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Abstract  This study aimed to identify factors associated with hospital admissions of the elderly.
All residents of Bambuí, Minas Gerais State ≥ 60 years (n = 1,742) were selected. Some 1,606 of
these (92.2%) participated in the study. The dependent variable was the number of hospital ad-
missions (none, one, and two or more) during the previous 12 months. Independent variables
were grouped as enabling, predisposing, and need-related factors. The strongest associations
with multiple hospital admissions were: living alone; financial constraints to purchase of med-
ication; and various indicators of need (worse self-perceived health, more visits to physician,
greater use of prescription medications, and history of coronary heart disease). Such variables
could help identify older adults at greatest risk and thus prevent hospitalization.
Key words  Aging; Health Services Accessibility; Hospitalization

Resumo  O estudo procura identificar fatores associados com internação hospitalar entre
idosos. Foram selecionados todos os adultos residentes em Bambuí, Minas Gerais, com 60 ou
mais anos (n = 1.742). Deste total, 1.606 (92,2%) participaram no estudo. A variável dependente
era o número de internações hospitalares (0, 1 ou ≥ 2) nos últimos 12 meses. As variáveis inde-
pendentes foram classificadas como facilitadoras, predisponentes e relacionadas a necessidades.
As variáveis independentes que demonstraram associações mais fortes com o número de inter-
nações hospitalares foram: o fato de viver sozinho(a); restrições financeiras à aquisição da medi-
cação prescrita e diversos indicadores de necessidade (percepção negativa da própria saúde,
número maior de consultas médicas, maior uso de medicação com receita médica e história de
doença coronariana). Estas variáveis poderiam ajudar a identificar os idosos com risco elevado
de hospitalização e contribuir para medidas preventivas.
Palavras-chave  Envelhecimento; Acesso aos Serviços de Saúde; Hospitalização 



GUERRA, H. L. et al.1346

Cad. Saúde Pública, Rio de Janeiro, 17(6):1345-1356, nov-dez, 2001

Introduction

Ageing of the population was a phenomenon
initially observed in developed countries, but
in recent years the number of older adults in
developing nations has increased more rapidly.
Projections recently published by the World
Health Organization (WHO) estimate that be-
tween 1990 and 2,025 the elderly population
will increase by approximately seven to eight
times in countries such as Colombia, Malaysia,
Kenya, Thailand and Ghana. The same projec-
tions indicate that five of the 10 countries with
the highest population of older adults in 2025
will be developing countries, including Brazil,
where an estimated number of 27 million peo-
ple will be over 60 years old (WHO, 1998). The
proportion of people aged 60 or older years in
Brazil increased from 6.1% in 1980 (7,204,517
inhabitants) to 7.9% in 1996 (12,398,678 inhab-
itants), corresponding in absolute numbers to
an increase of 5.2 million individuals (IBGE,
1981, 1997).

The increase of the elderly population im-
plies a greater number of health problems,
with the highest demand for health care ser-
vices concentrated within this group (Kalache
et al., 1987; Lima-Costa et al., 2000a; Ramos et
al., 1987; Taket, 1992; Veras et al., 1987). In Brazil,
the costs of hospital public admissions for in-
dividuals aged ≥ 60 years, who comprised 7.9%
of the population of the country in 1996, will
reach 27.2% of the total this year (Lima-Costa
et al., 2000a). It is known also that the high cost
of health services utilized by the older adult
population, principally hospital admissions, is
concentrated in a small subgroup of this popu-
lation (Freeborn et al., 1990; McCall & Wai,
1983; Roos & Shapiro, 1981; Roos et al., 1989;
Zook & Moore, 1980). Members of this minority
could have a better health situation with less
frequent hospital admissions, if they could be
identified in advance and treated preventively
(Boult et al., 1993). Thus, knowledge of the fac-
tors associated with hospital admissions among
the elderly is important to prevent these, or at
least to organize the provision of services at the
hospital, ambulatory, community and house-
hold level (Boult et al., 1993, 1994; Evans et al.,
1988; Pacala et al., 1995), in order to produce a
positive impact on the quality of life for older
adults and rationalize treatment costs. 

Since the behavioral model was proposed
to investigate the determinants of health ser-
vice utilization in the early 1970s (Aday & An-
dersen, 1974; Andersen & Newman, 1973), vari-
ous studies have been carried out in developed
countries to identify the factors associated

with use of the health services by older people
(Branch et al., 1981; Coleman et al., 1998; Evans
et al., 1988; Satish, 1996; Wolinsky et al., 1992).
More recently, population-based studies have
been carried out in developed countries to iden-
tify predictive characteristics for hospital ad-
missions in this population (Boult et al., 1993;
Hurd & McGarry, 1997; Pacala et al., 1997). In
general, these have shown that the most impor-
tant variables are: poor self-perceived health
status, more advanced age, greater number of
visits to a doctor in the previous year, greater
number of medications utilized, disability to
perform some activities of daily living (ADL)
and presence of certain diseases, such as coro-
nary disease and diabetes, among others. It is
not known, however, if these variables are capa-
ble of predicting hospital admissions among
older adult residents of developing countries. 

The factors associated with the utilization
of health services (ambulatory, hospital and
others) in developing countries were investi-
gated based on cross sectional studies devel-
oped in Mexico (Borges-Yáñez & Gómes-Dan-
tés, 1998) and Brazil (Pinheiro & Travassos,
1999). The former study, based on information
from a national health survey carried out in
1994, verified that more advanced age, inabili-
ty to work during the previous week, access to
social security, and report of previous diagno-
sis of any disease were associated with utiliza-
tion of health services. In the latter study, car-
ried out in the city of Rio de Janeiro, it was veri-
fied that the factors associated with the utiliza-
tion of health services by the elderly were fe-
male sex, access to private health plan, resi-
dence in richest areas of the city and history of
prior diagnosis of any disease. 

To our knowledge, no studies have been
done in developing countries that specifically
examine characteristics associated with hospi-
tal admissions among older adults. The present
study, utilizing data obtained from the baseline
of a Brazilian prospective study on health of
the elderly (The Bambuí Health and Aging
Study – BHAS) (Lima-Costa et al., 2000b) aims
at identifying characteristics associated with
the occurrence of hospital admissions among
older adults.

Material and methods

Study area

The municipality of Bambuí has around 20,000
inhabitants, 70% of whom lived in the urban
area (Bambuí town) in 1991 (IBGE, 1992). The
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human development index in the municipality
during that year was 0.70, life expectancy at
birth was 70.2 years and 75% of deaths occurred
among people ≥ 50 years of age (FJP/IPEA,
1996). The leading causes of deaths in the mu-
nicipality in 1996 were stroke (ICD-10: I60-I69),
Chagas disease (ICD-10: B57), ischaemic heart
disease (ICD-10: I-20-I25), and pulmonary
chronic obstructive disease (ICD-10: J43, J44)
(death rates = 110.0, 61.4, 42.5 and 18.9 per
100,000, respectively) (DATASUS, 1998; OMS,
1995). The high mortality rate due to Chagas’
disease among the residents of this community
is the consequence of past exposure to infec-
tion with Trypanosoma cruzi. Transmission of
infection has been interrupted in the munici-
pality for over 20 years, however seropositivity
remains high among the elderly due to the co-
hort effect (Lima-Costa et al., in press). 

The town of Bambuí possesses a general
hospital with 62 beds and a polyclinic munici-
pal that offers 24hr. Primary Health Care. In
1996 there was one doctor per 1,000 inhabi-
tants of the municipality. In that year, 545 pub-
lic hospital admissions were registered under
the public health system (Sistema Único de
Saúde) for residents of Bambuí aged ≥ 60 years
(DATASUS, 1997). Among these, the principal
causes were cardiac insufficiency (CID-9: 428)
and bacterial pneumonia (CID-9: 482, 485, 486)
(admission rates = 28.9 and 25.2 per 1,000 in-
habitants respectively) (OMS, 1985).

Study population

A complete census of the town of Bambuí was
carried out by our research team in November
and December 1996 to identify the participants
of the study. All those aged ≥ 60 years old on
January 1st 1997 were selected to participate in
the baseline of the cohort study. More details
can be seen in Lima-Costa et al. (2000b). 

Study variables

The dependent variable of this study was the
number of hospital admissions during the last
12 months (none, one and two or more). Hos-
pitalization was defined by passing at least one
night in hospital as a patient (Coroni-Huntley
et al., 1986). 

Selection of independent variables for the
present study followed the model proposed by
Andersen (Aday & Andersen, 1974; Andersen,
1995; Andersen & Newman, 1973) to investi-
gate characteristics associated with health ser-
vice use. According to this model, the individ-
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ual determinants of the utilization of health
services are grouped into indicators of predis-
posing, enabling and need. The variables of
predisposing refer to characteristics whose ex-
istence precedes the occurrence of any specific
episode of disease (gender, age and beliefs with
respect to the efficacy of medical treatments
are examples of predisposing). Enabling vari-
ables are factors that make the health services
available to the individual (income and cover-
ing for health plans are examples of enablers).
Variables of need represent more immediate
causes for the utilization of health services
(history of previous diagnosis of any disease
and self-perceived health status are examples
of indicators of need).

The indicator variables of predisposing in
the present study were the following: (1) age
in years (60-69, 70-79, ≥ 80 years), (2) gender
(male, female), (3) marital status (married/liv-
ing together, single, separate/divorced, wid-
owed), (4) educational level in completed years
of schooling (none, 1-3, 4-7, ≥ 8) and (5) living
alone (yes or no). 

The indicator variables of enabling were:
(1) family income (< 2, 2-3, 4-5, ≥ 6) and (2) in-
dividual income (< 1,1,2-3, ≥ 4) in minimum
Brazilian wages at the time of interview, (3)
coverage by private health plan (yes or no), (4)
principal problem perceived when medical
services needed (none, difficulty of access to
local attendance center, other), (5) principal
problem perceived with regard to obtaining
medication (none, financial, others). The indi-
cator variables of need were the following:
(1) report of previous medical diagnosis of se-
lected diseases/conditions (coronary disease –
angina pectoris and/or myocardial infarction,
arterial hypertension, arthritis, diabetes and
Chagas’disease) (yes or no), (2) self-perceived
health status during the past 6 months (very
good/good, reasonable, bad/very bad), (3)
ability to walk at least 1.5km without tiring (yes
or no), (4) disability to carry out at least one of
the following activities of daily life: bathing,
dressing, transferring from a bed to a chair, use
the bathroom or feed oneself alone (yes or no),
(5) unable to carry out routine activities during
the last two weeks due to health problems (yes
or no), (6) bedridden in some moment in the
last two weeks due to health problems (yes or
no), (7) number of visits to a doctor in the last
12 months (≤ 2, 3-4, ≥ 5), (8) number of med-
ications prescribed by a doctor and used in the
last 3 months (none, 1-2, 3-4 and ≥ 5).
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Data collection

The information for the present study was ob-
tained through an interview carried out in the
baseline of the cohort study, using the BHAS
questionnaire. These interviews lasted approx-
imately 90 minutes and were carried out in the
homes of the interviewees. When the intervie-
wee was unable to respond to the interview,
due to a cognitive deficit or for some other
health reason, an appropriate proxy respon-
dent was used (Magaziner, 1992; Nelson et al.,
1990). These proxy did not answer questions
that depended on personal judgement, such as
self-perceived health status. More details are
provided in Lima-Costa et al. (2000b). 

Data analysis

Univariate analysis was based on Pearson’s chi-
square test and chi-square test for linear trend
(Armitage & Berry, 1987). Multivariate analysis
was based on the adjusted odds ratios (OR) and
on their confidence intervals at the 95% level
obtained by Woolf ’s method (Schlesselman,
1982). The OR were adjusted by logistic multi-
nomial regression (Hamilton, 1993; Hosmer &
Lamershow, 1989), taking as reference class the
absence of hospital admissions in the last 12
months. Age and sex were considered a priori
to be potential confounding variables in this
study. All other variables that are in the uni-
variate analysis presented association with the
number of hospital admissions below the 0.20
significance level were examined in the multi-
variate analysis (Greenland, 1989). 

Multivariate analysis was carried out ini-
tially by each of the three groups of determi-
nants (predisposing, enabling or need) follow-
ing which the final model was constructed,
including all the variables that were associat-
ed with the number of hospital admissions at
< 0.20 level in each group of determinants. 

Results

Of the 1,742 elderly selected, 1,606 (92,2%) par-
ticipated in the present study. Sixty percent of
the participants were female and the median
age was 68 years. Of these individuals, 1,244
(77.5%), 250 (15.6%) and 112 (7.0%) reported
having had no, one and ≥ 2 hospital admissions
in the last 12 months, respectively.

The results of the univariate analysis of the
indicators of predisposing for health service
utilization, according to the number of hospi-

tal admissions are presented in Table 1. All the
variables studied (gender, age, marital status,
living alone, complete years of schooling) were
associated with the number of hospital admis-
sions during the last 12 months. 

The totals of the univariate analysis of the
indicators of enabling for health service use are
presented in Table 2. Among these variables,
only coverage by health plan was not signifi-
cantly associated with the number of hospital
admissions at < 0.05 level (p = 0.058). All the
others (family and individual income, report of
problems of access to local medical attention
and financial problems in obtaining medica-
tion) were statistically associated with the num-
ber of admissions. 

The results of the univariate analysis of the
indicators for need of utilization of health ser-
vices are presented in Tables 3 and 4, and are
based on the number of hospital admissions.
All of these presented a significant association
with the number of hospital admissions in the
last 12 months (p < 0.05): number of visits to
the doctor during the last 12 months, number
of prescribed medications used in the last
three months, inability to perform routine ac-
tivities because of a health problem during the
last two weeks, having been bedridden during
the last two weeks, inability to walk 1.5km with-
out tiring, disability to carry out one or more
daily activities, poor self-perceived health sta-
tus in the last six months, positive medical his-
tory of coronary disease, arterial hypertension,
arthritis, diabetes and Chagas’ disease.

The final results of the multivariate analysis
of factors associated with the occurrence of
hospitalizations in the last 12 months are pre-
sented in Table 5. The following variables were
independently associated with reports of one
and two or more hospital admissions: greater
number of visits to the doctor in the last 12
months (3-4 and ≥ 5), use of greater numbers
of prescribed medications in the last three
months, having stopped carrying out some ac-
tivity for a health problem in the past two
weeks, having been bedridden in the last two
weeks and an inability to walk 1.5km without
tiring. The male sex, living alone, report of fi-
nancial problems to obtain medication, self-
perceived health as bad/very bad and requir-
ing a proxy respondent to answer the interview
were independently associated only with the
report of two or more hospitalizations. 
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Discussion

The characteristics most strongly associated
with the occurrence of hospital admissions in
the present study were the indicators of need.
The magnitude of the associations was greater
when two or more hospitalizations were con-
sidered. This result is consistent with that ob-
served in two sectional studies (Branch et al.,
1981; Hurd & McGurry, 1997) and a population-
based prospective study (Boult et al., 1993)
performed in the United States. It is important
to emphasize that the indicators of need were
also the ones most strongly associated with use
of health services in general (ambulatory, hos-
pital and others) in previous studies carried
out in Mexico (Borges-Yáñes & Gómes-Dantés,
1998) and Brazil (Travassos & Pinheiro, 1999).

Among the indicator variables of need, it is
worth calling attention to the self-perceived
health status, which in the present study was

strongly associated with the occurrence of two
or more hospitalizations. This indicator has
consistently been found to be associated with
the occurrence of hospital admissions among
the elderly both in developed countries (Boult
et al., 1993; Branch et al., 1981) and developing
countries (Fernández-de-la-Hoz & Leon, 1996).
It is also important to emphasize that poor self-
perceived health status has been a robust pre-
dictor of mortality among old people in differ-
ent countries and cultures (Helmer et al.; 1999;
Korten et al., 1999; Menec et al., 1999; Onawola
et al., 1998).

The other indicator variables of need found
to be independently associated with the occur-
rence of hospitalizations in the present study
(visits to a doctor, medications prescribed, in-
ability to perform activities due to health prob-
lems, bedridden state and an inability to walk
1.5km without tiring), are also in agreement
with the findings of studies carried out in de-

Table 1

Distribution of indicators of predisposing for utilization of health services, according to the number of hospital 

admissions during the last 12 months among older adults. Bambuí, Minas Gerais State, Brazil, 1997.

Number of admissions
None One Two or more p value*

(n = 1,244) (n = 250) (n = 112)
% % %

Gender

Female 57,9 69,6 62,5

Male 42,1 30,4 37,5 0,002

Age (years)

60-69 59,4 55,6 49,1

70-79 30,8 30,0 29,5

> 80 9,8 14,4 21,4 0,002

Marital status

Married/live together 51,0 38,8 47,3

Single 10,5 12,0 8,9

Divorced/separated 4,8 6,8 4,5

Widow 33,7 42,4 39,3 0,031

Living alone

Yes 14,5 19,2 22,3

No 85,5 80,4 77,7 0,026

Years of schooling

None 30,3 38,4 44,6

1-3 33,4 28,4 33,9

4-7 27,7 25,6 19,6

> 8 8,5 7,2 1,8 0,003

* Pearson chi-square test
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veloped countries (Boult et al., 1993; Branch et
al., 1981).

The use of a greater number of medications
prescribed was independently associated with
one and two or more hospitalizations in the
last 12 months. Two hypotheses may be raised
to explain this finding: first, the number of
medications prescribed may reflect a worse
state of health; and the second, the risk may
be related to the concomitant use of diverse
drugs, this being common among the elderly
(Borges-Yáñes & Gómes-Dantés,1998; Mosegui
et al, 1999). A study carried out in Sweden
demonstrated that 25% of hospitalizations
were related to adverse effects of medications
and that the risk of these reactions increased
with the number of drugs used (Cadigan et al.,
1989). In Brazil, the quality of medication use
in elderly people was investigated by Mosegui

et al. (1999), who showed that the occurrence
of medication interaction and other problems
elevated the risk of adverse reactions. 

In a cohort study carried out in the United
States, it was shown that the medical history
report of coronary disease was associated with
the occurrence of hospitalizations. Other chron-
ic diseases/conditions such as arterial hyper-
tension, diabetes and arthritis did not present
this association (Boult et al., 1993). Similar re-
sults were obtained in the present study.

The existence of an association between
disability to perform one or more ADLs and the
occurrence of hospital admission was observed
in two cross sectional studies carried out in the
United States, (Branch et al., 1981; Hurd &
McGurry, 1997), but this association was not
found in a cohort study performed in the same
country (Boult et al., 1993). In the present study,

Table 2

Distribution of indicators of enabling for utilization of health services, according to the number of hospital admissions

during the last 12 months among older adults. Bambuí, Minas Gerais State, Brazil, 1997.

Number of hospital admissions
None One Two or more p value**

(n = 1,244) (n = 250) (n = 112)
% % %

Monthly family income*

< 2,00 27,5 32,8 48,2

2,00 – 3,99 38,3 36,0 32,1

4,00 – 5,99 14,9 15,6 10,7

≥ 6 18,6 13,6 8,0 0,000

Monthly personnel income*

< 1,00 11,4 10,4 10,7

1,00 – 1,99 59,9 65,2 77,7

2,00 – 3,99 15,4 12,4 8,0

≥ 4,00 13,0 12,0 3,6 0,006

Private health plan

No 80,1 80,0 89,3

Yes 19,9 20,0 10,7 0,058

Major problem to access medical services

None 36,2 28,8 20,5

Difficulties of access to 8,3 16,8 20,5
medical services local

Others 55,1 53,6 58,0 0,000

Major problem in obtaining medication

None 52,7 44,0 23,2

Financial problem 39,9 47,6 65,2

Others 7,2 7,6 10,7 0,000

* In Brazilian minimum wages (US$ 120.00, during the study period)
** Pearson chi-square test
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the association between disability to carry out
at least one among five ADLs and the occur-
rence of hospital admissions encountered in
the univariate analysis was not maintained af-
ter adjustments by confounding variables. 

With respect to the indicator variables of
predisposing for hospitalizations, none was as-
sociated with the occurrence of a single hospi-
tal admission. The male sex and living alone
presented independent associations with the
occurrence of two or more hospital stays. The
greater occurrence of hospitalization among
men, also observed in other studies (Boults et
al., 1993) could signify that men seek medical
assistance later than women and that the entry
point to the health system for elderly male resi-

dents of Bambuí could be the hospital. The as-
sociation between living alone and the occur-
rence of hospital stays, observed in the present
study, was not found in previous studies car-
ried out in developed countries. Our results
suggest that in the community studied, hospi-
talization may be a substitute for lack of ade-
quate household care. Among the enabling in-
dicators, we observed that only the report of fi-
nancial constraints to obtain medication was
associated with the occurrence of two or more
hospital admissions. In spite of the lack of sim-
ilar findings in other studies, our results are
consistent with those which would be expected
under a health system that is still unprepared
to attend to the elderly population, and in

Table 3

Distribution of select indicators for the need of health services utilization, according to the number of hospital 

admissions during the last 12 months among older adults. Bambuí, Minas Gerais State, Brazil, 1997.

Number of hospital admissions
None One Two or more p value*

(n = 1,244) (n = 250) (n = 112)
% % %

Number of visits to a doctor 
during the last 12 months

≤ 2 62,8 38,4 11,6

3 – 4 9,8 27,2 29,5

≥ 5 17,4 34,4 58,9 0,000

Use of prescribed medications 
during the last 3 months

None 24,1 8,4 3,6

1 – 2 30,8 25,6 13,4

3 – 4 27,2 30,4 36,6

≥ 5 17,9 35,6 46,4 0,000

Unable to perform routine activities because 
of a health problem during the last 2 weeks 

Yes 12,0 30,0 43,8

No 88,0 69,6 56,2 0,000

Having been bedridden 
during the last two weeks

Yes 6,4 19,2 32,1

No 93,5 80,4 67,9 0,000

Capacity to walk 1.5km without tiring 

Yes 55,3 34,0 17,9

No 44,6 66,0 82,1 0,000

Disability in one or more ADLs**

Yes 7,1 16,4 20,5

No 92,8 82,8 79,5 0,000

* Pearson chi-square
** ADLs = activities of daily living (bathing, dressing, transferring, using the toilet or eating)
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which incipient pharmaceutical assistance ex-
ists with very high medication prices (Con-
sendey et al., 2000). 

There is consistent evidence among older
adults that holding a private health plan is as-
sociated with increased health service use in
general (Cohen et al., 1997; Hurd & McGarry,
1997; Lima-Costa et al., in press; Travassos et
al., 2000). The separate effect of private cover-
age on hospital admissions was investigated in
only one study. In this study, carried out in the
United States, it was demonstrated that among
people aged ≥ 70 years, private coverage was
positively associated with hospital stays. In
Bambuí, we observed a strong and positive as-
sociation between having private health plan
and the number of visits to a doctor or number
of prescribed medications used. This associa-
tion was not substantially affected by adjust-
ments for health status and other confounding

variables. Hospitalization, on the other hand,
was not found to be associated with private
coverage (Lima-Costa et al., in press). The dif-
ferences between these and the Bambuí’s re-
sults could be explained, at least in part, by the
(1) small proportion of coverage by supple-
mentary health plans in the study population
(20%) compared to that seen in the American
one (70%) and (2) by the existence in Brazil of a
public health system (Sistema Único de Saúde)
which guarantees free hospital care for the
whole population. It is important to note that
the proportion of those covered by a private
health plan in the study community is similar
to that observed in Brazil as a role (IBGE, 2000).

Our results show differences between the
determinants for the occurrence of a single
hospital stay and those for multiple admis-
sions. In general, the study variables are most
frequently, and most strongly, associated with

Table 4

Distribution of select indicators for the need of health services utilization, according to the number of hospital 

admissions during the last 12 months among older adults. Bambuí, Minas Gerais State, Brazil, 1997.

Number of hospital admissions
None One Two or more p value*

(n = 1,244) (n = 250) (n = 112)
% % %

Self-perceived health status during the last 6 months

Very good/good 26,3 18,0 2,7

Reasonable 49,1 43,6 23,2

Bad/very bad 20,3 29,6 61,6

Not informed** 4,3 8,8 12,5 0,000

Report of medical history of coronary disease

Yes 9,2 12,4 24,1

No 89,8 17,9 75,0 0,000

Report of medical history of hypertension

Yes 55,7 59,2 67,9

No 44,3 40,8 32,1 0,007

Report of medical history of arthritis

Yes 24,0 28,8 34,8

No 76,0 71,2 65,2 0,035

Report of medical history of diabetes 

Yes 10,6 12,4 18,8

No 89,4 87,6 81,2 0,031

Report of medical history of Chagas’s disease

Yes 22,3 33,2 36,6

No 77,7 66,8 63,4 0,000

* Pearson chi-square 
** proxy respondent
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Table 5

Final results of the multivariate analysis of factors associated with the occurrence of hospital 

admissions in the last 12 months among older adults. Bambuí, Minas Gerais State, Brazil, 1997.

One vs None Two or more vs None 
Hospital admissions hospital admissions
OR (CI 95%) OR (CI 95%)

Indicators of predisposing

Age in years (Ref: 60-69)

70-79 0,89 (0,64–1,24) 1,05 (0,62–1,78)

> 80 1,12 (0,71–1,76) 1,97 (1,05–3,68)

Gender (Ref: Female)

Male 0,86 (0,62–1,20) 1,82 (1,11–2,98)

Living alone (Ref: No)

Yes 1,44 (0,98–2,12) 2,69 (1,53–4,74)

Indicators of enabling

Major problem in obtaining medications (Ref: None)

Financial problems 1,16 (0,85–1,58) 2,47 (1,46–4,74)

Others 0,90 (0,51–1,61) 2,04 (0,92–4,56)

Indicators of need

Self-perceived health during the last 6 months 
(Ref: Very good/good)

Reasonable 0,73 (0,48–1,11) 1,71 (0,49–5,95)

Bad/very bad 0,69 (0,42–1,12) 4,74 (1,38–16,29)

Not informed* 1,42 (0,72–2,79) 6,04 (1,49–24,48)

Number of visits to a doctor during the last 
12 months (Ref: ≤ 2)

3 – 4 1,70 (1,17–2,48) 4,22 (2,07–8,58)

≥ 5 2,03 (1,38–2,99) 6,63 (3,33–13,19)

Use of prescribed medications during last 
3 months (Ref: None)

1 – 2 1,75 (1,02–3,00) 1,32 (0,38–4,58)

3 – 4 1,85 (1,05–3,23) 2,60 (0,80–8,43)

≥ 5 2,73 (1,53–4,88) 3,31 (1,01–10,82)

Report of medical history of coronary disease (Ref: No)

Yes 0,99 (0,63–1,56) 2,04 (1,16–3,59)

Unable to perform routine activities because of 
a health problem in the past 2 weeks (Ref: No)

Yes 1,75 (1,17–2,61) 1,88 (1,12–3,16)

Having been bedridden during last 2 weeks (Ref: No)

Yes 1,73 (1,07–2,81) 1,98 (1,10–3,54)

Capacity to walk 1.5km without tiring (Ref: Yes)

No 1,52 (1,09–2,13) 1,91 (1,08–3,38)

OR = odds ratio; CI = confidence interval – adjusted for all variables listed in the table 
using multinomial logistic regression (1,579 individuals participated in final analysis)
*proxy respondent
Ref = reference



GUERRA, H. L. et al.1354

Cad. Saúde Pública, Rio de Janeiro, 17(6):1345-1356, nov-dez, 2001

Acknowledgements

This study was sponsored by the Financiadora de Es-
tudos e Projetos (FINEP). H. L. G., E. U. and M. F. F. L.-
C. are fellows of the Conselho Nacional de Desenvolvi-
mento Científico e Tecnológico (CNPq). This study
would not have been possible without the collabora-
tion of the population of Bambuí.

the occurrence of multiple hospitalizations.
This observation is important, since programs
of prevention should prioritize the neediest
members of the elderly population and conse-
quently, those with the highest probability of
multiple hospital stays (Freeborn et al., 1990;
Zook & Moore, 1980).

With regard to the methodology of this
study, all efforts were made to avoid bias, such
as stimulus to participate, double blind collec-
tion of data, standardization of procedures and
instruments, as well as exhaustive training of
field teams. The response rate in this study was
high and the participants were similar to the
general population of older adults of Bambuí
with respect to all the characteristics investi-
gated: gender, age, marital status, number of
residents per domicile, monthly family income
and schooling, thus guaranteeing the internal
validity of the study (Lima-Costa et al., 2000b).
On the other hand, because the information on
the occurrence of hospitalizations refers to the
previous 12 months, the possibility of recall
bias exists. It is unlikely that this has influenced
our results; the rate of hospital admissions in
the study population (22%) was very close to
that estimated for all residents of Bambuí aged
60 or over, registered under the public health
system (26%) (DATASUS, 1997). Because this is
a cross-sectional study, it is impossible to sep-
arate cause and effect. Thus, the self-perceived
health status as poor could be a consequence
of previous hospital stays. However, it is possi-
ble that this was not true of the present study,
since the importance of self-perceived health
status in predicting hospitalizations and other
events related to health problems has been
confirmed in population-based cohort studies
(Boult et al., 1993; Korten et al., 1999). Survival
bias is always possible in cross-sectional stud-
ies of the older adult population, that is, the
most infirm elderly people and consequently,
those with the highest number of hospital stays

may die earliest. The presence of this bias could
diminish the force of the associations among
variables, reinforcing those found in this study.

Conclusions

The results obtained in this study show indica-
tors for the identification of older adults under
higher risk of hospitalization. The strongest as-
sociation with multiple hospital admissions
were encountered for (1) living alone, (2) exis-
tence of financial constraints to obtaining
medication and (3) for diverse indicators of
need (self-perceived health status as poor,
greater number of visits to the doctor, greater
number of prescribed medications used and
a history of coronary disease). These results
point to measures that could be implemented
by the health services for preventive measures,
such as: (a) identification of elderly people who
live alone in the community, and establish-
ment of routine visits by health service person-
nel; (b) valorization of repeated requests for
medical attention as an indicator of the need
for health care and the establishment of ade-
quate attention; (c) implementation of phar-
maceutical assistance; (d) incorporation of col-
lection of certain basic items of information
(such as self-perceived health status) which
could be used to identify individuals with great-
est needs into the routine of the health ser-
vices. The search for indicators and criteria
that benefit the orientation and provision of
health services for the older adult population
should concern researchers and health system
workers. Our results, together with those of
similar studies carried out in developed coun-
tries, indicate that certain simple, easily ob-
tained items of information could be useful in
identifying the groups at greatest risk and assist
in the elaboration of intervention strategies.
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