,0200* 0,0010 0,9802 0,9782-0,9822
Presence of SAMU -3,1970* 0,0360 0,0409 0,0001-0,1114
Model 2: Mortality due to AMI (L2V = 14.372; 95%CI = 10.832-17.912)

Time (years) 0,0147 0,0143 1,0148 0,9867-1,0429
ESF coverage -0,0004 0,0009 0,9996 0,9978-1,0015
Presence of SAMU 0,0093 0,0540 1,0094 0,9036-1,1151
Model 3: Hospital admission due to stroke (L2V = 14.303; 95%CI = 10.781-17.825)

Time (years) 0,0157* 0,0073 1,0158 1,0016-1,0301
ESF coverage 0,0004 0,0005 1,0004 0,9994-1,0015
Presence of SAMU 0,0151 0,0275 1,0152 0,9614-1,0691
Model 4: Hospital admission due to AMI (L2V = 14.552; 95%CI = 10.959-18.145)

Time (years) 0,0137 0,0151 1,0138 0,9841-1,0434
ESF coverage -0,0002 0,0012 0,9998 0,9975-1,0021
Presence of SAMU 0,0189 0,0571 1,0191 0,9071-1,1311

AMI = acute myocardial infarction; ESF = Estratégia de Salde da Familia (Family Health Strategy); L2V = level 2 variance; SAMU = Servico de Atendimento Mével de Urgéncia (Mobile Emergency
Care Service); 95%Cl = 95% confidence interval of statistical significance

Table 2 - Results of multivariate models for the association of time, ESF coverage, and presence of SAMU with morbidity and mortality
indicators of female stroke and AMI. Municipalities from the Central and Southeast macroregions of the State of Minas Gerais,
Brazil, 2001-2007

Model/Variable Coefficient Standard error Rate ratio 95%ClI
Model 5: Mortality due to stroke (L2V = 18.58; 95%CI = 14.040-23.122)

Time (years) -0,0280* 0,0110 0,9724 0,9508-0,9939
ESF coverage -0,0030* 0,0010 0,9970 0,9950-0,9990
Presence of SAMU 0,1180* 0,0420 1,1252 1,0429-1,2076
Model 6: Mortality due to AMI (L2V = 19.043; 95%CI = 14.361-23.725)

Time (years) 0,0930* 0,0140 1,0975 1,0700-1,1249
ESF coverage 0,0040* 0,0010 1,0040 1,0020-1,0060
Presence of SAMU -0,1950* 0,0560 0,8228 0,7131-0,9326
Model 7: Hospital admission due to stroke (L2V = 18.856; 95%CI = 14.217-23.495)

Time (years) -0,0489* 0,0063 0,9522 0,9399-0,9646
ESF coverage 0,0008 0,0005 1,0008 0,9999-1,0017
Presence of SAMU 0,3243* 0,0253 1,3831 1,3336-1,4326
Model 8: Hospital admission due to AMI (L2V = 5.667; 95%CI = 4.246-7.088)

Time (years) 0,1090* 0,0240 1,1152 1,0681-1,1622
ESF coverage -0,0110% 0,0020 0,9891 0,9851-0,9930
Presence of SAMU -3,5450% 0,0840 0,0289 0,0001-0,1935

AMI = acute myocardial infarction; ESF = Estratégia de Satde da Familia (Family Health Strategy); L2V = level 2 variance; SAMU = Servico de Atendimento Mével de Urgéncia (Mobile Emergency
Care Service); 95%Cl = 95% confidence interval of statistical significance.
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of morbidity and mortality. Specifically, new curative treatments
or, at least, with some effect in improving the mean survival,
have managed to reduce mortality rates, but these treatments
usually do not affect non-infectious disease morbidity rates.>17.

When analyzing the specific multivariate models, we observed
a beneficial effect of ESF coverage on mortality from stroke, in
both sexes, and on the rate of hospital admission due to AMI in
women. Likewise, a beneficial effect of the presence of SAMU
was observed for mortality from stroke in men and for both
in-hospital morbidity and mortality due to AMI in women. Despite
widespread criticism of the quality of primary care delivered to
patients with chronic diseases,!®19, there is evidence suggesting
an improvement in prognosis, at least for stroke, associated with
ESF coverage?°.

One can observe a consistency in the beneficial effects of
both components of PNAU, stationary (ESF) and mobile (SAMU)
components, on the indicators selected for this study. Specifically,
with respect to mobile prehospital care, the beneficial effects
on the prognosis of acute cardiovascular and cerebrovascular
diseases are well known.2!-22,

However, results were found indicating a direct association
between PNAU components and some of the indicators studied.
Specifically, an increased ESF coverage was directly associated
with anincreased mortality from AMI in women, and the presence
of SAMU was associated with increased in-hospital morbidity and
mortality due to stroke in women. Although the effect of increased
in-hospital morbidity due to stroke in women may suggest that
SAMU plays a role in promoting an increased hospital demand
of cases that would have once resulted in death, this assumption
contradicts the concomitant increase in mortality rates for the
same disease in women.

On the other hand, it is suggested that the existence of a
prehospital care service may increase early diagnosis and referral
of suspected stroke patients.?3. Thus, the increase in mortality
may be allegedly occurring due to better record of the cause
of deaths and cases of stroke that were previously recorded as
ill-defined causes. Although there are no specific studies on the
underdiagnosis of causes of death among the elderly, there is
evidence in the literature of an underestimation of risk (although
for AMI, not stroke) due to the underdiagnosis of the cause of
death.8 With regard to a possible improvement in diagnosis
through the ESF, the little evidence found in the literature pointsin
the opposite direction;?* however, this subject certainly deserves
a better analytical destiny.

Overall, PNAU components had less effect on indicators
studied in the male population, compared with more significant
effects observed in the female population. More specifically,
neither of PNAU components showed significant effects on any
of the causes of in-hospital morbidity, or on mortality due to
AMI, for men. This effect could be explained by the male over
female mortality, both overall and specific for diseases studied
herein,??7 reducing the occurrence of events, or the impact of
interventions, in the age groups analyzed in this study. Additio-
nally, the lack of effect on both admission rates for men may
be indicating the gender inequality inherent in health policies.?®

The fact that the measures of association estimated in the
models (mortality and admission rate ratios) showed statisti-
cally significant results, yet close to the unit, may lead to an
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interpretation that these are low-impact effects. However, in the
case of ecological studies, using population-based indicators,
one should bear in mind that effects occur in a similar way in
the population as a whole. That is to say, an association ratio
measure with a value of 1.01 for a given independent variable
means that the variation of one unit of this variable increases
the indicator by 1% on average (weighted by population size),
for observation units.??. Thus, low-value measures of association
are expected in ecological studies, without implying an actual low
effect of independent variables on the phenomena studied.30-32,

Some limitations of our study design, which might have
influenced the results, need to be discussed.

First, we chose to analyze morbidity and mortality rates due to
stroke and AMI standardized for the population aged 60 years or
older as a whole, rather than analyzing each specific age group.
This choice may have narrowed the analytical scope of the study,
since a progressive increase was observed in these rates with
advancing age, as age is the main nonmodifiable risk factor. This
increase is not affected only by the increase in life expectancy,
since the improvement in the quality of secondary and tertiary
care influences the increased survival of patients with these
diseases. This reinforces the need for early detection of stroke
and AMI in early stages; in addition, measures to prevent and
control risk factors for circulatory diseases should be prioritized
in decision making in health care.3334,

We must also raise questions about the adoption of an
ecological design with multilevel modeling to estimate effects.
Although prevalent in the field of social epidemiology and health
economics, this design has raised questions, since some studies
extrapolate the analysis of their results to effects beyond the
ecological level, which are those that can actually be analyzed
in this type of study.®. In the present study, we sought to avoid
this impropriety by focusing the discussion of the results on the
analysis of population-based or hospital-based phenomena that
could corroborate the findings of this study.

However, it is worth noting that this study analyzed outcomes
forwhich there is abundant literature demonstrating the existence
of risk factors at the individual level. According to Diez-Roux,®,
this methodological choice could introduce the so-called “socio-
logistic fallacy”, in which inferences drawn at the level of aggre-
gation lack adjustments for individual-level variables. In order
to verify the occurrence of such undesired effect in this study,
investigations employing more complex sample designs and
analysis should be conducted, including independent variables
of both levels, which remains as a knowledge gap to be filled in
relation to PNAU.

Thus, the present study is considered a non-exhaustive,
exploratory analysis of some health indicators considered as
targets of PNAU. The results obtained point to a possible partial
effectiveness of the policy in question during its first years of
implementation, for the municipalities studied in the State of
Minas Gerais, Brazil. However, some effects observed in the
opposite direction point to the need for further research covering
a larger geographic area.

CONCLUSION

Historically, health problemsintheelderly come up againstthe
current precarious public health model. The low problem-solving
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capacity of primary health care units, the use of hospitals as
gateways, the hegemony of hard technologies, and disregard of
the peculiarities of the elderly are some of these problems. It is
evident, therefore, the need for new standards of health care in
this population.

Despite being a breakthrough in terms of health policy, PNAU
still presents serious obstacles to achieving the proposed goals.
The agreement among managers at different levels of govern-
ment in making decisions on availability of beds and services
may be an alternative for solving several problems. Hospital
overcrowding worsens the relationship between hospital and
prehospital care. Regarding the diseases analyzed in this study,
in which time is a crucial factor in the outcome of the situation,
this issue requires the adoption of consistent and achievable
strategies.

The use of indicators to assess implementation of a parti-
cular program or policy at different levels in health systems
may assist in developing intervention strategies. However, the
mass of information available, unfortunately, is neither used to
analyze health situations nor to define priorities. We hope that
this study can serve as model for the use of available secon-
dary data to evaluate health policies from their early stages of
implementation.

Finally, we can state that the analysis of morbidity and morta-
lity indicators and PNAU-related indicators presents as a viable
alternative for the discussion and study of this policy, in terms of
allocation of resources for those diseases perceived to have the
most urgent need for care. Thus, further research is warranted
to conceive an overview of the aging process and its implications
on the planning and management of health care services.

Conflict of interest: No conflicts of interest declared concer-
ning the publication of this article.
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