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Abstract
Objective: to analyze the factors associated with hospitalization among the Brazilian 
elderly based on multidimensional methodology. Method: a cross-sectional, quantitative 
study was performed with data from the National Health Survey (2013) population-
based study. The sample was composed of 23,815 individuals over the age of 60 years. 
Hospitalization was considered the outcome variable and 53 independent variables 
were included, relating to: sociodemographic characteristics; limitations and illness; 
difficulties in performing basic and instrumental activities of daily living; use of health 
services and medical emergencies. Results: it was found that 10% of the elderly were 
hospitalized in the previous year. This event was related to: a negative self-perception 
of health (OR = 1.35); stopping performing any of their usual activities due to health 
reasons (OR = 2.14); difficulty going to the doctor (OR = 1.65) or walking alone (OR 
= 1.55); a recent search for a site, service or health professional for health-related care 
(OR = 1.47); increased frequency of annual medical visits (OR = 2.93) and household 
emergency (OR = 5.40). Conclusion:  the results reinforce the fact that multiple factors 
are associated with the hospitalization of the elderly. The analysis of these associations 
has the potential to make health professionals and administrators aware of the need to 
improve health care for the elderly and to assist in the organization and planning of the 
actions of the entire health service network.

Keywords: Hospitalization. 
Health Services for the Aged. 
Risk Factors. Indicators of 
Health Services.
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INTRODUC TION

The interaction between physical and mental 
health, autonomy, social integration, family 
support and economic independence should all be 
considered when assessing the health of the elderly1. 
The challenge facing health systems is to provide 
comprehensive care for these users, who present 
unique physiological and clinical characteristics, with 
the potential to suffer disabilities that can impair 
their functional capacity2.

Although aging involves limitations inherent in 
its process, this age group should be allowed the 
possibility of managing their own life with a view 
to maintaining independence and autonomy, for as 
long as possible, contributing to their quality of life.

Concern over the conditions required to maintain 
the quality of life of elderly people has also increased, 
as the profile of diseases among the elderly usually 
requires more resources, with a direct impact on 
health services and levels of hospital utilization, 
especially long-term use3-5. Knowledge of the 
hospitalization profile of this population is an 
important factor in the construction of indicators 
for the planning and monitoring of health actions 
and the allocation of government resources. From 
this perspective, when assessing the associations 
and probabilities of hospitalization in the elderly, 
it is possible to establish a relationship with the 
definition of health intervention priorities, as well 
as with preventive measures, as the elderly are the 
population at greatest risk. 

However, due to the costs and operational 
complexity of carrying out population-based 
epidemiological studies, the use of national level 
databases, aimed at generating information not yet 
considered in health, is important. For the present 
study, the chosen source of information was the 
most recent National Health Survey (PNS), which 
presents a synthesis of the perception of health status, 
lifestyle and chronic diseases in Brazil.

Finally, identifying the associations related to the 
hospitalization of the elderly allows the improvement of 
health planning and management tools, guaranteeing 
the role of the elderly in the consolidation of decision-
making processes in Brazilian health systems. Thus, 
the objective of the present study was to analyze 

the factors associated with hospitalization among 
the Brazilian elderly, based on a multidimensional 
methodological approach.

METHOD

This cross-sectional, quantitative study is based 
on National Health Survey (PNS) database, a 
research project promoted by the Ministry of Health 
and conducted in 2013 by the Brazilian Institute of 
Geography and Statistics (IBGE)6.

The survey was carried out in the homes of the 
participants and employed a three-stage probabilistic 
sampling by cluster structure, with census sectors 
or group of census sectors the primary sampling 
units, households the secondary units and selected 
elderly residents the tertiary units6. The sample 
size was defined based on the level of precision 
desired for the estimates of some of the indicators 
of interest, resulting in information being gathered 
from 205,546 individuals6. Details on the sampling 
process and weighting are available in the PNS 
report6. The present study included only data from 
elderly individuals (N=23,815).

Data were col lected through individual 
interviews and stored on handheld computers by 
calibrated researchers. Individuals older than 18 
years participated in the study. The interview was 
based on three forms: household, relating to the 
characteristics of the household; a form relating to 
all the residents of the household; and an individual 
form, answered by a resident of the household aged 18 
years or older, based on drawing by lots6. The present 
study considered exclusively the data of individuals 
over 60 years old, based on the last two forms.

The national survey was approved by the National 
Commission for Ethics in Research involving Human 
Subjects of the Ministry of Health, under approval 
number 328.159/2013. 	

The outcome variable "hospitalization" is the result 
of the question: "Were you hospitalized for 24 hours or more 
in the last 12 months?" with the answers: yes and no. 

In the pre-exploration of data phase, all the 
variables present in the PNS corresponding to 
the population to be studied were listed, based on 
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literature, resulting in 53 variables of interest used 
to compose the independent variables. These related 
to: sociodemographic characteristics; limitations 
and illness; difficulties in performing basic and 
instrumental activities of daily living; use of health 
services and medical emergencies (Table 1). All the 
variables were treated, with the numerical variables 

transformed into categorical, while others were 
recategorized or dichotomized as recommended 
in literature. In addition, due to an imbalance, the 
classes of the outcome variable were balanced for 
each independent variable using the supervised 
WEKA Resample Filter method7, in order to 
minimize possible biases of the results.

Chart 01.  Description of the independent variables used in the study. National Health Survey. Brazil, 2013. 

Sociodemographic characteristics
Gender Marital status
Age Literacy
Skin color/ethnicity Level of education
Live with spouse Income
Condition and limitations of health
Self-perception of general health condition Has been bedridden
The presence of chronic illness, physical or mental, limits 
usual activities in some way.

Number of days bedridden

Have stopped performing any of usual activities for 
health reasons

Difficulty getting around

Number of days on which stopped performing usual 
activities for health reasons

Difficulty seeing

Difficulties in Basic Activities of Daily Living
Presence of difficulty eating alone with a plate placed in 
front of you, including holding a fork, cutting food and 
drinking from a glass

Presence of difficulty showering alone including entering 
and exiting the shower or bathtub

Presence of difficulty in going to the bathroom alone 
including sitting and getting up from the toilet

Presence of difficulty walking from one room to another 
in the house

Presence of difficulty in dressing alone Presence of difficulty lying down or getting up from the 
bed alone

Presence of difficulty sitting on or getting up from the 
chair alone
Difficulties in performing Instrumental Activities of Daily Living
Presence of difficulty shopping alone Presence of difficulty managing finances alone
Presence of difficulty taking medicines alone Presence of difficulty going to the doctor alone
Presence of difficulty using transport alone Presence of difficulty managing finances alone (taking 

care of your own money)
Chronic diseases
Presence of any chronic, physical or mental illness Work-related musculoskeletal disorder
Diabetes Arthritis
Hypertension Depression
High Cholesterol Chronic obstructive pulmonary disease
Stroke or stroke Cancer
Chronic spinal problem Chronic kidney problem

to be continued
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After the complete treatment of the database, the 
dimensionality reduction test was performed using the 
Correlation-based Feature Selection (CFS) algorithm  
with the 10-fold cross validation method7. This data 
mining test is recommended for use with a large set 
of data and variables, such as that proposed in the 
present study. The CFS algorithm evaluated, according 
to response patterns, the entire data set and the 53 
variables at a single moment to search for variables 
that were closely related to the outcome variable, 
and not related to each other. It therefore considered 
not only the utility of the variables individually, but 
also the level of correlation between them, thereby 
eliminating any and all confounding relationships. 
The variables with nonexistent or weak or redundant 
relationships, which do not bring information to the 
model, are all eliminated by the algorithm, without 
the influence of the researcher being required. In 
this way, it is possible to validate the pure and strict 
relationships of the independent variables with the 
outcome variable, with much more precision than in 
other tests frequently used in the literature, creating 
a model with much greater predictive capacity7.

Next, the variables related to hospitalization 
that made up the model were evaluated with 
logistic regression to measure the magnitude of the 
associations. The model had an explanatory capacity 
of 70.0%. All analyzes were performed in the WEKA 
environment7.

RESULTS

In the results of the selection analysis for the 
reduction of dimensionality, it was found that the 

variables most strongly related to the hospitalization 
of Brazilian elderly people were: self-perception of 
general health condition; stopping performing any 
of their usual activities for health reasons; difficulty 
going to the doctor and walking alone; recently 
seeking a health facility, service or professional for 
care related to one’s own health; frequency of annual 
medical consultation and household emergency.

The descriptive analysis revealed a prevalence of 
10% of hospitalization in the previous year among 
the elderly. Table 1 shows the descriptive analysis of 
the independent variables that presented a relation 
with the hospitalization of Brazilian elderly persons. 
Table 2 shows the odds ratios of the elderly who 
required hospital admission in the previous year, 
according to the independent variables. 

The majority of the elderly had a negative 
perception of their health (Table 1), and this 
perception was responsible for increasing the 
chances of hospital ization by 1.35 t imes in 
comparison with positive perception (Table 2). 
Still, the majority of the elderly investigated did 
not find the performance of any usual activities 
impossible for reasons of health, or have difficulty 
going to the doctor or walking alone (Table 1). 
However, when these limitations are present, the 
chances of hospitalization were 2.14; 1.65 and 1.55 
times greater, respectively (Table 2).

A total of 78% of the respondents had needed to 
be treated in a health service in the two weeks prior 
to the collection of PNS data (Table 1). The number 
of medical appointments in the previous year was 
up to four for the majority of the elderly persons, 

Continuation of Chart 1

Use of health services
Place where usually seeks care when you are sick Usually seek care from the same place, doctor or health 

service when required
Time since last medical appointment Place where last sought health care
Seeking a health facility, service or professional for care 
related to your own health in the last two weeks

Use of any integrative and complementary practice, 
including treatment such as acupuncture, homeopathy, 
medicinal plants and phytotherapy etc.

Had drugs prescribed at the last visit Home emergency
Reason for the demand of the service
Habits
Consume alcoholic drinks Perform physical activity
Use tobacco
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Table 1. Descriptive analysis of the independent variables presenting a relationship with the hospitalization of 
Brazilian elderly people. Brazil, 2013.

Dependent variable Total n(%) Yes n(%) No n(%)
Hospitalization 23815 (100) 2377 (10) 21438 (90)
Self-perception of general health condition Positive 10461 (44) 597 (6) 9864 (94)

Negative 13354 (56) 1780 (13) 11574 (87)
Failure to perform any of usual activities due 
to health

No 21141 (89) 1950 (9) 19488 (92)
Yes 2674 (11) 724 (27) 1653 (62)

Difficulty going to doctor alone No 18146 (76) 1293 (7) 16853 (93)
Yes 5669 (24) 1084 (19) 4585 (81)

Difficulty walking alone No 21779 (91) 19936 (92) 1843 (8)
Yes 2036 (9) 534 (26) 1502 (74)

Recently sought a health facility, service or 
professional for treatment related to own health

No 5248 (22) 461 (9) 4787 (91)
Yes 18567 (78) 1916(10) 16651 (90)

Frequency of medical consultation in last year ≥4 consultations 12467 (64) 956 (8) 11511 (92)
>4 consultations 7036 (36) 1421 (20) 5615 (80)

Home emergency No 23140 (97) 2035 (9) 21105 (91)
Yes 675 (3) 342 (51) 333 (49)

while 3% of the participants required emergency 
home care (Table 1). Seeking these services increased 

the chances of individuals needing hospitalization 
(Table 2).

Table 2. Odds ratio of hospitalization of the elderly according to independent variables. Brazil, 2013.

Variable Odds Ratio (OR)
Self-perception of overall health
Positive 1.00
Negative 1.35
Failure to perform any of usual activities due to health
No 1.00
Yes 2.14
Difficulty going to doctor alone
No 1.00
Yes 1.65
Difficulty walking alone
No 1.00
Yes 1.55
Recently sought a health facility, service or professional for treatment related to own health.
No 1.00
Yes 1.47
Frequency of medical consultation in last year
Up to 04 consultations per year 1.00
Over 04 consultations per year 2.93
Home emergency
No 1.00
Yes 5.40
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DISCUSSION

In the present study, which considers the factors 
associated with hospital admission among the Brazilian 
elderly, a prevalence of hospitalization of 10% was 
found. During the aging process elderly people tend 
to exhibit several pathologies, which contributes to a 
greater risk of hospitalization due to acute and chronic 
situations2,4,5. Hospital admission is more frequent 
among the elderly, regardless of the outcome, with 
longer periods of hospitalization and increased costs3,4, 
which demands the structuring of services and health 
programs. In this sense, research that supports the 
promotion of strategies to reduce such episodes, such 
as the present study, are important.

The results of the present study showed that elderly 
people with a poor perception of health had a 1.35 
times greater chance of being hospitalized. This 
association was also found by the authors of a cross-
sectional study, with a population base of 686 elderly 
people (p<0.006)8. It is common for the elderly to see 
themselves as having poor health, a fact explained by 
their morbidity, frailty and higher risk of mortality 9–13 
conditions that result in a greater demand for health 
services, which may explain this finding2,3,5,11.

One relevant fact that should be highlighted 
and which reinforces the importance of using self-
perception of health as a health indicator is that 
chronic diseases alone did not exhibit a significant 
association with hospitalization. It can therefore 
be said that the general state of health goes beyond 
chronic conditions, and reinforces the theory that the 
complexity of the framework of health perceptions 
is much more related to subjective questions than 
to objective clinical demands. 

Factors related to the functional ability of the 
elderly exhibited a strong relationship with the 
need for hospitalization. Authors have affirmed 
that functional capacity is a dynamic process and 
represents a central component of the health of the 
elderly12,14,15, as the related limitations, which either 
arise from or cause a decline in health12,14,15, can result 
in an increased need to use health services2,3,12,14.

Elderly patients with episodes of hospitalization 
presented a greater chance of failing to perform 
any of their usual activities due to health reasons 
and a greater difficulty going to the doctor and 
walking alone (OR=2.14, OR=1.65 and OR=1.55,  

respectively). In a cross-sectional study involving 
1,593 elderly people residing in the community, 
the authors found that being hospitalized at least 
once in the previous year resulted in around a 70% 
greater disability in basic activities and a 30% greater 
disability in instrumental activities12. A positive 
association between disability in instrumental 
activities and hospitalization was also found among 
elderly people from the state of Minas Gerais14.

The associations between the consequences of 
functional disability and hospitalization may be related 
to the fact that such limitations express a poor state of 
health, resulting in this positive relationship, as shown 
by the results of the present study regarding individuals 
with a negative self-perception of health. Or, they may 
be explained, as found in literature, by the possibility 
of hospitalizations resulting in the aggravation of the 
functional condition of the elderly person16–18.

Moreover, the context of disability can contribute 
to the explanation of the association between the 
reported need of the elderly to receive emergency 
care at home and hospitalization. Literature has 
indicated that the use of home care is associated 
with the difficulty of getting to a health service12 
requiring, therefore, health care in the individual’s 
own home14. In addition, the emergency service is 
usually triggered when the patient is in a critical 
health situation, exposing the individual to extreme 
risks, requiring specialized, high complexity care19.

It was also identified that the recent search for 
a health facility, service or professional for care 
relating to one’s own health and having had more 
than four annual medical appointments were factors 
associated with hospitalization. It is understood that 
the regular use of the health service can be considered 
as an easing factor for entering the health system. In 
addition, the process of population aging contributes 
to the increased use of health services10.

Researchers from the cross-sectional study with 
96 elderly people in Rio Grande do Sul reported 
that a higher frequency of medical consultations 
increases the high risk of hospital admission by 
83.3% in participants with more than six annual 
consultations13. According to the authors, these 
findings do not include the possibility of preventive 
consultations, but are related to the treatment of 
established diseases13.
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 Therefore, a high frequency of medical 
consultations and having recently sought health 
services indicate that these individuals suffer 
morbidity and/or a worse health status, requiring 
more health care, and that evaluation by a medical 
professional allows the diagnosis of health problems, 
increasing the likelihood of hospital admission13,20. 
Investment in the training in care and continuous 
follow-up monitoring of hospitalized elderly persons 
is therefore required, especially in primary care, 
with the aim of acting to prevent unnecessary re-
admissions and admissions.

The findings of the present study should be 
interpreted in the light of certain limitations, as 
in some cases the respondents were not the elderly 
themselves and part of the PNS data was provided by 
another resident of the household. However, studies 
have shown that the use of another respondent does 
not modify distribution or the associated factors10.

In addition, surveys that evaluate the use of 
health services are subject to obstacles regarding 
quality of information due to memory bias. 
However, considering the seriousness of the event 
of hospitalization in people's lives, the probability 
of this bias is reduced20.

The cross-sectional design was a limiting factor in 
the evaluation of the cause and effect relationships. 
However, this structure is widely used in several 
Brazilian and non-Brazilian surveys.

The main differentiating factor of the present is the 
study is its use of a significant number of independent 

variables, which include validated questions regarding 
socio-demographic characteristics, the ability to 
perform basic and instrumental activities of daily 
living, and objective and subjective factors related 
to health, as well as the use of health services. All 
were analyzed concomitantly, considering possible 
confounding and redundant factors that were 
eliminated during the attribute selection analysis, 
thus allowing a high degree of precision in identifying 
the factors most strongly associated with the 
hospitalization of the elderly. Another relevant point 
of this study is the size of the sample, which included 
data collection on a national level, representative of 
the elderly population of Brazil as a whole. 

CONCLUSION

The study made it possible to identify the factors 
associated with the hospitalization of elderly people, 
raising the awareness of health professionals and 
managers about the need for improvements in health 
care for the elderly and assisting in the organization 
and planning of the actions of the entire health 
service network. 

Special attention should be paid to elderly persons 
who do not assess their health condition positively and 
who present functional limitations in the performance 
of instrumental activities of daily living, such as failure 
to perform any of their usual activities, difficulty 
going to the doctor and walking alone. In addition, 
recently seeking health services or the overuse of the 
same, especially medical consultations and emergency 
home visits, should be carefully monitored.
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