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Abstract
The present study is based on the conceptual model defined by Fried which explains 
phenotypic frailty through the presence of the following criteria: weight loss; exhaustion; 
low physical activity; slowness and weakness. The aim of the present study was to 
identify the behaviour of phenotypic frailty and outline the profile of the frail elderly 
person. In order to do this, a random stratified sample of 339 individuals residing in the 
community was obtained. A frailty protocol was developed, composed of measures related 
to the aging process and phenotypic frailty. The results indicated a high prevalence of 
this syndrome (34.9%). It occurs more frequently among women (40.9%) and at more 
advanced ages (60.4%). The criteria that appeared most frequently in association with 
frailty are low physical activity (88.9%) and slowness (86.4%). Frail elderly individuals 
were characterized by being widow/separated/divorced (46.7%); illiterate (71.1%); living 
within a family with some degree of dependence (41.6%); living in unsuitable conditions 
(44.9%); having limited social relations (54.2%) and not receiving social support (37.6%). 
It can be concluded that frailty is a prevalent condition, and that the profile of the frail 
individual is associated with a set of characteristics that result in greater vulnerability, 
which suggests possible areas of intervention to minimize and delay this syndrome.
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INTRODUC TION

With increasing life expectancy levels, it is 
important to be able to perceive, explain and 
intervene in the aging process.1 According to census 
data, the elderly population in Brazil increased by 
19% in the last decade. The normal course of the 
aging process is correlated with a gradual decline in 
functional abilities. Elderly individuals who are at a 
high risk of decline are described as frail.2 The term 
frailty was rarely used in literature prior to 1980. 
Since then, there has been a significant increase in 
studies referring to frail elderly individuals.3 The 
origin of this concept lies in biological approaches, 
which characterized the first studies of this issue.4,5 
In literature, there is a clear evolution of the study 
of frailty, which is ongoing and has led to a more 
extensive approach that contemplates nutritional, 
psychological, cognitive and social factors related 
to the aging process.6 In general, there are two 
main multidimensional approaches to explaining 
frailty in the elderly populaiton.7,8 A quantitative 
approach9 was developed by the Rockwood team,10 
whereas a more qualitative style can be seen in the 
studies developed by Fried.11 Different practical 
implications have emerged from this theoretical 
basis of the conditions of frail elderly individuals.12 
Given the lack of investigative studies of this 
nature in Portugal, the aim of the present study 
was to analyze phenotypic frailty in a community-
based population. The cycle of frailty13,14 indicates 
that certain biological factors amalgamate the 
physiological abnormalities experienced by older 
people. The results of the Cardiovascular Health 
Study (CHS)11 explained phenotypic frailty through 
the presence of three or more of the following 
criteria: 1) weight loss: non-intentional weight 
loss in the previous year (≥ 5% of body weight 
in the previous year); 2) resistance (exhaustion): 
self-reported fatigue, identified by two questions 
on the Depression Scale created by the Center of 
Epidemiological Studies (CES-D); 3) the level of 
physical activity: the result is calculated based on 
the amount of kilocalories (kcal) used per week and 
measured based on the self-report of the physical 
activities and exercise performed; 4) slowness: 
measured by the walking speed and indicated in 
seconds (distance of 4.6 m); 5) weakness: decrease 

in strength (measured using a dynamometer). Based 
on these classifications, the authors defined three 
levels of frailty: a subject who exhibits three (or 
more) of these criteria is considered “frail”; those 
who exhibit one or two of these indicators are 
classified as “pre-frail”; and those who exhibit no 
impairment are considered “robust” (no frailty). 
Longitudinal studies claim that this syndrome 
leads to situations of disability, hospitalization, 
institutionalization and death.15

This was a pioneer investigative study in 
Portugal which sought to characterize the profile of 
frail elderly individuals in sociodemographic terms. 

METHODS

Sample

The present study was developed in 
Portugal, in the county of Guimarães, using a 
randomly stratified sample, which ensured the 
representativeness of the study population. The 
creation of the two age groups was based on data 
from the Census of 2001,16 which defined the 
following age groups: between 50 and 59 years 
(39.5%), 134 subjects; between 60 and 69 years 
(31.6%), 107 subjects; between 70 and 79 years 
(19.8%), 67 subjects; and 80 years or more (9.1%), 
31 subjects, giving a total of 339 respondents. The 
inclusion criterion was anybody aged 50 years 
or more. This would enable us to discover the 
profile of the study population and the trajectory 
of frail elderly individuals, thereby favoring early 
interventions. No exclusion criteria were defined.  

Instrument 

In order to assess elderly individuals in 
a multidimensional sphere, a wide-ranging 
Frailty Protocol was created, containing the 
following dimensions: sociodemographic data 
(age, gender, living conditions and social/family 
indicators); vulnerability factors (Respiratory 
Flow Measurement; Hand Force Measurement 
(Support/GRIP-D dynamometer) and a Mobility 
Assessment – “Timed Up and Go” test (Podsiadl 
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and Richardson);17 indicators of physical health and 
functionality (Questionnaire on Geriatric Risk 
Indicators; Katz Index of Functional Assessment 
(Katz);18 Lawton and Brody ś Assessment Scale for 
Instrumental Activities of Daily Living (Lawton & 
Brody);19 and psychosocial dimensions (Geriatric 
Depression Scale [15 item version] (Sheikh & 
Yesavage);20 the Mini Mental State Examination 
(Folstein et al.)21 and the WHO’s Quality of Life 
Scale [WHOQOL – Bref] (Canavarro et al.).22 The 
criteria of phenotypic frailty were also included 
in the assessment protocol. Similar to previous 
investigative studies that tested phenotypic 
frailty, the authors developed a model based on 
the original.23-28 The present study also proposed 
an adjusted model of frailty, with the following 
integrated criteria: 

• Weight loss: Have you gained or lost weight for no 
apparent reason in the last six months? Have you 
been eating less due to a loss of appetite? (Measured 
with a Soehnle scales);

• Resistance (exhaustion): Geriatric Depression 
Scale (GDS) – Do you feel full of energ y?;20

• Physical activity (energy expenditure): 
Pastime Scale – Do you engage in sports activities 
(swimming, cycling, walking, g ymnastics, fitness)?;

• Slowness: Timed Up and Go (<10 seconds = 
independent; 10 seconds = dependent in 
some way);29

• Weakness (hand strength): measured using 
a Support/GRIP-D dynamometer (stratified 
for gender – Men ≥ 31 kg; Women ≥ 18kg).30

Data Collection Procedure 

A team of ten technicians was created for the 
data collection process, containing professionals 
from the areas of nursing, psychology and social 
services. In order to select and recruit these 
professionals, an interview guide was created, 
which determined their experience in the area 
and their motivational bases. The training sessions 
were monitored in three phases: 1) the framework 

of the aims of the research; 2) the presentation 
and sharing of the specific criteria for the 
administration of the protocol and; 3) role-play and 
problem solving. This was conducted in an attempt 
to increase congruence and reliability during the 
data collection process. Two-person teams were 
created, containing technicians from different areas 
of specialization, thereby promoting the merging of 
skills during the data collection process. The data 
was collected personally in the home of the elderly 
participants, where each protocol involved a mean 
application time of 45/60 minutes. The field work 
took place over a period of six months and satisfied 
the principles of anonymity, confidentiality and 
voluntary participation, while also respecting 
the principles of autonomy, beneficence, non-
maleficence, justice and integrity, as per the 
Helsinki Declaration (1964) and the Nuremberg 
Code (1949). The present study received approval 
from the Research Ethics Committee of the 
ICBAS-Universidade do Porto. All of the participants 
signed a free and informed consent form. 

RESULTS 

The results are presented in four levels of 
different analysis. We began by characterizing 
the sample from a sociodemographic point of 
view. Subsequently, we analyzed the prevalence 
of phenotypic frailty and how the frailty criteria 
were distributed in the study sample. Finally, we 
presented the profile of elderly individuals who 
are frail due to demographic determinants.  

Sociodemographic characterization of the sample

Table 1 displays the descriptive analysis of 
the sample used in the present study. The sample 
contained 158 men (46.6%) and 181 women 
(53.4%). The mean (m) age was 64.4 years, with a 
standard deviation (sd) of 9.25 years. Concerning 
marital status, 4.7% of the participants were single, 
82% were married and the remainder (13.3%) were 
widowed, separated or divorced. In total, 11.2% 
of the sample were illiterate and the remaining 
88.8% had attended school. 
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Prevalence of phenotypic frailty 

Based on the phenotypic frai lty11 and 
considering the criteria defined in the adjusted 
model used in this investigation, we analyzed the 
prevalence of the criteria of frailty. It is important 
to highlight that one of the subjects was eliminated 
from the study for not completing these criteria in 

full. This individual was therefore excluded from 
the final sample. Considering the three levels of 
frailty, 14.2% of the elderly individuals did not 
score points for any of the five criteria, while 172 
(50.9%) individuals scored between 1 and 2 points 
and 118 (34.9%) scored between three and five 
points for the criteria defined by phenotypic frailty 
(Table 2). 

Table 1. Sociodemographic characterization. Guimarães. Portugal. 2015.

N %

Gender

Male 158 46.6

Female 181 53.4

Age (m. sd)           64.4 (9.25)

Marital status

Single 17 4.7

Married 277 82.0

Widowed/Separated/Divorced 45 13.3

Education

Incomplete 38 11.2

Complete 301 88.8

Table 2. Prevalence of phenotypic frailty. Guimarães. Portugal. 2015.

Criteria
N= 338

n % n %

No frailty 0 criterion 48 14.2 48 14.2

Pre-frail
1 criterion 63 18.6

172 50.92 criteria 109 32.2

Frail

3  criteria 74 21.9
118 34.94  criteria 39 11.5

5  criteria 5 1.5
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In order to understand how phenotypic frailty 
is correlated with gender and age, the variable 
age was categorized. Based on the analysis in 
Table 3, the distribution of gender was equal for 
all levels of frailty, with the exception of frail 
elderly individuals (40.9% female and 28.4% 
male). Concerning the distribution in the three 
age groups defined, the percentages related to the 
frailty criteria were higher with advancing age. 
Notably, all of the participants aged 75 years or 
more were classified as frail. This age group was 
divided between pre-frail (37.7%) and frail (60.4%). 
In the 65 to 74 years age group, the distribution 
was spread throughout all groups, although there 
was a greater concentration in the pre-frail and 

frail groups, with 44.1% and 45.2%, respectively. 
Only 10.8% of the cases in the 65 to 74 years age 
group were considered to exhibit no frailty. In the 
youngest age group (50 to 64 years), most of the 
participants were classified as pre-frail (57.5%), 
with the remainder divided equally between the 
robust (no frailty) and frail groups (20.0% and 
22.5%, respectively). Based on these results, it 
seems clear that there is a need to provide early 
treatment when this syndrome manifests, given 
that half of the individuals aged between 50 and 
64 years in the present study were classified as 
pre-frail. In the oldest group, 60.4% were classified 
as frail. Thus, more than half of the population 
over 75 years is considered frail. 

Table 3.  Distribution of phenotypic frailty by gender and age. Guimarães, Portugal, 2015.

No Frailty Pre-Frail Frail

Population n % n % n %

Gender

Female 181 25 13,8 82 45,3 74 40,9

Male 157 23 14,6 90 57,0 44 28,4

Age

50-64 193 38 20,0 111 57,5 44 22,5

65-74 93 10 10,8 41 44,1 42 45,1

≥75 52 0 0,0 20 37,7 32 60,4

In order to understand how each criteria 
of the phenotype is correlated with the level 
of frailty (Table 4), only the frail and pre-frail 
cases were considered. Those classified without 
frailty could not be used for any of the criteria 
in this analysis. For the pre-frail individuals, 
slowness and physical activity were the most 
relevant indicators, with values of 55.2% and 
53.5%, respectively. The least relevant indicators 
were resistance (7.5%) and weight loss (14.5%). 

Weakness was detected in almost 33.0% of those 
classified as pre-frail. Among those classified 
as frai l, the two most relevant indicators 
were slowness (86.4%) and physical activity 
(88.9%). Weakness was relevant in 74.6% of 
the sample. Resistance and weight loss recorded 
lower percentage values (51.6% and 40.0%, 
respectively). This, the most common criteria, 
in both levels of frailty, were slowness (while 
walking) and low levels of physical activity. 
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Profile of the frail elderly individual 

While analyzing the prevalence of phenotypic 
frailty, considering the sociodemographic 
characteristics, Vassar Statistics* software was 
used to calculate the upper and lower limits 
for the delimitation of the confidence intervals 
(95%). In the data analysis, a greater prevalence 
of frailty was confirmed among women (40.9%) 
and among the oldest elderly individuals: between 
65 and 74 years (45.2%) and those aged 75 years 
or more (60.4%). Concerning marital status, the 
prevalence of frailty was notable among those 
who were widowed, separated or divorced (46.7%), 
while the value was slightly lower for those who 
were single (37.5%). Concerning the level of 
education, the prevalence of frailty was higher 
among those with less education (71.1% of the 
frail did not attend school; 30.4% completed 11 
years of schooling or less and 25% completed more 
than 11 years of educational studies). Concerning 
the family environment, 41.6% of those classified 
as frail are part of a family containing at least one 
dependent member. These data are significant, 
since it is clear that frail individuals live in a 

* (http://faculty.vassar.edu/lowry/VassarStats.html)

family environment that is characterized by a 
certain form of dependence. Concerning their 
economic situation, the prevalence of frailty was 
more common among those with less economic 
power. In total, 39.5% of those classified as frail 
received less than one minimum salary per month. 
In terms of their living conditions, frailty was more 
common among those who lived in less favorable 
housing conditions: 44.9% of those classified as 
frail admitted that their home was inadequate 
for their needs. Concerning social relationships, 
frailty was more common among people who had 
restricted social relationships: 54.2% of those 
classified as frail had a limited social network. 
Concerning the support of a social network, 37.6% 
of those classified as frail did not have any support 
on a social level. 

As can be seen in Table 5, the most fragile 
individuals in the study sample were female, in 
the older age groups, with a low level of education 
(illiterate). Concerning the family environment, 
they generally lived with family members who 
were dependent, and their living conditions were 
considered inappropriate. In the social dimension, 
frail elderly individuals tend to establish limited 
(reduced) relationships and do not have any type 
of support related to social responses. 

Table 4. Frailty criteria by levels. Guimarães. Portugal. 2015.

Criteria
Pre-Frail
N=172

Frail
N=118

n % n %

Weight loss 25 14.5 47 40.0

Resistance 13 7.5 61 51.6

Physical activity 92 53.5 105 88.9

Slowness 95 55.2 102 86.4

Weakness 56 33.0 88 74.6
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Table 5. Profile of frail elderly individuals based on sociodemographic characteristics. Guimarães. 
Portugal. 2015.

Population
Frailty

CI 95%
n %

Gender

Male 158 44 27.9 21.4-35.3

Female 181 74 40.9 33.9-48.1

Age

50-64 years 193 44 22.8 17.4-29.2

6574 years 93 42 45.2 35.4-55.2

≥75 years 53 32 60.4 46.9-72.4

Marital status

Single 16 6 37.5 18.4-61.3

Married 277 91 32.9 27.6-38.6

Widowed/Separated/Divorced 45 21 46.7 32.9-60.9

Education

Did not attend school 38 27 71.1 55.2-83.0

≤11 years 293 89 30.4 25.4-35.9

>11 years 8 2 25.0 7.1-59.1

Family situation

Family without dependence 197 59 30.0 24.0-36.7

Family with dependence 142 59 41.6 33.8-49.8

Economic situation

Receives up to 1 minimum salary 253 84 33.2 27.7-39.2

Receives less than 1 minimum salary 86 34 39.5 29.9-50.1

Living conditions

Adequate for their needs 249 78 31.3 25.9-37.3

Inadequate for their needs 89 40 44.9 35.0-55.3

Social relationships

Social relationships 243 66 27.2 22.0-33.1

Restricted social relationships 96 52 54.2 44.2-63.8

Social network support

No support 109 41 37.6 29.1-47.0

Support 230 77 33.5 27.7-39.1
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DISCUSSION

The sample of the present study mainly 
contained women, who were mostly married, with 
a mean age of 64.4 years. A significant percentage 
of these individuals were illiterate. 

Concerning the prevalence of phenotypic 
frailty, the impact of this syndrome on the 
population was clear, with 34.9% of the sample 
considered frail. Similar to previous studies that 
tested phenotypic frailty, this result is within 
the interval detected, which ranges from 4.0 to 
59.1%.31 However, the prevalence of frailty varies 
widely due to the definition of the concept (which 
has implications on the assessment instruments 
used) and the population studied. In the present 
study, more than half of the sample (50.9%) was 
classified as pre-frail, which is a similar result to 
those recorded in earlier studies.27,32 This finding 
is significant, since longitudinal studies in the 
literature support the idea that individuals in this 
stage of life exhibit a great possibility of becoming 
frail over time.24

Upon analysis of the prevalence of the levels 
of frailty by gender, it was clear that more women 
were classified with this condition (40.9%). 
These results are similar to those found in an 
epidemiological study conducted by Fried,11 in 
which frailty was also more common among 
women. Fernandez-Bolaños33 also identified that 
the prevalence of frailty was significantly greater 
among women than among men in their study 
population. Concerning age, older people in the 
present study were classified as more frail (60.4%), 
which is similar to an earlier study,31 in which the 
authors concluded that the condition of frailty 
increases with advancing age. The results of the 
present study are in line with those found in the 
literature, since they demonstrated that individuals 
with a more advanced age are more likely to 
become frail elderly individuals.12 

The most significant criteria of phenotypic 
frailty among the pre-frail were slowness (55.2%) 
and low levels of physical activity (53.5%). The 
most significant criteria of phenotypic frailty 

among the frail were also slowness (86.4%) and 
low levels of physical activity (88.9%). Considering 
these results on a multidimensional level, it 
seems that the participants of the present study 
experienced a set of early indicators of the process 
of senescence, which could be correlated with the 
prevalence of frailty.  

Upon analysis of the prevalence of this condition 
based on sociodemographic characteristics (other 
than gender and age), it was found that the 
condition was more prevalent among those who 
were widowed/separated/divorced (46.7%) and 
illiterate (71.1%). Several studies have indicated 
that absent or reduced social relationships (due to 
marital status) can lead to an individual becoming 
frailer, given that they socialize less and are less 
active.34 These assumptions were also put forth in 
an explanatory model defended by Rockwood,34 in 
which frailty was correlated with socially isolated 
individuals.10 Furthermore, Fried11,15 reported a 
greater prevalence of frailty among populations 
with a low level of education. Concerning the social 
and family environment, frail individuals were 
more often found in families containing a member 
with some degree of dependence (41.6%). This 
finding is confirmed in literature, given that an 
overload of caregiving responsibilities is considered 
a predisposing factor for frailty among elderly 
individuals.35 People with unfavorable economic 
conditions (39.5%) and inadequate living conditions 
(44.9%) seem to be frailer. The results show that 
these individuals have more limited social networks 
(54.2%) and have no support from a social network 
(37.6%). Therefore, it seems clear that the profile 
of the frail elderly individual is guided by a set 
of characteristics related to weakness on social 
and interpersonal levels. Several studies in the 
literature have indicated that the incidence of 
frailty is correlated with a low socioeconomic 
level.36-38 A number of researchers have claimed 
that frailty is influenced by poverty.12 According 
to Morley,39 poor social conditions worsen the 
physiopathology of the syndrome of frailty. This 
statement corroborated the findings of Woo,40 
who reported that an individual ś social support 
network (appropriate interventions) is a modifying 
factor for frailty. 
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The present study contains a number of 
limitations related to the variables that made up the 
protocol. In future studies, it would be pertinent to 
include other variables, such as nutritional status 
and lifestyle. It would also be beneficial to define 
the exclusion criteria, which are essentially related 
to the presence or absence of the pathology. These 
modifications would provide the authors with a 
more reliable phenotypic percentage.  

CONCLUSION

This investigative study (a pioneer study in 
Portugal) is relevant since it expands conceptual 
knowledge of frailty and tests these measurements 

among elderly individuals in a representative 
sample of the population. Thus, the present 
study sought to provide tools for geriatric 
practice, as well as for future research projects. 
Based on the theoretical model adopted, it was 
possible to conclude that this problem exhibits a 
significant prevalence in the elderly population in 
the community studied. This result strengthens 
the need for increased care concerning frailty, 
bearing in mind that it is more common among 
women of advancing age and has been correlated 
with adverse personal and social characteristics. 
Awareness of this problem will lead to the creation 
and implementation of timely preventive measures 
that can delay or minimize this syndrome in the 
elderly population. 
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