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Risk of hospitalization of elderly rural workers in the state of Rio
Grande do Sul

Abstract

Obyjective: To analyze the risk of hospitalization of elderly rural workers in the state
of Rio Grande do Sul, Brazil. Method: A cross-sectional, population-based study was
carried out of retired rural workers (N=604), over 60 years of age, of both genders,
selected by clusters. In order to evaluate the risk of hospitalization, the Probability of
Repeated Hospitalization (or PIR) instrument validated and evaluated for Brazil was
used. Risk of hospitalization was calculated through logistic regression analysis, and was
classified into the following strata: low (<0.300); medium (0.300-0.399); medium-high
(0.400-0.499) and high (=0.500). Resu/ts: The rural elderly persons surveyed had a low
risk of hospitalization (n=553; 91.6%). There was a predominance of men among the
medium to high risk categories (n=42; 82.3%), distributed mainly in the Santa Maria,
Sul and Camaquai regions. Conclusion: The results of the present study suggest a low risk
of hospitalization among this population, however, there is a need for improved, more
profound and robust research into the identification of factors associated with the health
specificities of this population.
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Risk of hospitalization of the elderly

INTRODUCTION

The biological conditions inherent to the
aging process make the elderly more susceptible
to morbidities resulting from their physical state.
They therefore use health services more frequent,
suffer more hospitalizations and stay in hospital for
longer than other age groups, making them more
susceptible to complications unrelated to the main
cause of hospitalization, such as the impairment
of functionality'?. In general, the diseases suffered
by the elderly are chronic and multiple, persist for
several years and require constant monitoring,
permanent care, continuous medication and periodic

examinations'>.

When researching scientific production on the
hospitalization of the elderly, Lima et al.* emphasized
that this reality represents a great challenge for
public health management, due to its significant

economic impact.

However, studies on the use of specialized
services by the population aged over 60 years in
Brazil rately include data from the rural population®.
Dal Pizzol et al.” state that elderly people living in
rural areas can exhibit a different pattern of the use
of health services to the urban population, both
qualitatively and quantitatively. The non-availability
of health services close to the homes of the eldetly,
including basic health care units, or reduced access to
these services when available in other places due to
transportation difficulties, can be important factors

in relation to the use of health services’.

The financial constraints and social isolation
of rural dwellers can also contribute to reduced
access to basic health services and, consequently,
worsening health conditions, which can lead to
increased consumption of specialized services, such

as hospitalization.

For this reason, to improve system planning,
it is necessary to develop mechanisms to identify
the elderly subgroups that require specialized
health services more urgently and more intensely, a
characteristic described in literature in this field as

the frailty syndrome®.
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Thus, effective instruments for evaluating the
risk of hospitalization of the eldetly population, such
as the Probability of Repeated Admission (PRA)
scale, are an extremely useful tool, especially for
the elaboration of strategies of health management
policies™!.

A systematic review and meta-analysis in the UK
by Wallace et al." confirmed the reliability of the
PRA instrument as a predictor of future hospital
admission (cluster specificity= 96%, 95%CI, 95.8-
96.7=95%). Thus, participants stratified as high
risk (score 20.5) are highly likely to be admitted to
hospital the following year, and this risk score is a

reliable predictor of future hospital admission.

Brazilian experience of the use of PRA was
described by Petrez and Lourenco' in a systematic
review, reaffirming its applicability as a tool for
tracking the risk of hospitalization. Oliveira'?, also
in a systematic review, identified the use of this
instrument and its effectiveness, establishing it as
an effective tool in the elaboration of preventive
management strategies'> .

The present study aimed to analyze the risk of
hospital admission of elderly rural workers in the
state of Rio Grande do Sul, Brazil.

METHOD

The present study comprises a cross-sectional,
population-based study with sample selection
carried out by clusters and systematized based on
the identification of the regional units (N=24) of
the Federation of Rural Workers of Rio Grande
do Sul (or FETAG-RS) and the respective workers
unions (N= 348) distributed in the 497 municipal
districts of the state.

The sample consisted of 604 people over 60
years of age, affiliated with the rural workers’ union
of the state and resident in 12 of the 24 regional
and 28 municipal units, dispersed throughout the

mesoregions of the state.

The 12 regional units were chosen in a random

manner, and were: 1- Médio e Alto Uruguai (n=154);
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2- Serra do Alto Taquari (n=206); 3- Litoral (n=53);
4- Sul (n=30); 5- Fronteira (n=20); 6- Missoes 11
(n=50); 7- Santa Maria (n=45); 8- Vale do Rio Pardo
e Baixo Jacuf (n=33); 9- Camaqui (n=27); 10- Passo
Fundo (n=73); 11- Vale do Rio dos Sinos e Serra
(n=43); 12- Santa Rosa (n=50).

The sample size was established based on a
95% confidence level and a 5% sampling error, a
design effect of 1.5 and a correction for the finite
population, with an initial calculated sample of 576
(384 x 1.5 = 576). The calculation base considered
a universe of 387,000 rural elderly people in 2013.
The sample allocation was carried out in proportion
to the number of eldetly in each stratum, observed
in the union branches of the regional units chosen
in the investigation process.

Cognitive evaluation was used as a selection
criterion, based on the Mini Mental State Exam
(MMSE) with a cut-off of 18 points for the illiterate
population and 23 points for individuals with
more than one year of schooling'. Those with
communication difficulties who lived in institutions
for the elderly were excluded. Contact with the
respondents was intermediated by the unions of the
selected municipal districts and the interviews were
carried out in homes or at events, in order to achieve
saturation based on the number corresponding
to each location chosen, on a random basis. The
average duration of the interviews was 20 minutes.
The researchers, who were university students and
professionals, participated voluntarily and were
propetly trained before the information was collected.
Data collection was performed in 2017 and 2018.

The instrument used in this study, known as the
Probability of Repeated Admission (PRA) scale, was
advocated by Boult et al."” and is a simple screening
tool for the risk of hospitalization in the elderly
population.

Risk factors related to the PRA include age,
gender, self-perception of health, history of hospital
admission in the last year, number of medical visits,
presence of diabetes, heart disease and caregiver
availability.

In Brazil, the use of the PRA was attested to by
Veras", Negti et al.”” and validated by Dutra et al.”.
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The risk of hospital admission was calculated by
means of a logistic regression model, with the formula:
PRA= eBX/(1+eBX), where: PIR=probability of
repeated admission; E=natural logarithm; BX=
BO0+B1X1+B2X2+...B13X13; BO= constant of
the logistic regression equation (-1.802); X=1 or 0,
presence or absence of each risk factor; B= logistic
regression coefficient for each risk factor!*!%20.

Risk factors related to the PRA variables, when
applied to a logistic regression model, generate
values from 0 to 1, where higher values determine
a higher risk of hospital admission. For the reference

1819 were used. The

values, the studies of Pacala et al.
degree of frailty was calculated by means of the
logistic regression of each risk factor, according to
Veras'. In this study, the risk of hospital admission
was calculated using logistic regression analysis
and classified in the strata proposed by Veras" as
low (<0.300); medium (0.300-0.399), medium-high

(0.400-0.499) and high (>0.500) (Chart 1).

The research data was processed in a spreadsheet
with double entry of data, validation and data
conferencing. The data was subsequently transferred
to the Statistical Package for the Social Science
(SPSS) version 24.0, for statistical analyzes.

The data were analyzed using descriptive statistics
and the relationships between the frailty phenotypes
and the variables by means of frequency distribution
and Person’s Correlation test, considering values of
$=0.05 as significant.

The study complied with Resolution N°
466/2012 and was approved by the Research Ethics
Committee of the Universidade Federal do Rio
Grande do Sul, under n° 1.716.579 on September
8, 2016. All the participants signed a Free and

Informed Consent Form.

RESULTS

The sample studied (N=604) was composed of
people aged between 60 and 93 years, with a mean age
of 69.6 (£7.1) years. Men were the majority (n=321)
representing 53.1% of the study population, while

women (n=283) accounted for 46.9%.
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The mean PRA score was 0.15 (£0.08). In
a general context, the prevalence of PRA in the
group represented 15.1% (n=91) of the overall
population surveyed (N=0604), presenting a low risk

of hospital admission (n1=553, 91.6%), and there was a
predominance of the male population in the Medium
(n=33; 80.5%); Medinum-High (n=T7; 87.5%) and High
(n=2; 100%) (Chart 1).

Chart 1. Stratification of the probability of repeated admission (PRA) in the population of elderly retired rural

workers. Rio Grande do Sul (N=604), 2017-2018.

Stratification of Risk Probability of Repeated Admission (PRA) n (%)
High 20.500 2(0.3)
Mean-High From 0.400 to 0.499 8(1.3)
Mean From 0.300 to 0.399 41(6.8)
Low <0.300 553(91.6)
Total 604(100.0)

We observed that the rural elderly persons
surveyed had a balanced perception between positive
(n=312, 51.6%) and negative (n=292; 47.4%) concepts
of their health (Table 1), placing the group surveyed
among the concepts of regular and good (n=503,
83.3%). However, there was a predominance of the
most negative (poorand fair) perceptions in the group
with the highest hospital admission risk.

In general, the distribution of hospitalizations
in the last 12 months, as a variable of the PRA,
tended towards a reduction in stratified scores,
that is, there was a greater number of people with
few or no hospitalizations. However, the Medium
and Medinm-High risk factor strata values were
higher in relation to individuals with more than
one hospitalization (Table 1).

In relation to the number of doctot’s appointments,
it was observed that the majority of individuals had
sought medical assistance in the previous year.
However, individuals with a bigh and a wedinm-high
risk of hospitalization reported having gone to the
doctor or clinic more often (>3 times). In terms of
chronic diseases, a diagnosis of diabetes mellitus
was reported by the Medium-High (n=5, 62.5%) and
High (n =2;100%) groups. The Low and Medium risk
groups, meanwhile, accounted for 80.7% (n=4406) and
58.5% (n=24) of those who did not have the disease,
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respectively. Cardiovascular diseases were found to
be more closely related to the at risk groups, with
only the Low risk group containing a concentration
of individuals without a diagnosis and /ot symptoms
of any cardiovascular disorder (n=435, 78.7%).

Analyzing the variables based on gender, there
was (table 2) a predominance of men in the highest
risk stratification scores, with 13.1% (n=42), in
contrast to 3.2% (n=9) of women. In contrast, there
is homogeneous distribution among the groups in
relation to the perception of health, the presence of
chronic diseases and perceptions of social support

when referring to having a caregiver, where needed.

In terms of medical consultations, greater
numbers of men reported not having sought any
medical treatment in the previous year (n=49, 15%).

In relation to age, a significant trend in the
distribution of risk scores was identified mainly
in the 70-79 year-old group, when the sample was
analyzed (p=0.022).

Regarding the regions surveyed (Table 3),
although the prevalence of the risk of hospital
admission is low, there was a distribution of Mediun: to
High PR A scores in the South (Camaqua and Pelotas)

and Santa Maria regions. However, the identification
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of Medium, Medinm-High and High risks can be seen, the Low risk group. Medium risk, meanwhile, has a
with distribution in the regions of Santa Maria and slightly greater distribution in the regions of Pelotas
Camaqua. The Vale do Rio dos Sinos and Serra region (South) (n=7; 23.3%), Santa Maria (n=5; 11.1%) and
(n=43; 100%) contained only elderly persons from  Litoral (coast) (n=5; 9.4%).

Table 1. Distribution of risk factors for hospital admission in the elderly rural population of Rio Grande do Sul
(N=604), 2017 and 2018.

Risk Factor Low Medium Medium-High High Total ya
(<0.300) (0.300 a 0.399) (0.400 2 0.499) (=0.500)
n (%) n (%) n (%) n (%) n (%)
Perception of Health
Poor 24 (4.3) 12 (29.3) 4 (50.0) 2 (100) 42 (7.0)
Fair 220 (39.8) 26 (63.4) 4 (50.0) 0 (0.0) 250 (41.4)
Good 252 (45.0) 124 0 (0.0 0 (0.0 253 (41.9) 0.001
Very good 39 (7. 124 0 (0.0 0 (0.0 40 (6.6)
Excellent 18 (3.3) 124 0 (0.0 0 (0.0) 19 3.1)
Hospitalization
> 3 times 3(0.5) 2 (4.9 1(12.5) 0 (0.0 6 (1.0)
2-3 times 16 (2.9) 1(2.4) 1(12.5) 0 (0.0 18 (3.0)
Once 52 (9.4) 11 (26.8) 3 (37.5) 1 (50.0) 67 (11.1) 0.001
None 482 (87.2) 27 (65.9) 3 (37.5) 1 (50.0) 513 (84.9)
Doctot's appointments
> 3 times 140 (25.3) 37 (90.2) 8 (100.0) 2 (100.0) 187 (31.0) 0.001
2 or 3 times 210 (38.0) 4 (9.8) 0 (0.0) 0 (0.0 214 (35.4)
Once 129 (23.3) 0 (0.0) 0 (0.0) 0 (0.0 129 (21.4)
None 74 (13.4) 0 (0.0 0 (0.0 0 (0.0) 74 (12.2)
Diabetes
Yes 107 (19.3) 17 41.5) 5(62.5) 2 (100.0) 131 (21.7) 0.001
No 446 (80.7) 24 (58.5) 3 (37.5) 0 (0.0 473 (78.3)
Cardiovascular diseases
Yes 118 (21.3) 26 (63.4) 8 (100.0) 2 (100.0) 154 (25.5) 0.001
No 435 (78.7) 15 (36.6) 0 (0.0 0 (0.0 450 (74.5)
Gender
Male 279 (50.5) 33 (80.5) 7 (87.5) 2 (100.0) 321 (53.1) 0.001
Female 274 (49.5) 8 (19.5) 1(12.5) 0 (0.0 283 (460.9)

*Pearson’s Chi-squared test.
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Table 2. Distribution of the eldetly rural population of Rio Grande do Sul, in relation to hospital admission risk

variables, by gender (N=604), 2017 and 2018.

Variables Gender Total P

Female Male

n (%) n (%) n (%)
Age Range (years)
60-69 154 (54.4) 169 (52.6) 323 (53.4) 0.022
70-79 99 (35.0) 113 (35.2) 212 (35.2)
80+ 30 (10.6) 39 (12.1) 69 (11.4)
Health Perception
Excellent 10 (3.5) 9 (2.8) 19 (3.1)
Very good 20 (7.1) 20 (6.2) 40 (6.6)
Good 119 (42.0) 134 (41.7) 253 (41.9)
Fair 111 (39.2) 139 (43.3) 250 (41.4)
Poor 23 (8.1) 19 (5.9) 42 (7.0)
Medical appointment
None 25 (8.8) 49 (15.3) 74 (12.2)
Once 63 (22.3) 66 (20.0) 129 (21.4)
2 ot 3 times 98 (34.0) 116 (36.1) 214 (35.4)
> 3 times 97 (34.3) 90 (28.0) 187 (31.0)
Diabetes Mellitus
No 219 (77.4) 254 (79.1) 473 (78.3)
Yes 64 (22.6) 67 (20.9) 131 (21.7)
Cardiovascular disease
No 205 (72.4) 245 (76.3) 450 (74.5)
Yes 78 (27.6) 76 (23.7) 154 (25.5)
Caregiver
Yes 255 (90.1) 301 (93.8) 556 (92.1)
No 28 (9.9) 20 (6.2) 48 (7.9)
Hospital admission
No 244 (86.2) 269 (83.8) 513 (84.9)
Yes 39 (13.8) 52 (16.2) 91 (15.1)
Probability of Repeated Admission
Low 274 (96.8) 279 (86.9) 553 (91.6)
Medium 8(2.8) 33 (10.3) 41 (6.8) 0.001
Medium-High 1(0.4) 7(2.2) 8 (1.3)
High 0 (0.0) 2(0.6) 2(0.3)
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Table 3. Distribution of Probability of Repeated Admission (PIA) in relation to the regions of residence of the
eldetly retired rural workers in the state of Rio Grande do Sul (N=604), 2017 and 2018.

Regional branches* Low Mean Mean-High High Total P
(<0.300) (0.300 t0 0.399)  (0.400 to 0.499) (=0,500)
n (%o) n (%) n (%) n (%) n (%)
Médio e Alto Uruguai 147 (26.0) 6 (14.6) 1(12.5) 0 (0.0) 154 (25.5)
Passo Fundo 67 (12.1) 5(12.2) 1(12.5) 0 (0.0 73 (12.1)
Litoral (Coast) 48 (8.7) 5(12.2) 0 (0.0) 0 (0.0 53 (8.8)
Santa Rosa 48 (8.7) 249 0(0.0) 0 (0.0) 50 (8.3)
Missoes 11 47 (8.5) 3(7.3) 0 (0.0) 0 (0.0) 50 (8.3)
Santa Maria 36 (6.5) 5(12.2) 3(37.5) 1 (50.0) 45 (7.4)
Vale do Rio dos Sinos 43 (7.8) 0 (0.0 0 (0.0 0 (0.0 43 (7.2) 0.003
e Serra
Vale do Rio Pardo e 31 (5.0) 249 0(0.0) 0 (0.0) 33 (5.4)
Baixo Jacui
Sul (Pelotas) 21 (3.8) 717.1) 2 (25.0) 0(0.0) 30 4.9)
Camaqui 23 4.2) 24.9) 1(12.5) 1 (50.0) 27 (4.5)
Serra do Alto Taquari 24 (4.3) 24.9) 0 (0.0) 0(0.0) 26 (4.3)
Fronteira 18 (3.3) 2 (4.9 0 (0.0) 0 (0.0) 20 (3.3)

*Chi-squared test =60.142; degree of freedom =33; p-valne =0.003.

DISCUSSION

The profile of the risk of hospital admission of
the researched population, analyzed according to
the variables proposed by Boult et al."”, indicates
certain peculiarities.

The rural elderly persons in this study exhibited
a low risk of hospital admission; unlike the studies
by Negti et al."” which identified a higher risk in the
rural elderly population (54.6%) than in the urban
elderly population (42.4%).

In general, other studies that evaluated urban
ot urban and rural samples, such as Estrella et al.”
Veras' and Dutra et al.' found a higher prevalence
of low risk in the population (76.3%, 75.0% and
64.3%, respectively). Low risk was more prevalent
in these studies, with the progressive reduction of
the other strata'*1%2021,

The rural elderly in Rio Grande do Sul surveyed
had a young profile, with a mean age of 69.6 (+7.1)
years. For Papalia et al.” the term young eldetly
person normally refers to people aged 65 to 74 years

Rev. Bras. Geriatr. Gerontol. 2019;22(3):6180221

who, according to the authors, are usually active,
full of life and vigorous. Older people aged 75-84
years and those aged 85 or older are more prone
to weakness and illness and may find it difficult to
petform some activities of daily living®*. While the
authors base their work on American studies, which
consider elderly persons as those older than 65, it
can still be inferred that the population studied has a
significant prevalence of individuals at the beginning
of the senility process and, therefore, better health
conditions among the elderly.

A total of 53.4% of the studied group were
concentrated in the 60 to 69 years age group (n1=287)
and 46.6% (n=281) in the over 70 years of age
range. We identified a direct relationship with age
in the risk strata observed in this study, as in the
studies described by Boult et al.”’, which describe
relationships of risk with more advanced ages. A
study carried out in eight American states with eldetly
people hospitalized for acute strokes identified that
16.6% of this population was readmitted to hospital
within 30 days and that the advancement of age was

a predictive factor®.




Risk of hospitalization of the elderly

In terms of perception of health, it was observed
that negative concepts were more closely related
to a greater risk of hospitalization, however the
population studied contains a higher prevalence of
elderly people who described their health as good or
regular. These findings are similar to those reported
in other studies such as those of Dos Santos et al.*’
and Garbaccio et al.?*, However, differences with
findings in literature were found in relation to
negative health perception, as women were more
likely to refer to their health as poor*. In this regard,

Confortin et al.?®

draw attention to the subjective
judgment of the eldetly in relation to their physical
functioning, and health is included in this overall

evaluation of the status described.

Hospital admissions were observed in 15.1%
(n=91) of the group, with a higher percentage of
cases in the Medium and Medium-High groups. Hospital
readmission situations have been described in non-
Brazilian studies, especially in relation to the presence
of chronic diseases such as cardiovascular diseases™
ot diabetes mellitus (DM). Ostling et al.”’, indicate
30-day readmission rates for patients hospitalized
with DM well above (14.4-22.7%) the rate for all
hospitalized patients (8.5-13.5%).

Risk factors related to chronic diseases are
consistently high, among readmission rates; especially
those for heart failure, determining the need for
strategies to systematically resolve this problem. Data-
based care models that incorporate risk predictions can
be used at the point of care to optimize interventions

and provide patient-centered care®.

In terms of regional aspects, differences were
observed in the identification of greater risks of
hospitalization in some regions, such as Santa Maria,
Camaqua and the Southern region, as previously
mentioned. A more sensitive analysis of factors
associated with these findings requires a careful,
deeper investigation, especially considering the
prevalence of elderly persons at medium and high
risk identified in this study.

Overall, it was found that 91.6% of the population
studied had a low risk of hospitalization. In Brazilian

studies, a low risk trend was also identified, as in
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the work by Veras', where the studied population
presented a rate of 75.8%. It could be said that these
8.4% of the studied population at greater risk is
comparable to the approximately 7% described
by the aforementioned Brazilian and American
studies!$16:20,21,26

As a limitation of this study it is worth noting
its cross-sectional nature, and that it reflects the
condition of rural workers residing in a certain region
of the country, who are unionized and the majority
of whom are active in their labor and social practices.
The associations measured, in the same way, reflect
the low number of subjects identified as having a
significant risk of hospital admission.

Perez® points out that, although there is evidence
of the usefulness of the PRA for Brazil, it was created
from the identification of predictive variables based
on empirical data from North American samples;
indicating a need for the evaluation for distinct
socioeconomic and cultural realities before its
systematic use. In this sense, the present study
reflects conditions of reality in the use of the factors
of the PRA, without ruling out other conditions
that may have an influence on the outcome of
hospital admission and indicating the need for
robust studies on the subject with this population.
Another pertinent issue is the scarcity of literature
concerning investigations in Brazil, which would
allow comparison with the present study.

CONCLUSION

Population aging is a reality in Brazil, bringing
with it socio-political demands inherent to this phase
of the life cycle. Among these, those related to the
characteristics of the use of health services by the
elderly, especially hospitals, are worthy of note.

It can be concluded that the risks of hospital
admission of the studied group are associated with
elderly men living in the south and center-west
regions of Brazil, with the region of the center of
the state or the Santa Maria and Camaqua regions,
located in the metropolitan mesoregion, representing
a reference point. Aspects related to the regional
characteristics of the findings of this research suggest
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the need for more in-depth studies on several factors
related to the Probability of Repeated Admission,
especially those that may be associated with the rural
elderly population.

Thus, the accelerated process of aging of the
Brazilian population presupposes the necessity of
understanding the specificities of this group, in
relation to the management of health care resources,
among other aspects relevant to a dignified and
adequate quality of life for the elderly. Thus, the
present study indicates certain peculiarities in
relation to the demands of elderly persons retired
from agricultural labor.

The perception of health and the elements
of frailty of agricultural workers, as well as the
conditions of access to health services, raise pertinent
questions in relation to the agenda to be followed
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