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Abstract

Introduction. Frailty represents a major risk factor for death and Use of Hos-
pital Services (UHS) among older adults. A simple tool to detect frailty might
permit stratification of the community-dwelling older population according
to the risk of negative outcomes. The present study aims at determining the
sensitivity and specificity in predicting mortality and UHS of the Short Func-
tional Geriatric Evaluation (SFGE), a short questionnaire to screen for frailty
in community-dwelling older citizens. Methods. The study is a secondary
analysis of all the data collected through an observational longitudinal cohort
study carried out in Lazio region (Italy). The SFGE is compared with the
Functional Geriatric Evaluation (FGE) questionnaire to define sensitivity and
specificity for mortality and for UHS during the first year following its ad-
ministration. Results. The SFGE classifies 36.3% of the respondents as frail
and shows a sensitivity of 90.4% and a specificity of 78.3% compared to the
FGE (area under the ROC: 0.928; CL95%: 0.910 - 0.947; p-value < 0.001).
Those respondents identified by the SFGE as frail also include some of those
classified by the FGE as pre-frail, who also show a high rate of UHS. The re-
sults show that the SFGE score predicts the UHS more accurately than it does
the mortality rate. Conclusion. The SFGE identifies as frail a larger portion of
the enrolled population than the FGE. Those people so identified show a high
rate of UHS. Because of its easy and quick administration, it can be consi-
dered a useful primary screening tool but it must be followed up with a more
extensive assessment of those identified as frail. The small time needed to fill
in the tool and the possibility of administering it by telephone makes the
SFGE a useful tool to screen for frailty and to plan the provision of care ser-
vices at both individual and population level.
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1. Introduction

In the context of the rapid ageing of the global population, the concept of older
adults’ frailty has become a very important issue not merely in clinical settings
but also for Public Health. In fact, identifying those elderly who are already frail,
or close to become so, represents the first step towards planning appropriate
public health interventions and developing suitable prevention programmes [1]
[2].

Frailty is a multidimensional and dynamic condition characterized by a re-
duced ability to deal with acute physical, psychological and socio-economic
stressors and/or to perform the normal activities of daily life [3] [4] [5]. It is
widely recognized that frailty aggravates the risk of poor outcomes (e.g. death,
loss of autonomy, functional impairment and hospitalization) [6] [7] and that it
develops within various domains (e.g. physical, psychological, socio-economic,
environmental status) [8] [9] [10].

Although numerous frailty tools have already been developed in order to
screen older adults living in the community, a gold standard instrument to
measure and to screen for frailty has yet to come. A two-step model with two
tools, a first and second level questionnaire [11], should be used in order to
screen for frailty in the community setting. The first level questionnaire is a
screening tool for the community-dwelling older population; the second level
questionnaire is a more detailed test, directed at those identified as frail by the
first level survey, in order to plan the provision of a personalized care package.

The idea of testing a huge number of elderly citizens, however, raises practical
concerns. First of all, such a time-consuming activity can be implemented only if
it provides crucial information to improve health, either at an individual or at a
population level. Secondly and closely related to the first point, there is the ques-
tion of the availability of a reliable short questionnaire. Several researchers are
committed to find a model for providing effective community care services
[12]-[17]; the screening of frailty at population level with a short and reliable
tool is a first step to achieve this goal.

The present study aims at defining the short-term sensitivity and specificity in
predicting mortality and Use of Hospital Services (UHS) of the Short Functional
Geriatric Evaluation (SFGE), a first level questionnaire intended to screen for

frailty in community-dwelling older adults.

2. Methods

The study is a secondary analysis of data gathered for the observational longitu-

DOI: 10.4236/aar.2018.73005

53 Advances in Aging Research


https://doi.org/10.4236/aar.2018.73005

A. Capanna et al.

dinal cohort study carried out in the Lazio region (Italy) [18], by the Biomedi-
cine and Prevention Department of the University of “Tor Vergata”, and ap-
proved by the Independent Ethical Committee of the University of Rome “Tor
Vergata”.

The inclusion criteria were to be living in Lazio region, to be more than 64
years old and to be living within the community. Those living in an institution
were excluded. The cohort is made up by 1,342 subjects enrolled in 2014, of
whom 1,282 completed the one-year follow up.

The Functional Geriatric Evaluation (FGE) questionnaire for the assessment
of frailty was administered to all the participants. The FGE questionnaire is a
multidimensional tool that deals with biological and non-biological domains
(physical and mental health, social and economic resources and functional sta-
tus). The final score could be divided into two categories: “robust” (FGE > 49)
and “frail” (FGE < 49). As shown by previous papers, the frail group has a great-
er risk of adverse events than the group of the robust; in fact the FGE score has
been proved to be an effective predictor of death, of hospitalization and of insti-
tutionalization over a span of from 1 to 5 years from the point of observation
[19] [20]. The FGE score varies from —118 to + 98, with a range of 217 points.

The SFGE questionnaire was developed from the FGE tool [14] [21]. The
items of FGE included in the SFGE (shown in Table 1) were selected by match-
ing each FGE element with the UHS. The UHS rate was calculated by adding the
cumulative amount of hospitalizations per year to the number of Emergency
Department Visits (EDV) not resulting in hospital admission and to the use of
outpatient hospital services occurring during the one year follow up. All the va-
riables found to have statistical significance to the outcome were included in the

final version of the SFGE. The weight of each variable was reported to be the

Table 1. The items of FGE included in the SFGE.

Item Description of item
Age Age < 75 years; 75 < age < 85 years; age > 85 years
Education Primary education vs. secondary education

L Alone/living with spouse/living with others (son or daughter/other rela-
Living arrangements . . .
tives/friends/paid assistant)

Informal care Availability of someone able to help in case of need vs. lack thereof
Social network Participation to social activities vs. lack thereof
Homecare Availability of home care services vs. lack thereof

Economic condition Monthly income sufficient for basic needs vs. lack thereof

Being very sad, apathetic or slowed in their actions (hypoactive) or restless,

Energy & drive
&Y v agitated or talkative (hyperactive) vs. normal mood

Mental status Severe confusion (do not able to live alone) vs. other condition

1) To be able to take the shower/bath alone vs. to be unable
Functional status  2) To be able to get out from the house vs. to be unable
3) To be able to get off the bed vs. to be unable
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score of that variable. The variables “Living arrangements” and “Education”
were included, because of their relevance respectively to the demand for care and
as a proxy of socio-economic level. Overall, the SFGE is a synthetic version of
the FGE that evaluates only 10 ordinal variables with a score that ranges from -6
to +27, a 34-point range. The SFGE score scale is the result of the analysis of
sensitivity and specificity values in relation to the FGE results. After a one year
follow up, two outcomes were observed: death and the UHS.

Statistical Analyses

The software Statistical Package for Social Science (SPSS) was used to analyze
the data. A p-value < 0.005 was considered to be statistically significant. The
Pearson Chi-Square, the K-value for concordance, parametric and non-parametric
test to assess the difference of means amongst variables according to the values
distribution, the Receiver Operating Characteristic (ROC) curve and the Cox

Proportional Risk analysis were performed.

3. Results

The sample was made up of 690 females (53.8%; mean age: 76.6 years with a SD
of 7.3) and 592 males (46.2%; mean age: 76.3 years with a SD of 7.1). During the
baseline assessment with the FGE questionnaire, 1,008 individuals were classi-
fied as “robust” (78.8%) while 272 were classified as “frail” (21.2%).

The results of the SFGE 10 items are summarized in Table 2. A ROC curve
was performed in order to choose the appropriate cut-off level for frailty for the
SFGE questionnaire. Thus, based on the best combination “sensitivity” (90.4%)
against “specificity” (78.3%), the value zero was chosen as the most appropriate
cut-off level (area under the curve: 0.928; CL95%: 0.910 - 0.947; p-value < 0.001).
Using this cut-off, the SFGE questionnaire classified 465 individuals as frail
(SEGE score > 0), 36.3% of the sample (K value = 0.54, moderate concordance).

As shown in Table 3, the two questionnaires disagree for 26 persons who were
“frail” for the FGE and “robust” for the SFGE (category C-2) and for 219 persons
who were “robust” for the FGE and “frail” for the SFGE (category C-3). The
hospitalization rates of both groups were higher than that of the group classified
as “robust” by both questionnaires, which would not have been expected for
those citizens classified as “robust” by FGE (Table 4, Kruskal-Wallis Test, p =
0.006; Mann-Whitney U Test, not shown in the table, between categories C-1
and C-3, p = 0.041). In fact, the category C-3 showed a hospitalization rate more
similar to the category C-4 (the individuals classified as “frail” by both ques-
tionnaires) than to C-1 (the individuals classified as “robust”): the SFGE score
that generated the classification was worse in all the SFGE items for the C-3 sub-
jects compared with the C-1 ones.

At the same time the group made up of 26 persons considered “robust” by the
SFGE and “frail” by the FGE showed the highest UHS rate (Table 4). The main
difference between this group and the group classified as “robust” by both ques-

tionnaires was the level of co-morbidity (4.1 diseases on average vs. 3.0 among
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Table 2. Result of the short functional geriatric evaluation.

N

Variables %
(total: 1282)
Age
Age < 75 years 658 51.4
75 < age < 85 years 480 37.4
Age > 85 years 144 11.2
Education
Over the first level of secondary school 260 20.3
Under the first level of secondary school 1022 79.7
Living arrangements
Alone 265 20.7
With son or daughter/other relatives/friend/paid assistant 351 27.3
With spouse 666 52.0
Informal care
Yes 1198 93.4
No 84 6.6
Social network
Yes 851 66.4
No 431 33.6
Homecare
Yes 635 49.5
No 647 50.5

Economic condition (monthly income is sufficient)

Yes 490 38.2

No 792 61.8
Energy & Drive

Present 1026 80.0

Absent 256 20.0

Mental status severe confusion in not present)

Yes 1258 98.1
No 24 1.9
Functional status

Able to take the shower/bath alone

Yes 1034 80.7
No 248 19.3

Able to get out from the house

Yes 1226 95.6

No 56 44
Able to get off the bed

Yes 1220 95.2

No 62 4.8
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Table 3. Contingency table that compares the FGE and SFGE questionnaires.

Functional Geriatric Evaluation

Frail Robust Total
Short Functional Frail 246 (90.4%) 219 (21.7%) 465 (36.3%)
Geriatric Evaluation Robust 26 (9.6%) 789 (78.3%) 815 (63.7%)
Total 272 (21.2%) 1008 (78.8%) 1280 (100%)

Missing 2
Table 4. Use of Hospital Service (UHS) rates.
ED visits without Day Hospital
vistEs witiou Hospitalization dy Fospita Total

Category No hospitalization visit

Rate SD Rate SD Rate SD Rate SD

FGE

C-1 Robust 791 342.6 764.8 1409 536.4 80.7 334.0 567.4 1070.3
SFGE
FGE  Frail

C-2 26 423.1 702.7 9354 19375 169.4 514.8 1640.6 2386.9
SFGE Robust
FGE Robust

C-3 219 3242 789.7 246.8 954.8 822 374.1 663.9 1324.1
SFGE  Frail
FGE

C-4 Frail 246 329.3 9554 3299 9554 99.7 585.7 1012.6 2316.5
SFGE
p-value 0.453 <0.001 0.543 0.009

Legend. FGE: Functional Geriatric Evaluation; SEGE: Short Functional Geriatric Evaluation; ED: Emergen-
cy Department.

the “robust” individuals) and the initial functional impairment, as indicated by
the higher percentage of individuals not able to take a bath/shower alone. Figure
1 shows the correlation between the FGE and the SFGE scores: 86.9% of the cas-
es which the SFGE classified as “frail” had an FGE score between 50 and 70
(mean age 80.0 years; mean FGE score = 62.03; SD + 6.88; correlation coefficient
value: —0.851; p value < 0.001). This score identifies subjects close to the frail
condition, a category which can be defined as pre-frail.

The survival analysis adjusted for gender, age and multi-morbidities shows
that while the FGE classification of frailty can be predictive of mortality during
the first year of follow up (RR = 6.2; CL95: 3.2 - 12.1), the SFGE classification
shows no statistically meaningful association (RR = 1.6; CL95: 0.8 - 3.1).

4. Discussion

Public Health should consider frailty a priority, due to its strong relationship
with the increase of UHS by older adults and to its association with some chron-
ic degenerative diseases [1] [20] [22]. The screening for frailty allows identifica-
tion of the population at risk of adverse health outcomes and represents an im-
portant support in planning health and social services [23]. Using a simplified

frailty index is the most appropriate way to screen the population: the SFGE is a
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Figure 1. SFGE/FGE scores comparison.

simple instrument, administrable by telephone that enables the health authorities to
reach a relevant proportion of the community-dwelling older adult population and
to identify with high sensitivity and acceptable specificity those individuals at a
higher risk of negative outcomes. Finally, it can also be administered by personnel
with only a high school diploma, increasing the number of workers potentially
available for the process of implementing the screening procedure.

The FGE is highly predictive of negative outcomes, even in the short-term, so
that it represents a very good basis to develop a shorter tool. The FGE classifies
as frail the 21.2% of the interviewed, while the SFGE identifies as frail a larger
portion of the same population (36.3%).

The SFGE differs from the FGE questionnaire in that it has a smaller number
of questions, and in the nature of the final score: the score generated by the so-
cio-economic items of the FGE questionnaire accounts for 26% of the FGE total
score but for 47% of the SFGE total score. The higher percentage of frail indi-
viduals identified by the SFGE than by the FGE questionnaire then derives from
the different balance between physical, mental and functional status relative to
socio-economic resources. As shown in the literature, socio-economic resources
play a crucial role as determinants of population health [24] [25]; the impact of
socio-economic frailty in the generation of higher rates of UHS in an environ-
ment with a low level of care services in the community has also been proved
[26]. The analysis of non-biological frailty may play an essential role in the as-
sessment of the burden of the health care needed by community-dwelling older
adults, as well as in the planning of public health interventions. In fact, nowa-

days, several studies have looked at psychological and socioeconomic domains as
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determinants of frailty [27]-[32]. The gap of sensitivity of the SFGE compared
with the FGE questionnaire seems mainly to be due to a misclassification of in-
dividuals with multiple physical impairments, evidenced by the presence of high
co-morbidity without a severe impairment of functional status. In order to im-
prove the sensitivity of the tool, a variable dealing with physical health easily de-
tectable during a phone call should be included in the assessment. The number
of pills per day taken by the interviewed could be an effective, even if indirect,
indicator of the presence of co-morbidity [33] [34]. The low specificity of the
tool is acceptable for a first level population screening carried out within the
framework of a public health approach, with the main objective being to minim-
ize false negative results even at the cost of increasing the number of false posi-
tives.

This study helps to highlight the pre-frail status [35] [36], which is mainly
marked by a lack of socio-economic resources, with initial psycho-physical im-
pairment, and is associated with a higher rate of UHS than the robust status.
This is in agreement with the observation that a lack of social resources is one of
the main determinants of the UHS [36]. These outcomes indicate a potentially
major impact on Public Health planning: the provision for social care is in fact
able to reduce the hospitalization rate [37], a consequence of the role played by
socio-economic resources in the demand for hospital care by older adults. The
SFGE questionnaire explores socio-economic areas more extensively than other
first level questionnaires. It may thus be better able to predict the demand for
hospital care, even if further studies with longer follow up are needed to verify
this hypothesis. The SFGE “frail” group may be the target of health promotion
and of care intervention aimed at managing frailty at a community level. The
SFGE does not show statistical significance in the short-term assessment of the
risk of death, probably because of the inclusion in the frail group of the pre-frail
subjects with a lower risk of death.

5. Conclusion

The SFGE is a tool to screen frailty at a community level and has a good
short-term sensitivity and specificity for UHS. The relevance of socio-economic
resources that account for 47% of the SFGE score makes this tool appropriate for
use at a community level, where these resources are strongly correlated with the
demand for care services. Further studies are needed to improve the sensitivity
of the tool in order to reduce the proportion of false negatives. A public health
approach to the management of frailty could also contribute to the medium- and
long-term sustainability of health systems by identifying and counteracting the
conditions that generate the highest demand for health care. Identifying as many
frail individuals as possible becomes of utmost importance when planning in-

terventions aimed at preventing or managing frailty at community level.
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