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Introduction

 With the increase in life expectancy experienced worldwide, 
the aging of the population brings numerous challenges to ensure 
that older adults can access good quality of life [1]. Although it 
is possible to live more today than in past generations, chronic 
diseases that are related to age have not changed [2]. Thus, it is 
essential to identify and monitor frail adults or those at risk of 
frailty, since the frailty syndrome is related to advancing age [3,4]. 
Frailty is defined as a biological syndrome, in which there is a 
decrease in functional capacity, resulting in accumulative decline 
in the body, thereby causing vulnerability [5]. This condition is 
associated with greater dependence in activities of daily living, 
leading to the occurrence of adverse clinical outcomes, such  
as functional decline, falls, increased morbidity and mortality, 
institutionalization, and hospitalization [4]. Additionally, we  

 
know that primary care represents the entry point into the health 
care system for many older adults who may be pre-frail and frail 
and screening as well as managing frailty appear to be reasonable 
approaches to reducing disability in older persons [6]. 

In primary care, clinicians might have the opportunity to 
better manage co-existing conditions that underlie frailty and 
reduce stressors that could precipitate adverse outcomes, with 
the aim of averting potentially avoidable hospitalizations and 
others negatives consequencies such as caregiver distress, 
premature institutionalization, and early mortality [7]. Although 
necessary in many cases, the hospitalization represents a high risk 
to health, especially when prolonged and repeated [8]. According 
to some studies, [9-11] frailty increases the risk of mortality after 
six months of hospitalization and is associated with a higher 
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Objective: Compare the occurrence of hospitalization in the preceding 12 months among frail, vulnerable and non-frail older adults attended 
at primary health care units.

Methods: A cross-sectional study was conducted on 298 older adults who attended primary health care units in Santos, SP, Brazil, divided 
into three groups classified according to the Edmonton Frailty Scale: non-frail (n=161), vulnerable (n=78) and frail older adults (n=59). To 
achieve the study aims, we analyzed information regarding the occurrence and number of hospitalizations reported by older adults, and/or their 
companions, in the preceding 12 months. 

Results: The Chi square test showed a significant difference in hospitalizations (p =0.016), with higher frequency among frail older adults 
(n=11; 18.6%), followed by vulnerable (n=11; 14.1%) and non-frail older adults (n=10; 6.2%). A significant difference was also observed 
regarding the number of hospitalizations (p =0.038), where one report of hospitalization was more common among frail (n=8; 13.6%) and 
vulnerable older adults (n=10; 12, 8.0%) than non-frail older adults (n=7; 4.3%). 

Conclusion: Hospitalization prevalence was low in the three groups studied, though it was a more frequent outcome among vulnerable and 
frail older adults, particularly the latter, than for non-frail older adults.
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occurrence of geriatric syndromes, including delirium, falls, 
depression, cognitive decline, and immobility. Given these factors 
and the importance of frailty and its consequences, this study 
sought to extend current knowledge concerning the relationship 
between frailty and hospitalization among this population. Thus, 
the purpose of this study was to compare the occurrence of 
hospitalization reported in the preceding 12 months among frail, 
vulnerable, and non-frail older adults attended at primary health 
care units.

Materials and Methods

Study design and Ethical Aspects

An analytical, observational, cross-sectional research was 
conducted using data from the thematic project entitled “Síndrome 
da fragilidade: Identificação e monitoramento de vulnerabilidade 
em idosos usuários de Unidades Básicas de Saúde no município de 
Santos/SP” [Frailty syndrome: Identification and monitoring of 
vulnerability in older adults who attended primary health care 
units in the municipality of Santos, SP], with the approval of the 
Ethics Committee for Research on Human Beings, under protocol 
CAAE: 36261214.8.0000.5513 (opinion: 828.776), and following 
the recommendations of Resolution 466/12 of the National 
Health Council.

Study population

For the thematic study on the frailty syndrome, the sample 
calculation considered the prevalence of frailty to be 23.8%, [12] 
and type I error was admitted in 5% (α = 0.05) with a statistical 
power of 95% (1 – ß = 0.95), resulting in a sample of at least 276 
participants. Data from 305 older adults were collected; however, 
following the application of inclusion and exclusion criteria, 298 
older adults who attended primary health care units in the city of 
Santos, SP, Brazil, participated in this study. They were divided into 
three groups, frail (n = 59; 19.8%); vulnerable (n = 78; 26.2%) and 
non-frail (n = 161; 54%), based on the results of the Edmonton 
Frailty Scale (EFS). The inclusion criteria were adults aged 60 
years old or over, of either sex, who signed the informed consent 
form. The exclusion criterion was anyone who did not complete 
the questionnaire.

Procedures

The older adults who attended primary health care units in 
the municipality of Santos, from the neighborhoods Aparecida, 
Bom Retiro, Boqueirão, Embaré, Gonzaga and Ponta da Praia, who 
were at one of these Brazil’s Unified Health System (SUS) units at 
the time of the research for whatever reason (getting vaccinated, 
a consultation, making an appointment, ending a prescription 
medication), were invited to participate in the study at the time or 
were scheduled to participate on another day of their preference. 
After explaining the research, agreeing to participate, and signing 
the informed consent form, the older adults were evaluated by 
physiotherapy students, supervised by the person in charge of the 
research and/or by a physiotherapist (project collaborator). The 
exam took place in the primary health units, in a space assigned by 

the person in charge of each unit, during 2014 and 2016. Regarding 
data collection for the thematic project on frailty, mentioned 
above, a research protocol was applied based on the Caderneta 
da Pessoa Idosa [13] [Booklet for Older Adults] and the Caderno 
de Atenção Básica da Pessoa Idosa [14] [Notebook on Primary 
Care for Older Adults], both elaborated by the Ministry of Health. 
In addition, the EFS was also applied. To achieve the aims of this 
study, information from the sociodemographic questionnaire and 
health status were used to characterize the sample, in addition to 
questions concerning hospitalization and the results of the EFS.

Research Tools

The following data were used to characterize the sample: 
sex, age, years of education, number of diseases, and number of 
medications. In addition, the participants were asked about the 
occurrence of hospitalization and the number of hospitalizations 
in the preceding 12 months, retrospectively. It is important to 
highlight that all the proposed evaluations were self-reported. 
Thus, the responses of participants with suspected cognitive 
impairment assessed by cognitive screening tests or with a clinical 
diagnosis of dementia were confirmed by a companion.

The EFS assesses nine domains involving the following 
aspects: cognition, through the application of the Clock-Drawing 
Test; general health status; functional independence; social 
support; use of medication; nutrition; humor; continence; and 
functional performance, assessed using the Timed Up and Go Test 
[15,16]. The maximum EFS score is 17 points, which represents 
the highest level of frailty; a score of 0 to 4 indicates the absence 
of frailty; a score of 5 or 6 indicates the person is apparently 
vulnerable; 7 or 8, mild fragility; 9 or 10, moderate fragility; and 
11 or more points indicate severe frailty [15,16]. To achieve the 
aims of this study, the group of frail older adults was composed 
of those who obtained a score of 7 or more points (EFS), that is, 
older adults with mild, moderate and severe fragility were all 
assigned to one group. The group of non-frail older adults was 
composed of those classified with “absence of frailty”, and the 
group of vulnerable older adults was composed of those classified 
as “apparently vulnerable” (EFS).

Statistical Analysis

The data were analyzed using the statistical software SPSS® 
version 25.0 for Windows. The numerical data were presented 
as median values with minimum and maximum, and the nominal 
data were presented as the means of relative and absolute 
frequency. The Kolmogorov-Smirnov test was performed to assess 
the premise of normality for numerical data. For comparative 
analysis, Kruskal-Wallis was used for numerical data, since all 
numerical variables were asymmetric, while categorical data 
were analyzed using the Chi square test. Bonferroni’s post hoc 
correction was used to identify which peer comparisons between 
groups were significantly different from each other. In addition, 
the covariance model (ANCOVA) was used to assess the potential 
for confounding variables to affect the results obtained. A value of 
p <0.05 was used to determine significance.
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Results

There was a significant difference in the variables age (p 
<0.001), education (p=0.008), number of medications taken (p 
<0.001) and number of diseases (p <0.001) between the groups 
studied (Table 1). Regarding age, frail and vulnerable older 
adults (median, 76 and 75.5 years old, respectively) were older 
compared with non-frail older adults (median, 70 years old), and 
post hoc analysis showed a significant difference between these 
groups (p <0.05). Education was lower among the groups of frail 
and vulnerable older adults, with a median of 4 years of education, 
compared with non-frail older adults (median, 7 years); however, 
post hoc analysis only showed a significant difference (p <0.05) 
between non-frail and vulnerable older adults. When analyzing 

the number of diseases and use of medication, the group of frail 
older adults reported a median of four diseases and the use of 
six medications, vulnerable older adults reported a median of 
three diseases and the use of four medications, and non-frail 
older adults reported a median of two illnesses and the use of 
three medications. Post hoc analysis showed the groups were 
significantly different from each other (p <0.05) only in relation 
to the number of diseases. Regarding the use of medications, 
no difference was observed between vulnerable and frail older 
adults, though these groups were significantly different (p <0.05) 
compared with non-frail older adults. No significant difference 
was observed in relation to sex (p =0.139), even though female 
older adults were more prevalent in all three groups (Table 1).

Table 1: Characterization of the sample between the groups (n = 298).

Variable Non-frail
n = 161 (54.0%)

Vulnerable
n = 78 (26.2%)

Frail
n = 59 (19.8%) p value

Age (years) 70 (60-87)*.# 75.5 (60-94)*,† 76 (62-88)#. † <0.001 a

Sex(Female) 117 (72.7%) 62 (79.5%) 50 (84.7%) 0.139 b

Sex(Male) 44 (27.3%) 16 (20.5%) 9 (15.3%)

Education (years) 7 (0-25)* 4 (0-18)* 4 (0-15) 0.008 a

Number of Medications 3 (0-14) *.# 4 (0-11)* 6 (1-12) # <0.001 a

Number of diseases 2 (0-7) *.# 3 (0-9) *.† 4 (1-9) #.† <0.001 a

Legend: n, number of people in the sample; %, relative frequency.
Note: a: refers to the p-value of the Kruskal-Walls test, comparing median and minimum and maximum values between groups; b: refers to the p 
value of the Chi square test, comparing absolute and relative frequencies (%) between groups; * Significant difference between groups of non-frail 
and vulnerable older adults (Bonferroni correction, p <0.05); # Significant difference between groups of non-frail and frail older adults (Bonferroni 
correction, p <0.05); † Significant difference between groups of vulnerable and frail older adults (Bonferroni correction, p <0.05).

Significant differences were observed in the occurrence of 
hospitalization (p = 0.016), and the number of hospitalizations 
(p = 0.038) in the preceding 12 months (Table 2). Although the 
majority of the participants in the three groups reported no 
hospitalization in that period, the frequency of hospitalization 
was higher among frail older adults (n = 11; 18.6%), followed by 
vulnerable older adults (n = 11; 14, 1%), and finally non-frail older 
adults (n = 10; 6.2%). Reports of a single hospitalization were 
more frequent among frail (n = 8; 13.6%) and vulnerable older 
adults (n = 10; 12.8%) than among non-frail older adults (n = 7; 

4.3%), while reports of two hospitalizations were more frequent 
among frail older adults (n = 3; 5.1%) than vulnerable (n = 1; 
1.3%) and non-frail older adults (n = 3; 1.9%). Post hoc correction 
only showed a significant difference (p <0.05) between the non-
frail and frail groups, both in the occurrence and in the number 
of hospitalizations. In addition, the occurrence of hospitalization 
remained significant [F (2,277) = 4,270; p = 0.020] after adjusting 
for the variables age, education, number of diseases and use of 
medications (Table 2).

Table 2: Hospitalizations reported in the preceding 12 months among the groups (n = 298).

Variable Non-frail
n= 161 (54.0%)

Vulnerable
n= 78 (26.2%)

Frail
n= 59 (19.8%) p value

Occurrence of hospitaliza-
tion

Yes 10 (6.2%)# 11(14.1%) 11 (18.6%)# 0.016a

No 151 (93.8%)# 67(85.9%) 48 (81.4%)#

Number of hospitalizations
None 151 (93.8%)# 67 (85.9%) 48 (81.4%)# 0.038a

One 7 (4.3%)# 10 (12.8%) 8 (13.6%)#

Two or  more 3 (1.9%)# 1 (1.3%) 3 (5.1%)#

Legend: n, number of people in the sample; %, relative frequency.
Note: a: refers to the p-value of the Chi-square test, comparing differences between groups for absolute and relative frequency (%); # Significant 
difference between groups of non-frail and frail older adults (Bonferroni correction, p <0.05).
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Discussion

Fried et al. [17] affirmed that the prevalence of frailty increases 
as age advances and determined older adults are at greater risk 
for their health, including mortality, institutionalization, falls, 
and hospitalization. However, even though frailty is associated 
with age, the evidence does not support broad generalizations 
because not all older adults are frail [18]. This study corroborates 
these findings, since among the 298 participating older adults, 
161 were non-frail; thus, more than half of the participants did 
not show frailty. Nevertheless, according to Schuurmans et 
al.,[18] higher mean age contributes to the worsening of chronic 
diseases, exacerbating these more frequently, which increases the 
chances of frailty. According to some studies [17,19] the higher 
the chronological age, the greater the risk of the occurrence 
of frailty, a fact corroborated by the profile of the participants 
in this study, where the median age of frail older adults was 76 
years old, vulnerable older adults was 75.5 years old, while that 
of non-frail older adults was 70 years old. Moreover, this research 
observed that in addition being older, vulnerable and frail older 
adults had a lower level of education, reported more diseases, 
and showed greater use of medications compared with non-frail 
older adults. Regarding the use of medications in older adults, 
a study by Pagno et al. [19] showed that concomitant use of 
more than five medications doubled the risk of frailty, a finding 
that is consistent with this study, which verified that frail older 
adults reported a median use of six medications, while non-frail 
older adults reported the use of three medications. According 
to Sousa et al. [20] medications improve the health and well-
being of older adults; however, problems often occur due to drug 
interactions, inappropriate drugs, and the use of multiple drugs 
(polypharmacy), particularly in frail older adults [21]. Faced 
with this perspective, regarding adverse reactions from drugs, 
it is important to consider not only their high prevalence in the 
older adult population, but also the costs generated and their 
epidemiological importance as a possible cause of hospitalization 
[20].

When analyzing the variable education and how it affects the 
health of older adults, Chen et al. [22] pointed out that education 
contributes to a greater cognitive reserve, improving adequation 
to numerous situations. Thus, according to Brigola et al. [23] 
education is one of the predisposing factors for frailty, since they 
observed that frail and pre-frail older adults had less education 
compared with non-frail older adults, a finding that corroborates 
the data obtained in this present study. We verified that frail and 
vulnerable older adults had a median of four years of education, 
which was lower than non-frail older adults, who had a median 
of seven years. Another factor that characterizes the sample, 
which can also be decisive in relation to health care and health 
status concerns the process of the “feminization of old age” 
[24]. This condition was observed herein, with a predominance 
of women in all three study groups. This process occurs due to 
the higher life expectancy of women compared with men [25] in 

addition to factors like the differences in exposure to occupational 
risks, higher mortality rates due to external causes among men, 
difference in lifestyles regarding alcohol and tobacco, and the fact 
that women are more likely to seek health care services [26,27]. 
Regarding hospitalization, despite the low frequency of reports 
of hospitalization in the preceding 12 months in the groups 
studied, the prevalence showed a significant increase among 
vulnerable (14.1%) and frail (18.6%) older adults. Indeed, the 
sum of the occurrence of hospitalizations for these two groups is 
a hospitalization rate of 32.7%, compared with just 6.2% among 
non-frail older adults. A study by Remor et al. [28] also observed 
a low frequency of hospitalization. The authors observed that in a 
population of 100 older adults, only 27% required hospitalization, 
and of these, frail older adults showed more occurrences and a 
higher number of hospitalizations compared with pre-frail and 
non-frail older adults.

 In addition, frail older adults showed a higher frequency 
both in reports of a single hospitalization and two or more 
hospitalizations [28]. Another Brazilian study from 2019 [29], 
reported a higher frequency of hospitalization in frail older adults, 
where the occurrence was observed in 54.9% of the population. 
An international study, published in the same year [8] indicated 
a prevalence of frailty from 31.9% to 35.4% in hospitalized older 
adults, depending on the instrument used to assess the syndrome. 
It is worth highlighting that in this study, we also observed that 
a single hospitalization was more common in relation to two 
or more hospitalizations, and that these situations where most 
frequent among frail older adults, followed by vulnerable older 
adults. Recent study has reported that hospital readmission is 
associated with frailty syndrome [30] a fact observed in this study. 

According to Freire et al. [31] hospitalization is an important 
resource in the care of older adults; however, when prolonged 
and repeated, it can produce negative consequences for their 
health, including decreased functional capacity and quality 
of life, and increased frailty. Following this line of reasoning, 
a systematic review [32] showed that frailty is a risk factor for 
hospitalization, for increased length of stay, and for hospital 
readmission. Furthermore, regarding the consequences that 
hospitalization can cause in the older adult population, especially 
for those who are already frail, comparisons between the groups 
studied here (frail vs vulnerable, frail vs non-frail, and vulnerable 
vs non-frail) showed a significant difference was only observed 
a between frail and non-frail older adults, while the occurrence 
and number of hospital admissions was similar between frail and 
vulnerable older adults. According to Cunha et al. [32] vulnerable 
older adults must be identified, since they are more susceptible 
to evolving to frailty than returning to non-frail status. We also 
highlight the importance of studies and early intervention 
proposals for this population, since in relation to variables like 
the use of medications and education, and the occurrence and 
number of hospitalizations, no significant differences were 
observed between frail and vulnerable older adults, following 
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post hoc correction, in contrast to that observed for the non-frail 
group. 

It is worth emphasizing that comparisons between the 
variable study outcomes in relation to hospitalization was 
significant among the three groups, despite the low occurrence 
of hospitalization in the population studied as a whole. Moreover, 
participation was lower among frail and vulnerable older adults 
compared with non-frail older adults. The baseline study [12] 
for the sample calculation of the thematic project on frailty 
observed a prevalence of 23.8% for frail older adults using EFS. 
A systematic review and meta-analysis [33] using only Brazilian 
studies, determined a prevalence of frailty of 24%. Another study 
using this review methodology [34] reported that the prevalence 
of frailty in Latin America and the Caribbean was 19.6%, which 
is like the profile of the frail older adults in this study, where the 
frequency was 19.8%; however, this is below that determined for 
Brazilian studies alone [12,33]. Thus, the characteristics of the 
population studied in the thematic project, which this study is 
part of, shows that the prevalence of this condition is in line with 
that expected for the continent, but we know that the results can 
be affected due to the type of assessment used to define fragility 
in the population. Here we used the EFS, since it is a clinical tool 
that is easy to apply and, according to the literature, can be useful 
in making therapeutic decisions daily [35] especially in primary 
health care settings. However, the criteria established by Fried et 
al. [17] are considered the gold standard for defining frailty. We 
highlighted that one of the difficulties in conducting research in 
a primary care setting using the instruments indicated by Fried 
et al. [17] was the use of and, more importantly, access to a hand-
held dynamometer. 

Using this instrument as a routine screening measure is 
beyond the resources and applicability of most Brazilian primary 
health care units. The cross-sectional study approach presents 
limitations regarding monitoring the possible effects of frailty 
and its association with the emergence of hospitalization during 
a follow-up of 12 prospective months, as observed in longitudinal 
studies. Another limitation of this study is related to data 
collection that is based on the self-reporting of the occurrence 
of certain conditions, such as diseases, use of medications, and 
hospitalization. Despite these limitations, the study contributes 
to increase to the care for the older adult population seeking 
primary health care. According to Jankoska-Polanska et al. [35] 
knowledge concerning the factors associated with frailty enables 
the development of health actions aimed at older adults. In 
addition, we know that a network of health care is essential for 
longitudinal monitoring of the population assisted by the SUS. 
The low frequency of hospitalization in this population may be 
an indication of longitudinal care for this population. Since there 
is no single national medical record coordinated the SUS that 
allows health care professionals to access all the patient’s clinical 
information and the services they use, we still need to collect this 

information during health team consultations with these older 
adults and/or their families. We also emphasize the importance 
of understanding the care map of older adults in relation to the 
use of different levels of health care, whether this is public and/or 
private, to ensure comprehensive care for this population. Indeed, 
this is an important doctrinal principle of SUS. 

Conclusion

We conclude that the occurrence of hospitalization in the 
preceding 12 months was an outcome reported more frequently 
by vulnerable and frail older adults, particularly the latter, 
compared with non-frail older adults, even though the prevalence 
of hospitalization was low in all groups of participants analyzed 
in this study.
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