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Objectives: To enable prevention of poor outcome in elderly people, a valid instrument is required to
detect individuals at high risk. The concept of frailty is a better predictor than age alone. The Groningen
Frailty Indicator (GFI) has been developed to identify frailty. We assessed feasibility, reliability, and
construct validity of the self-assessment version of the GFI.
Design: Cross-sectional.
Setting: Community-based.
Participants: Home-dwelling and institutionalized elderly persons were included in the study (n ¼ 353)
who met the following inclusion criteria: persons 65 years and older who were able to ﬁll out
questionnaires.
Measurements: The feasibility of the GFI was assessed by determining the proportion of missing values
per item. The internal consistency reliability of the GFI was established by calculating the KR-20. MannWhitney and Kruskal-Wallis tests were applied to assess discrimination between speciﬁc subgroups
(known group validity). Convergent and discriminant validity was assessed using Spearman Rank
correlations between GFI and diseases and disorders, case complexity, and health care needs
(INTERMED), life satisfaction (Cantril Ladder of Life), activities of daily living (Katz), quality of life (EQ5D), and mental health (SF-36). Finally, we used multivariate regression analyses to evaluate the cutoff
score of the GFI (<4 versus 4).
Results: A total of 296 (84%) of the participants completed all items of the GFI; the internal consistency
was 0.68. The GFI yielded statistically signiﬁcant GFI scores for subgroups (known group validity). The
correlations for the convergent (range 0.45 to 0.61) and discriminant validity (range 0.08 to 0.50) were
also as hypothesized. In contrast with nonfrail participants, frail older persons had higher levels of case
complexity, disability, and lower quality of life and life satisfaction.
Conclusions: This study supports the feasibility, reliability, and validity of the self-assessment version of
the GFI in home-dwelling and institutionalized elderly people.
Copyright Ó 2012 - American Medical Directors Association, Inc.

Since the introduction of the concept of frailty, several instruments have been developed to determine the level of frailty among
elderly people.1 Although researchers disagree on a precise deﬁnition,
it is commonly accepted that frailty indicates a state of vulnerability
regarding the future occurrence of poor health outcomes, such as

This study was supported by a grant from ZonMwdthe Netherlands Organization for Health Research and Development (60-61900-98-218). ZonMw had no
role in study design, data collection, data analysis, data interpretation, writing of
the manuscript, or the decision to submit the paper for publication. Finally, the
authors have no ﬁnancial or other relationships that might lead to a conﬂict of
interest.
* Address correspondence to Lilian L. Peters, MSc, Department of Epidemiology
(room F4.09), University Medical Centre Groningen, University of Groningen,
PO Box 30001, 9700 RB Groningen, The Netherlands.
E-mail address: L.L.Peters@umcg.nl (L.L. Peters).

mortality, hospitalization, institutionalization, chronic conditions,
and/or loss of function in one or more domains (ie, the physical,
psychological, cognitive, and social domains).2e5 Frailty is not only
associated with quality of life and life satisfaction of individuals, but
also has an effect on health care demands, as the numbers of frail
elderly people in our aging population will increase.6,7 A valid
screening tool to identify frailty is essential from both a clinical and
a social perspective. Without such an instrument, tailoring preventive
interventions for elderly people who are at risk of adverse events will
be difﬁcult to attain. The current instruments differ in their
perspective on frailty, and, as a consequence, different domains are
included to measure the construct.1,4,5,8e15
More recently, frailty has been considered as a multidimensional
construct comprising several domains (eg, physical, psychological,
social, and cognitive domains).1,8,16 Several multidimensional frailty
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instruments have been developed, including the Tilburg Frailty Indicator (TFI)17; however, major drawbacks of most of these instruments
are that they (1) aim to assess frailty in speciﬁc elderly populations only
(eg, home-dwelling), (2) do not comprise both a professional and a selfassessed version, (3) do not comprise items that assess disability that
could predict poor outcome, and (4) do not allow for grades of frailty to
be identiﬁed. The Groningen Frailty Indicator (GFI) is an instrument
that includes all these domains and meets the drawbacks of other
instruments.18 The GFI is widely used in clinical practice (ie, geriatric
centers, nursing homes, emergency departments, traumatology, pulmonology, rheumatology, and surgical medicine), in outpatient
settings, and in clinical studies.4,18e21
Some of these studies assessed the psychometric properties of the
professional or self-report version of the GFI. The internal consistency
of the professional version of the GFI was considered to be good and
the calculated KR-20/Chronbach’s alpha ranged from 0.71 to 0.77.18,19
Positive indications were also found for its validity because, in
contrast to nonfrail elderly people, frail older participants showed
lower scores on quality of life and higher scores on psychological
distress.18 Another study found that higher scores on the GFI were
associated with less self-management ability.19 Only one study, in
community-dwelling older persons only, assessed the psychometric
properties of the self-report version of the GFI.22 In this study, the
internal consistency was 0.73 (Chronbach’s alpha) and the construct
validity of the GFI was also supported, as it had substantial to high
correlations with 2 other frailty instruments: the Sherbrooke Postal
Questionnaire and the TFI (convergent validity).22 Second, as with the
TFI, the GFI scores were signiﬁcantly higher for females, older persons
with higher age, persons with lower education, and people with
lower incomes (known group validity).22
We conclude that a comprehensive psychometric evaluation of
the self-report version of the GFI is still lacking in home-dwelling
elderly and elderly living in assisted-living residences, homes for
the elderly, and nursing homes. Accordingly, the aim of the present
study was to assess feasibility, reliability, and validity of the selfreport version of the GFI in a heterogeneous population of elderly
people.
Methods
From June 2008 until February 2010, a cross-sectional study was
conducted among individuals residing in the northern provinces of
the Netherlands. We recruited 359 elderly people who met the
following inclusion criteria: persons 65 years and older who were
able to ﬁll out questionnaires. We excluded elderly people who had
severe cognitive dysfunction or were very ill. The exclusion of severe
cognitive dysfunction during the home interview was based on the
professional judgment of comprehensively trained research nurses.
This type of nonintrusive observational study does not require ethical
committee approval under Dutch legislation. For a later study
involving the same instruments and, moreover, including follow-up
measurements, the ethics review board of our institution provided
a waiver that it was not an experimental study with test subjects as
meant in the Medical Research Involving Human Subjects Act (WMO).
Trained research nurses identiﬁed eligible elderly people who lived
independently, in assisted-living residences, or were institutionalized
(in nursing homes or homes for the elderly). Respondents were
identiﬁed with help from a geriatric department of a general hospital,
home care organizations, and associations for the elderly. Before
participation, all elderly people gave their consent to participate in
the study. Subsequently, all participants received a postal questionnaire comprising items about demographics, diseases, and disorders
and in addition instruments to assess frailty (GFI) and life satisfaction
(Cantril Ladder of Life).
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The GFI is a 15-item screening instrument to determine the level of
frailty, which is available in a professional and self-report version.19,22 It
measures the loss of functions and resources in 4 domains: physical
(mobility functions, multiple health problems, physical fatigue, vision,
hearing), cognitive (cognitive dysfunction), social (emotional isolation), and psychological (depressed mood and feelings of anxiety).18 All
answer categories were dichotomized and a score of 1 indicates
a problem or dependency. The range of the GFI score is 0 to 15. Geriatric
experts agreed that a score of 4 or higher represents moderate to severe
frailty.19 The professional version of the GFI was modiﬁed from
a patient-orientated questionnaire (with items such as “Has the patient
recently felt downhearted or sad?”) to an individual-oriented questionnaire (with items such as “Have you recently felt downhearted or
sad?”) and, as a consequence, the formulations of all items were
adapted.19,22 For the purpose of the future evaluation of the predictive
validity of the GFI in the longitudinal cohort study Lifelines,23 4
psychosocial items were slightly rephrased. For example, the item “Do
you sometimes miss people around yourself” was rephrased as “Do
other people pay attention to you?” (See Appendix 1).
Life satisfaction of elderly people was assessed using the validated
Cantril Ladder of Life Scale.24e27 It assesses the respondents’ life
satisfaction with 3 self-report items that indicate life satisfaction in
the past, present, and future. The present study is limited to the
analyses of present life satisfaction. Ratings are made on a 10-point
scale that ranges from best possible life to worst possible life.
A higher score indicates better life satisfaction.
After 2 weeks, the research nurses collected the questionnaire at
the elderly homes. They asked the elderly people to indicate GFI items
that were difﬁcult to ﬁll out and helped the participants to complete
those questions that were skipped. During the interview, the
following assessments were performed: case complexity and health
care needs (INTERMED), activities of daily living (Katz extended
activities of daily living [ADL]),28 quality of life (EuroQol-5D),29 and
psychosocial functioning (SF-36 mental health subscale).30
The INTERMED questionnaire is a valid and reliable assessment
method of case complexity and health care needs. It provides
a biopsychosocial description of the elderly person based on clinically
relevant variables.31,32 It contains a biological, a psychological,
a social, and a health care domain. All domains comprise 5 questions
and each domain is assessed in a context of time (history, current
state, and prognosis). In total, the instrument consists of 20 items and
the scores are summed (range 0e60). A high score indicates high case
complexity.33,34
The Katz extended Instrumental Activities of Daily Living (Katz)
measures the independency in personal and instrumental ADLs. This
instrument is frequently used in elderly people. It includes 6 ADL
items and 4 instrumental ADL items. Each item is scored with
a 0 (dependent) or 1 (independent), range 0 to 10.35
The EuroQol-5D (EQ-5D) is a reliable and valid tool for measuring
health-related quality of life. The instrument comprises 5 domains:
mobility, self-care, pain, usual activities, and psychological status
(answers-categories: no/some/severe problems). An index score was
calculated for each respondent’s health status.29
The SF-36 is a generic health questionnaire that measures several
dimensions of the respondent’s health status. For this study, we assessed the mental health subscale (containing 5 items). Scores on the
scale ranged from 0 to 100 with a score of 100 indicating the highest
rating of mental health.30
Sample size
For the calculation of the number or required participants per
subgroup, we estimated effect sizes based on the conventions of
Cohen.36 Medium effect sizes (0.5 SD difference between subgroups)
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were considered to be clinically relevant. Because some of the
subgroup characteristics comprised 3 categories (eg, living situation),
we decided to recruit at least 52 older persons per subgroup (on the
basis of a 2-tailed test with a ¼ 5% and 1e b ¼ 80%).36
Statistical analyses
Baseline characteristics were analyzed using descriptive statistics.
Differences between the study sample and excluded respondents
were evaluated with independent t tests and Pearson chi-square
tests, where appropriate. A total GFI score was calculated if at least
75% of the GFI items were completed.22 We applied 3 techniques to
impute missing values. Missing values were imputed with 0, 1, or the
mean score for completed items of the GFI. The different techniques
showed similar results and therefore we arbitrarily decided to impute
missing values by 0. Standard psychometric methods were used to
estimate measurement properties (feasibility, reliability, and
construct validity) of the GFI.
The feasibility was based on the proportion of participants who
completed at least 75% of the GFI items. In addition, we calculated the
nonresponse rate per item among those participants who completed
at least 75% of the GFI items.22 The internal consistency reliability of
the GFI was calculated with the Kuder-Richardson Formula 20 (KR20), as the items were scored dichotomously.37 The KR-20 and
Chronbach’s alpha produce the same results and an alpha above 0.70
indicates satisfactory internal consistency.38 The construct validity of
the GFI was assessed in terms of known or extreme groups’ validity,
convergent validity, and discriminant validity.39 We hypothesized
that the GFI total scores differ among elderly subgroups and that
these would be associated with age, gender, being single, being
institutionalized, and having more diseases and disorders.20,22 This
was assessed with Mann-Whitney and Kruskal-Wallis tests (known
group validity). To assess the construct validity of the GFI, we calculated Spearman Rank correlations between the GFI total score and
concepts that measure similar concepts (convergent validity) and
concepts that measure different concepts (discriminant validity).39
Frailty means losses of direct resources in several domains of function and these losses are associated with the prevalence of diseases/
disorders, case complexity, and dependency of carrying out daily
tasks.11,15,19,22,40,41 Therefore, we assumed higher correlations
between the GFI and similar constructs. We assumed lower correlations with total GFI scores versus different constructs, such as quality
of life and life satisfaction. Finally, we evaluated the cutoff score of the
GFI (<4 versus 4) using multivariable regression analyses (with
adjustments for age, gender, and diseases/disorders) and the outcome
measures: case complexity, ADLs, quality of life, and life satisfaction.
All GFI data were analyzed using previously mentioned nonparametric tests as the data were not normally distributed. All statistical
analyses were performed by using SPSS/PASW 18 (SPSS Inc, Chicago,
IL). The level of signiﬁcance was set at P ¼ .05.
Results
A total of 359 elderly persons consented to participate in the study
and ﬁlled out a postal questionnaire. All included elderly persons
participated in the home interviews for the assessment of case
complexity (INTERMED) and life satisfaction (Cantril Ladder of Life).
During the study period, the assessment of ADLs (Katz), quality of life
(EQ-5D), and mental health (SF-36) were added to the interview. For
most of the included elderly people (n ¼ 260), all instruments
mentioned previously were assessed. Based on the research nurses’
professional experience in geriatric care, no participant had to be
excluded because of severe cognitive impairment. The data of 353
individuals were analyzed, as they ﬁlled out at least 75% of the GFI

items (see the following paragraph on feasibility). The average age of
the elderly was 81 years and 65% of the participants were female (see
Table 1). The elderly people had a median GFI score of 4 (interquartile
range 2e7). Sixty percent of the elderly (n ¼ 211) had a total GFI score
of 4 or higher and were considered to be frail. None of the elderly
people scored the maximum total score of 15 and 7% (n ¼ 23) scored
the minimum GFI score.
Feasibility
During the home visit, the research nurses assisted 69 elderly
persons with the completion of items in the postal questionnaire,
comprising the GFI and other measures. Six (2%) of the 359 elderly
people were excluded from the analyses because they completed 11
or fewer items of the GFI. Of those who were included in the analyses,
84% (n ¼ 296) ﬁlled out all 15 items of the GFI. The 6 excluded older
persons did not differ from those who were included, with regard to
gender (P ¼ .92), age (P ¼ .60), marital status (P ¼ .06), diseases and
disorders (P ¼ .26), or cognitive dysfunction (P ¼ .75); however, more
frequently elderly people who lived in assisted-living residences had
missing values as compared with those who lived independently or in
a home for the elderly or nursing home (P ¼ .001). We also compared
the demographic characteristics and cognitive functioning of the
included elderly persons who completed all items (n ¼ 296) versus
those who omitted at least one item (n ¼ 57). Participants who were
older (P ¼ .05), were single (P ¼ .05), lived in a home for the elderly or
nursing home (P ¼ .01), or who had some cognitive dysfunction (P ¼
.03) had more missing values. The average number of missing values
per participant was 0.2. Of the 59 elderly persons who omitted at
least one GFI item, 16 participants had 20 questions with regard to GFI
items that they found difﬁcult to ﬁll out, especially the items of the
psychosocial domains and the item “mark physical ﬁtness.” This
corresponds with the higher proportions of missing values on the
same items (see Table 2).
Reliability
The internal consistency of the GFI was 0.68.

Table 1
Baseline Characteristics of the Included Elderly Population (n ¼ 353)
Sex, n (%)
Female
Age, mean (SD)
Marital status (partner/spouse), n (%)
Living situation, n (%)
Home-dwelling elderly
Assisted-living residences
Living in home for the elderly or nursing homes
Diseases, n (%)*
Degenerative joint disease
Cardiovascular disease
Diabetes mellitus
Pulmonary disease
Stroke
Cognitive dysfunction, n (%)
No cognitive dysfunction
Some cognitive dysfunction
Assessments, mean (SD)
Frailty (GFI)
Case complexity and healthcare needs (INTERMED)
Life satisfaction current (Cantril Ladder of Life)
Quality of life (EQ-5D)y
Activities of daily living (Katz)y
Mental Health (SF-36)y

228 (65)
81 (8)
118 (33)
168 (48)
61 (17)
124 (35)
190
156
71
65
54

(54)
(44)
(20)
(18)
(15)

309 (88)
44 (12)
4.5
14.8
7.0
0.7
4.5
71.8

(2.8)
(6.3)
(1.5)
(0.4)
(2.8)
(19.6)

GFI, Groningen Frailty Indicator; SF, short form.
*The selected diseases showed the highest prevalence in the population.
y
n ¼ 260.
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Table 2
Proportions of Missing Values on the Separate GFI Items
GFI Item

Proportion of
Missing Values
n ¼ 353

Physical domain
1. Shopping
2. Walking around outside
3. Dressing and undressing
4. Going to the toilet
5. Mark physical ﬁtness
6. Experience problems due to poor vision
7. Experience problems due to poor hearing
8. Lost weight
9. Prescription of 4 or more medicines
Cognition domain
10. Complaints about memory
Social domain
11. Part of social network
12. Attention other people
13. Help other people
Psychological domain
14. Calm and relaxed
15. Nervous or downhearted

10
5
1
2
14
2
1
3
2

(3)
(1)
(0)
(1)
(4)
(1)
(0)
(1)
(1)

0 (0)
13 (4)
3 (1)
9 (3)
9 (3)
4 (1)

GFI, Groningen Frailty Indicator.
Values are n (%).
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Table 4
Convergent and Discriminant Validity of the GFI Total Score, GFI Physical Domain,
and GFI Psychological Domain*

Convergent validity
Diseases and disorders
Case complexity (INTERMED)
Activities of daily living (Katz)
Mental health (SF-36)
Discriminant validity
Quality of life (EQ-5D)*
Life satisfaction (Cantril Ladder
of Life)
Activities of daily living (Katz)*
Mental health (SF-36)*

Total GFI
Score

GFI Domain
Physical

GFI Domain
Psychological

r
0.51
0.56
0.50
d

r
0.45
0.49
0.61
d

r
d
d
d
0.57

0.26
0.50

0.28
0.35

0.13
0.48

d
d

d
0.15

0.08
d

GFI, Groningen Frailty Indicator; e, no correlations calculated.
*Correlations are in absolute values (high scores on the instruments, ie, good
quality of life, high life satisfaction, independent with activities of daily living, and
good mental health, are associated with low scores on the GFI, ie, low frail).

and diseases/disorders showed that, as compared with nonfrail older
adults, frail elderly persons scored higher on case complexity, had
higher levels of dependency in carrying out ADLs, and had lower
quality of life and lower life satisfaction rates (see Table 5).

Construct validity
Discussion
Table 3 shows the statistical differences on the median total GFI
scores between elderly subgroups based on demographic and
diseases/disorders characteristics (known group validity). The GFI
total scores differed between subgroups as hypothesized: higher GFI
scores were found in the oldest-old, elderly people who were single,
those who were institutionalized, who had a higher number of
diseases/disorders, and in women (although the last difference was
not statistically signiﬁcant).
The correlations between the GFI total score and its physical and
psychological domains, versus comparable constructs were higher, as
expected, and ranged from 0.45 to 0.61 (convergent validity; Table 4).
With the exception of life satisfaction, lower correlations were found
between the GFI and different concepts: 0.08 to 0.50 (discriminant
validity). The current cutoff score of the GFI (<4 versus 4) in
multivariate regression analyses with adjustments for age, gender,
Table 3
GFI Scores and Proportions of Frailty in Elderly Subgroups

Gender
Men (n ¼ 125)
Woman (n ¼ 228)
Age, y*
65e82 (n ¼ 178)
 82 (n ¼ 175)
Marital status*
Partner/Spouse (n ¼ 118)
Single/Widow (n ¼ 235)
Living situationy
Home-dwelling elderly (n ¼ 168)
Assisted-living residences (n ¼ 61)
Living in home for the elderly or
nursing homes (n ¼ 124)
Diseases and disordersy
0e1 disease/disorder (n ¼ 110)
2 diseases/disorders (n ¼ 99)
 3 diseases/disorders (n ¼ 144)
GFI, Groningen Frailty Indicator.
*Mann-Whitney test P  .001.
y
Kruskal-Wallis test P  .001.

GFI median
(Interquartile
Range)

Proportion
Frailty GFI Total
Score  4 (%)

4 (2e6)
5 (3e7)

52
64

4 (2e6)
5 (3e7)

52
68

3 (2e6)
5 (3e7)

47
66

3 (1e5)
4 (3e6)
6 (4e8)

46
62
77

2 (1e4)
4 (3e6)
6 (4e8)

29
61
83

This study collaborates the feasibility, reliability, and validity of
the self-report version of the GFI in home-dwelling and institutionalized elderly people.
The feasibility of the self-report version of the GFI in the present
study was good, which supports the results of a previous study.22
Most of the elderly persons (84%, n ¼ 296) had no difﬁculty
completing the GFI, a minority (16%, n ¼ 57) skipped at least one item
on the GFI. Persons who had at least one missing value were older in
age, single, lived institutionalized, or had mild to moderate cognitive
dysfunction.
The internal consistency of the GFI in the present study (0.68) was
slightly lower than the range of a satisfactory scale (>0.70) and also
lower than the reliability found in a previous study (ie, 0.73)22;
however, it is not unusual to see a variation in internal consistency of
a scale across data sets. Also, while developing the GFI, our aim was
a feasible and short questionnaire as an indicator of frailty with items
from different domains. Such an approach has clear advantages for
the use of the instrument in clinical practice but may have compromised internal consistency.
With regard to construct validity, the results of the known group
validity showed that, overall, the GFI discriminates between
subgroups with different demographics and diseases/disorders
characteristics. Our results were consistent with previous work
showing that age has a statistically signiﬁcant association with GFI
scores20,22; however, in contrast with one previous study, we did not
Table 5
Multivariate Regression Analyses to Assess the Associations between Dichotomized
Total Scores on the GFI (<4 versus 4) and Case Complexity, Activities of Daily
Living, Quality of Life and Life Satisfaction
Dependent Variables

Multivariate
GFI Model*
B

Case complexity (INTERMED)
Activities of daily living (Katz)
Quality of Life (EQ-5D)
Life Satisfaction (Cantril Ladder of Life)

4.88
2.54
0.16
1.01

*Adjusted for age, gender, and diseases/disorders.
y
P < .05.

(3.66 to 6.11)y
(1.83 to 3.25)y
(0.26to0.07)y
(1.33to0.69)y
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ﬁnd a signiﬁcant association between gender and GFI scores.20 The
correlations of the GFI with diseases/disorders and other instruments
showed evidence for both its convergent and its discriminant validity.
As expected, we found higher correlations between the GFI and
related concepts. Except for life satisfaction, lower correlations were
found between the GFI and different concepts. The moderate correlations between case complexity (INTERMED) and the GFI were
consistent with previous results, although in this study the professional version of the GFI was assessed.4 The substantial correlation
between instrumental ADLs (Katz) and the GFI in the present study
was comparable to the results in a previous study in which the
Groningen Activity Restriction Scale was used.22
The correlation between GFI and life satisfaction was moderate
and therefore higher than expected. A previous study, which used
a different life satisfaction instrument, also showed a moderate
correlation between frailty and life satisfaction.21 Even though frail
older persons experience substantial loss of function, they may
maintain a certain level of satisfaction with their lives by adjusting
their subjective criteria for success and failure in life.21
The strength of the present study was the recruitment of
a heterogeneous elderly population, which supports the generalizability of the results of the GFI. Although some researchers and
clinicians have the opinion that frailty is a predisability state, others
like Fried et al.12 disagree. We think that frailty is a distinct concept
from, but overlapping with, disability. Therefore, the GFI comprises
some disability items and we decided to recruit the previously
mentioned heterogeneous elderly population, including some elderly
persons with signiﬁcant disabilities.
The limitations of the study were related to the data collection.
First, we do not have demographic data from those who declined
participation, which prohibited comparisons between nonparticipants and participants. Additionally, for practical reasons, the items of
the sociopsychological domain were slightly rephrased. Second, not
all elderly people ﬁlled out the Katz, SF-36, and EQ-5D, as the data
collection of these instruments was not performed directly from the
beginning of the study. Nevertheless, overall, the proportion of
missing data appears limited, ie, does not compromise our ﬁndings.
The ﬁnal limitation is related to the GFI instrument itself: it does not
(yet) differentiate between grades of ﬁtness, mild, and prefrailty, as
nonfrail older persons have GFI scores on a limited range of 0 to 3.
Future research should explore the meaning of low scores (eg, 0e1
versus 2e3) and also higher scores on the GFI. For example, individuals with a score just above the cutoff are likely to differ from
individuals with scores over 10.
We have the following recommendations for future studies. First,
we recommend further psychometric evaluations on the GFI to assess
the inter- and intrarater reliability. Second, the present study indicated that the current used cutoff score of the GFI is satisfactory to
differentiate frail versus nonfrail older people; however, future
longitudinal studies are recommended to assess the optimal cutoff
point. This cutoff point may vary and depend on factors such as the
setting (eg, independent versus institutionalized-living older
persons) and the predicted poor outcome. Our third recommendation
is to investigate the current weighing of the GFI, in fact a simple
addition of factors present or not may be optimized. Still, a brief
questionnaire like the GFI appears very useful because it explains a lot
of variance within groups. Importantly, as a standalone instrument
for prediction of individual risk in clinical practice, current instruments may lack the precision required. Finally, we recommend that
other independent research groups also assess the psychometric
properties of the GFI, preferably against a second frailty instrument.
In the current literature, there is some evidence of the predictive
validity of the professional version of the GFI4,42e44; however, there is
scarce evidence of the predictive validity of the self-report version of

the GFI.45,46 Therefore, we will perform longitudinal studies in
different populations and with different outcome variables to clarify
the predictive performance of the self-report version of the GFI in
both clinical practice and in home-dwelling elderly.
Conclusion
We conclude that the results of this cross-sectional study showed
evidence that conﬁrms the feasibility, reliability, and validity of the
self-report version of the GFI in a heterogeneous elderly population.
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Appendix 1
Groningen Frailty Indicator
Physical components
Are you able to carry out these tasks single-handedly and without any help?
(The use of help resources, such as a walking stick, walking frame, or
wheelchair, is considered to be independent.)
1. Shopping
2. Walking around outside (around the house or to the neighbors)
3. Dressing and undressing
4. Going to the toilet
5. What mark do you give yourself for physical ﬁtness? (scale 0 to 10)
6. Do you experience problems in daily life because of poor vision?
7. Do you experience problems in daily life because of being hard of hearing?
8. During the past 6 months have you lost a lot of weight unwillingly? (3 kg
in 1 month or 6 kg in 2 months)
9. Do you take 4 or more different types of medicine?
Cognitive component
10. Do you have any complaints about your memory?
Social component
11. If you are at work, with your family, or at church do you believe that
you are part of the social network?*
12. Do other people pay attention to you?*
13. Will other people help you if you are in need?*
Psychological component
14. In the past 4 weeks did you feel downhearted or sad?*
15. In the past 4 weeks did you feel calm and relaxed?*
Scoring:
Questions 1e4:
Question 5:
Questions 6e9:
Question 10:
Questions 11e13:
Question 14:
Question 15:

Yes ¼ 0; No ¼ 1
0e6 ¼ 1; 7e10 ¼ 0
No ¼ 0; Yes ¼ 1
No ¼ 0; Sometimes ¼ 0; Yes ¼ 1
Never ¼ 1; Sometimes ¼ 1; Often ¼ 0; All the time ¼ 0y
Never ¼ 0; Seldom ¼ 0; Sometimes ¼ 1; Often ¼ 1; Very often ¼ 1; All the time ¼ 1y
Never ¼ 1; Seldom ¼ 1; Sometimes ¼ 1; Often ¼ 1; Very often ¼ 0; All the time ¼ 0y

*Psychosocial items were slightly rephrased compared with the previous published self-report version.22
y
Likert scales were adapted compared with the previous published self-report version.

