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Abstract
Objective: Early recognition and assessment of frailty status in elderly is essential for clinical
treatment. The standard frailty assessment tools normally include a comprehensive but timeconsuming geriatric assessment requiring special training. We translated the Groningen
Frailty Indicator (GFI), a 15-item frailty screening tool, into Chinese language and validated
the translated version.
Methods: The English version GFI was translated into Chinese following the Brislin’s forward
and backward translation model, and validated in a group of community-dwelling elderly.
Content validity index (CVI), confirmatory factor analysis (CFA) and exploratory factor analysis
(EFA) were used to evaluate the content validity and construct validity, respectively. A total of
331 participants were recruited for construct validity and 54 of them were interviewed twice
for the use of test-retest reliability. All statistical analyses were calculated using SPSS 18.0 for
Windows.
Results: The Chinese GFI demonstrated excellent test-retest reliability. The I-CVI values ranged
from 0.83 to 1.0, and the S-CVI was 0.98. The EFA yielded a 4-factor structure and subsequent
CFA results were satisfactory. Individual linear regressions showed that gender, age and
marital status were associated with frailty.
Conclusion: The Chinese GFI is a valid and specific screening tool for frailty in Chinese
population. A priority of preventive care in very old subjects is recommended with distinguished
strategies in different genders according to our findings. Further investigation of possible
reasons of lower frailty prevalence in Chinese population and necessity of additional items to
increase sensitivity of the tool are warranted.
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Introduction

used to describe the health conditions generally
seen in aging adults, e.g., comorbidity or multiple
chronic conditions, and disability. These terms
are not sufficient to describe the whole health
picture of aging adults. Fried et al. [1] proposed

Aging is a natural biological process over the
course of life. In this process, functional capacity
declines gradually and easily resulted in a variety
of clinical conditions. A few concepts have been
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a comprehensive concept-frailty, as substitute
for the conceptually restricted terms. Frailty
has been conceived as a state of vulnerability for
adverse health outcomes, including disability,
dependency, falls, need for long-term care, and
mortality, which are clinically meaningful as
an overall description for the elderly. Although
the risk of frailty increases with age, it is not an
inevitable aging process and may be prevented
or treated [2]. As the population ages, early
recognition of frailty becomes increasingly
important.
Screening and early identification of potential
frailty conditions are important for proactive
primary care for elderly. Such screening tool
should include multiple frailty domains and
easy to use. However, most of these tools are
impractical for bedside or community screening
which normally include a comprehensive
geriatric assessment requiring special training
and also, time-consuming. This research aimed
to translate and adapt a frailty screening tool
to be used on Taiwan subjects so that Taiwan
data may be compared with previous findings or
to be used for international collaboration. The
Groningen Frailty Indicator (GFI), a 15-item
frailty screening tool developed by Steverink and
colleagues has been used in old age studies on
primary and community care [3,4]. It measures
the loss of functions and resources in physical
(question 1-9), cognitive (question 10), social
(question 11-13) and psychological (question
14-15) domains, available in both professional
and self-report versions. Most items can be
answered with “yes” or “no”; for cognitive and
psychosocial items, the option ‘sometimes’ is
added. Scores on the GFI range from zero to
fifteen. A total score of 4 or higher is considered
moderate to severe frailty [5,6]. The feasibility and
validity of the self-reported version GFI has been
described in European populations, including
the Netherlands [6] and Romanian [5]; the
multidimensional structure of the self-reported
GFI was also examined in the Netherlands [7]. A
study by Steverink and colleagues [4] suggested
that the GFI is an internally consistent scale with
positive indications for construct and clinical
validity. The internal consistency reliability (KR20) for the GFI is 0.71. The higher the score,
the weaker the elderly, and the finding of a
score ≥ 4 was defined as frailty in study [3,4].
It was used in a recent Taiwan study comparing
the relationships between questionnaires and
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important dialysis-related complications [8],
however, details related to the validity in Chinese
population has not been described. In this study,
we translated the professional GFI into Chinese
and had the tool validated in an elderly sample.
Additionally, we examined the associations of
the demographic variables on frailty.
Methods
 Study design

Brislin’s model guided tool preparation in a crosscultural investigation. Brislin [9] introduced the
back-translation method, which involves the
original document being translated into the
target language and then translated back to the
original language by a different translator for
further content comparison. This well-known
method includes translation, back translation,
and verification to prepare valid and reliable
tools for cross-cultural research [9,10]. Thus,
our study consisted two phases: (1) developing
the Chinese version GFI by implementing
translation and back translation of GFI, and (2)
validity and reliability test of the Chinese GFI.
 Instruments and translation procedure

•

Phase I: Translation and back-translation

(1) Translation from English to Chinese: After
obtaining consent from the authors of GFI,
the English version was translated into Chinese
following the Brislin’s forward and backward
translation model (Figure 1) [9,10]. The forward
translation was conducted by two bilingual
translators competent in both English and
Chinese, knowledgeable in geriatrics nursing,
instrument development, and Chinese cultures.
They translated the source GFI into Chinese
independently.
(2) An assistant professor of public health and
an assistant professor of nursing, both with
bilingual ability, evaluated and compared the
translated GFI with the source GFI to identify
any incomprehensible or ambiguous phrases
and grammatical errors, and substituted
the questionable with more culturally and
linguistically appropriate words and phrases.
Necessary revisions were made after thorough
discussion.
(3) Blind back translation: Back-translation of
all 15 items into English was conducted by two
native Chinese translators proficient in English.

Chinese Version of Groningen Frailty Index: Validation in a Chinese Elderly Population

Research

Figure 1: The five steps of translation of the instrument.

(4) Equivalence testing and committee evaluation
of the Chinese GFI: To reduce cultural bias and
achieve a better semantic equivalence of the
translated GFI [10,11], the 15 items were again
reviewed by four bilingual experts [12]. These
four experts included of two doctoral candidates
in nursing, one assistant professor of public
health, and one assistant professor of nursing. The
four experts reviewed pairs of items considered
nonequivalent in the English and Chinese
versions in wording, meaning, grammatical
structure, comparability of concepts, and format,
and revised on consensus. The Chinese GFI used
the same scoring as GFI.
•

Phase II: Psychometric examination of the
final version

Participants: The Chinese GFI was tested in
a group. The participants were communitydwelling elderly in Taipei City selected using
purposive sampling method [13]. The inclusion
criteria were: (1) aged 65 years or older, (2)
non-institutionalized, (3) ambulatory, (4)
able to communicate orally or in writing, and
(5) available to the author for 10-20 min data
collection. Individuals were excluded if they
had severe health problems, either physical
(e.g., terminal stage cancer) or mental (e.g.,
schizophrenia), to ensure that the research
contents were apprehensible. A total of 331
participants (158 males and 173 females) were
conveniently sampled and 54 of them were
interviewed twice for test-retest reliability over a
2-week period.
Ethical consideration: This study was approved by

the Human Subjects Review Committee of the
Institutional Review Board of a Medical Center.
The rights and obligations of the participants
and their family members were clearly explained,
and written consents were obtained from the
participants. Confidentiality was maintained
during the data collection and data entering
procedures.
Statistical analysis: Descriptive statistics were
used to illustrate the demographic characteristics
and means of items. The internal consistency
reliability performed in this study was testretest reliability; the repeated measures over a
2-week period were examined using intraclass
correlation coefficient (ICC). The item content
validity index (I-CVI) and scale content validity
index (S-CVI) were used to evaluate the content
validity with a four-point scale ranging from
1 (not relevant) to 4 (highly relevant). Finally,
a logistic regression was used to examine the
potential contributions of variables on frailty.
Quantitative data were analyzed using SPSS
18.0 for Windows (Statistical Package of Social
Sciences; SPSS Inc).
Results
 Phase I: Translation and back-

translation
•

Translation of GFI

The whole translation process emphasized
the cross-cultural reliability of Chinese GFI
in Taiwanese population. Initially, the two
translators’ version of the forward-translated
1951
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questionnaire used slightly different terms and
phrases, but consensus was reached during
the group discussion. The back-translated
and original version of the GFI were found
equivalent by the two English experts, and the
back-translated version was also approved by the
authors of GFI (letter not shown). All translators
approved the draft version Chinese GFI before
validity and reliability testing.
 Phase II: Psychometric examination of

the final version
•

Content validity index

We invited six experts including physicians,
nursing scholars, and public health researchers to
examining the content validity. The experts rated
most of the items in the Chinese GFI as highly
relevant, leading to an acceptable average. The
I-CVI values ranged from 0.83 to 1.0, and the
S-CVI was 0.98 (S-CVI/UA = 0.66).
•

Construct validity

By using the principle component analysis with
varimax rotation, the EFA found component
loadings ranged from 0.487 to 0.866, and with

item-4 gaining the highest value. The factor
loadings of each item are acceptable [14]. Four
factors had eigenvalues 1. The first component
had an eigenvalue of 4.375 and explained 29.2%
of the total variance. A 4-factor structure which
accounted for 59.95% of the variance was
therefore yielded.
Then we named the first factor (F1) consisting
4 items motion ability (i1, i2, i3, and i4), the
second factor (F2) consisting 4 items physicalcognitive (i5, i6, i7 and i10), the third factor
(F3) consisting 2 items disease-nutrition (i8, and
i9), and the fourth factor (F4) consisting 5 items
psycho-social (i11, i12, i13, i14 and i15).
Then, we conducted a CFA to confirm the factor
structure and to determine the goodness of fit.
The 4-factor model analysis yielded satisfactory
results, with a χ2-value of 235.02 (df = 84, p
<0.0001), goodness of fit index of 0.98, root
mean squared residual of 0.0063, and RMSEA
of 0.074 (Figure 2).
•

Test-retest reliability by intraclass correlation coefficient

The results of test-retest reliability of the Chinese

Figure 2: Final CFA model of the GFI Chinese Version: Chi-Square =235.02, df = 84, P < 0.000, Goodness of Fit Index
(GFI) = 0.98, Root Mean Square Residual (RMR) = 0.0063, and RMSEA = 0.074.
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GFI over 2-week period are summarized in Table
1. The ICC of the total scale was 0.95; the ICCs
of physical, cognitive, social and psychological
domains ranged from 0.89 (psychological
domain) to 0.96 (physical domain). ICCs of
≤ 0.40, 0.41-0.60, 0.61-0.80, and 0.81-1.00
have been designated as poor to fair agreement,
moderate agreement, good agreement, and
excellent agreement between the same repeated
tests, respectively [15,16]. The ICCs of each
domain of Chinese GFI ranged between 0.89
and 0.96, and thus support an excellent testretest reliability (internal consistency reliability).
•

Research

24.2% (n = 80) were single, and 1.5% (n = 5)
were non-married. Most of the participants lived
with family members, including 26.6% (n = 88)
who lived with spouse and 56.5% (n = 187)
who lived in three-generation family (living with
spouse, children and grandchildren).
•

Mean, minimum score, maximum score
and sum of Chinese GFI

The mean, minimum score, maximum score and
sum of Chinese GFI are summarized in Table
2. The mean score of GFI of all participants was
2.35±2.78. Fitness represents the most common
problem in the elderly. The second most common
problem reported was disease comorbidity and
the least reported problem was weight loss.

Demographic characteristics of the participants

The age of the participants ranged from 65 to
99 years, with a mean of 73.7 ± 7.2. Among the
participants, 74.3% were married (n = 246),

Results of subgroup comparisons by individual
linear regressions and χ2-tests are summarized

Table 1:
The intraclass correlation coefficients of test-retest reliability of 4 domains and total score of Chinese
Groningen Frailty Indicator (N = 54).
Domain
Number of items
ICC
Motion ability
4
0.97
Physical-cognitive
4
0.92
Disease-nutrition
2
0.91
Psycho-social
5
0.90
Total score
15
0.95
Agreement as determined by intraclass correlation coefficient (ICC). ICC ≤ 0.40, poor to fair agreement; 0.41-0.60,
moderate agreement; 0.61-0.80, good agreement; and 0.81-1.00, excellent agreement

Table 2:
Mean ± standard deviation (Mean ± SD) of the 15 items in Chinese GFI (n = 331).
Item
Total
Motion ability
Shopping
Walking
Dressing
Toileting
Physical-cognitive
Fitness
Vision
Hearing
Cognitive
Disease-nutrition
Weight loss
Comorbidity
Psycho-social
Memory
Emptiness
Missing someone
Feel abandoned
Depressed mood
Anxious

Mean ± SD
2.35 ± 2.78

Minimum
0

Maximum
13

Sum
779

0.094 ± 0.292
0.060 0.239
0.054 0.227
0.051 0.221

0
0
0
0

1
1
1
1

31
20
18
17

0.308 0.462
0.193 0.396
0.124 0.330
0.193 ± 0.396

0
0
0
0

1
1
1
1

102
64
41
64

0.048 0.215
0.254 0.436

0
0

1
1

16
84

0.193 0.396
0.202 ± 0.402
0.251 0.434
0.109 0.312
0.224 0.417
0.187 0.391

0
0
0
0
0
0

1
1
1
1
1
1

64
67
83
36
74
62
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in Table 3. In terms of frailty status, 28.4%
(n = 94) of the participants had a Chinese GFI
score ≥ 4; the proportion of frailty subjects
was significantly higher in males as compared
to females (35.8% versus 20.3%, p = 0.0017).
There were more frailty subjects in older subjects
(p = 0.0132), especially among those at age 80
or older (42.5%). No significant difference was
observed in marital status (p = 0.1946) or family
bonding (p = 0.9895). One interesting pointed
worth mentioning is that none of the subjects
admitted a clear widower, separated or divorced
status. Thus, “singlehood” was used to describe
those who mentioned that there were married
but alone at the research period. The results of
linear regression for demographic variables in
which the total score of Chinese GFI was used
as dependent variable were similar to those of
Pearson’s χ2-tests, except for marital status (p =
0.0146). The mean total score of Chinese GFI
was highest in single participants, followed by
married and unmarried participants.
Discussion
In our study, the findings revealed that the
Chinese GFI demonstrated a satisfactory validity
and reliability for evaluating the frailty of the
elderly in Taiwan. The 15-item four-factor

C-GFI was determined to be reliable through
both EFA and CFA.
In this study, a liner regression analysis revealed
that frailty was associated with age, gender, and
marital status. The findings for age and gender
are in accordance with those reported in previous
GFI studies.
Frailty was associated with both age and gender
in individual linear regressions. These findings
are in accordance with those reported in previous
GFI studies [17].
A common answer given by the married subjects
declaring singlehood was “my spouse is not
here anymore” and no further explanations
were provided. For ethnic reasons, we did not
pursue a definite answer after a simple attempt
to clarify the answer. Marital status affects health
and frailty status. For example, A populationbased cross-sectional study in Columbia found
that widowhood in men was associated with
poorer self-rated health than married men, while
other marital status (single/separated/divorced)
was associated with better self-rated health in
women [18]; Garre-Olmo et al. [19] found that
widowhood a risk of social frailty in a Spanish
elderly cohort. In a GFI study investigating
1549 elderly patients in a Dutch primary care

Table 3:
Number, mean ± standard deviation (mean ± SD), and results of individual tests.
Variables

N (%)

Chinese GFI
Mean ± SD

P-valueLR

Non-frailty
N (%)

Gender
126 (79.7)
Female
158 (47.7)
1.75 ± 2.41
0.0002*
Male
173 (52.3)
2.90 ± 2.99
111 (64.2)
Age (years)
90 (79.6)
65–69
113 (34.1)
1.59 ± 2.23
0.0001*
70–74
91 (27.5)
2.46 ± 2.91
66 (72.5)
75–79
54 (16.3)
2.26 ± 2.61
39 (72.2)
≥ 80
73 (22.1)
3.47 ± 3.16
42 (57.5)
Marital status
179 (72.8)
Married
246 (74.3)
2.16 ± 2.67
0.0146*
Singlehood
80 (24.2)
3.06 ± 3.04
53 (66.3)
Unmarried
5 (1.5)
0.60 ± 1.34
5 (100.0)
Family bonding
Live alone
27 (8.21)
2.78 ± 2.97
0.772
19 (70.4)
Live with spouse
88 (26.6)
2.31 ± 2.77
62 (70.5)
Three generations
187 (56.5)
2.37 ± 2.83
135 (72.2)
Others
29 (8.8)
2.00 ± 2.35
21 (72.4)
Frailty was defined when the total score of Chinese Groningen Frailty Indicator ≥ 4
Three generations: live with spouse, children or grandchildren.
LR: Linear regression.
Pearson’s: Pearson’s χ2-test
*
: significant p value
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Frailty
N (%)

P-valuePearson’s

32 (20.3)
62 (35.8)

0.0017*

23 (20.4)
25 (27.5)
15 (27.8)
31 (42.5)

0.0132*

67 (27.2)
27 (33.7)
0 (0)

0.1946

8 (29.6)
26 (29.5)
52 (27.8)
8 (27.6)

0.9895
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center, being widowed or divorced was also
found an independent predictor of frailty status
[20]. From the ambiguousness of the answer, it
is not difficult to figure out that discussion on
widower, separated or divorced status might
have been viewed as an interdiction among the
elderly. Understanding of the cultural taboo may
unravel important social factors in frailty.
There are three major limitations in this study.
First, physical and psychiatric comorbidity that
may affect frailty status of the research subjects,
were not evaluated. For example, obesity in
the later life, has been consistently shown to
contribute to frailty [21]. These diseases may
be more prevalent in specific subgroups and
confound the statistical analysis. Second, our
sample size was rather small. This restricts further
stratified analysis of discriminant validity in
elderly subgroups. Third, the research subjects
were not randomly selected from community.
Previous studies in Taiwan have reported lower
frailty prevalence rates as compared with our
findings. Lin et al. [22] conducted populationbased cross-sectional study of frailty in a sample
consisting 1009 valid subjects aged 65 and
older from eight administrative neighborhoods
in Taichung City, Taiwan. The Fried’s 5
components criteria [1] (i.e., unintended weight
loss, weakness, poor endurance and energy,
slowness, and low physical activity level) were
used to define frailty with modification on
weight loss. The overall prevalence of frailty
reported was 13.8%. Li et al. [23] examined
a community sample of 903 elderly persons
( ≥ 65 years) in middle Taiwan and reported
11.8% of frail subjects and 47.4% of prefrail subjects using the 5 components criteria
[24]. Chang et al. [25] conducted a telephone
screening on 2900 subjects randomly selected
from a Northern Taiwan Community with the
Chinese Canadian Study of Health and Aging
Clinical Frailty Scale (CCSHA-CFS) and found
an approximate 11.0% of frailty subjects in the
sample. Further assessments on a subset of 275
subjects of the sample revealed a prevalence
of frailty of 11.3% (95% CI = 7.6–15.0) by
Fried’s components and 14.9% (95% CI=
10.7–19.1) by Edmonton Frail Scale (EFS).
The frailty prevalence rates reported in these
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Taiwan studies were much lower than those
of Western countries which ranged from 32%
to 59% [26-28]. Although Fried’s definitions
were used in the Taiwan studies at some point,
the assessment approaches and criteria of the
definitions varied. Nevertheless, the difference
of social structure and elderly characteristics
between Eastern and Western world may also
contribute the difference prevalence. Like many
translated assessment tools, additional items
may be required to increase the sensitivity of the
Chinese GFI. Further investigations should be
conducted before drawing a conclusion.
Inputs from medical professionals are important
in the development of an assessment tool and their
perceptions on relevance influence its applications.
Five or more experts are recommended to calculate
the CVI [29]. In this study, we included six experts
for this purpose. The experts rated most of the items
in the Chinese GFI highly relevant, leading to an
acceptable average S-CVI score of 0.94, which is
comparable to results from other content validation
studies [30].
Conclusion
The present study examined the factorial validity,
content validity, and internal consistency
reliability of the Chinese GFI. The results
confirm that the Chinese GFI was a valid and
reliable instrument and an appropriate for
assessing the frailty in Chinese population. A
priority of preventive care in very old subjects
is recommended with distinguished strategies
in different genders according to the statistical
findings of the sample. Given the potential
characteristic differences between different
elderly populations and undetected frailty
features in Chinese population, further study
in randomly selected elderly subjects from
community and evaluation of additional frailty
items are warranted.
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