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Background: Recently frailty has drawn significant interest as an important predictor of several
clinically relevant outcomes. There is no widely accepted instrument for the assessment of
frailty and most of the current ones evaluate only physical features. The Tilburg Frailty Indicator
(TFI) is a valid and reliable instrument which enables multidimensional assessment of frailty.
We aimed to adapt and evaluate the Turkish version of the TFI.

Methods: We translated and culturally adapted the English version of the TFI into Turkish using
standard guidelines. We enrolled consecutive patients who were 70 years old or older and were
admitted to our outpatient geriatrics clinic. We used Cronbach’s alpha values to evaluate the
internal consistency and also assessed inter-observer and test—retest variability using intraclass
correlation coefficient (ICC).

Results: The Cronbach’s alpha reliability coefficients of the instrument ranged from 0.65 to
0.72 and item-total correlation ranged between —0.05 and 0.57. There was a good agreement
between two assessments (ICC=0.99) and between two observers (ICC=0.99).

Conclusion: We have shown the reliability of the Turkish version of the TFI as a tool to evaluate
frailty in a multidimensional manner among the Turkish outpatient population.

Keywords: Tilburg Frailty Indicator, Turkish version, internal consistency, validity, older
individuals, aging, frailty, multidimensional assessment, psychosocial factors, validation study,
cultural adaptation, older adults

Introduction

Along with the decrease in mortality due to chronic conditions, the rate of frailty
associated with disabilities increases. Although frailty commonly occurs concomitantly
with comorbidities and disability, it is generally accepted as a distinct syndrome.!
Frailty is commonly defined as a combination of unintentional weight loss, weakness,
slow walking speed, fatigue, and low activity levels.? Frailty is closely associated with
adverse health outcomes such as loss in functional capacity, falls, hospitalization, and
death.>* Various instruments which aimed to detect frailty such as the Cardiovascular
Health Study Phenotype Model and Study of Osteoporotic Fracture Criteria for Frailty
focus on physical assessment of the patients.> However, psychological and social
domains of frailty seem to be very important and yet understudied. Instruments which
focus on the physical dimension of frailty do not assess psychological and social risk
factors of frailty, thus may overlook many patients with frailty. Because psychological
disorders like depression and social factors such as loneliness increase the risk of
frailty,®’ instruments that do not assess these factors may lead to underestimation of
patients at risk. According to a recent systematic review, the best instruments to evaluate
frailty in primary care were Tilburg Frailty Indicator (TFI) and Share Frailty Index.® In
another review, which evaluated 38 different multicomponent frailty assessment tools,
the TFI was one of the best in terms of psychometric assessment.’ Because of its ease
of use in clinical practice, the TFI underwent language validation in many countries
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and was shown to be clinically useful in cross-sectional and
longitudinal studies."'> Although the older adult population
in Turkey is growing fast, to our knowledge the TFI has not
been used in any clinical studies in the Turkish population.
There is need for cross-cultural adaption of multidimensional
frailty assessment tools to Turkish. In this study, we aimed
to carry out Turkish language validation of the TFI.

Methods
Study design and participants

We carried out this cross-sectional study in the geriatrics out-
patient unit of a university hospital between January 2015 and
February 2016. One geriatrician (YT) and physiotherapist (CK)
filled in the TF1. We invited consecutive older adults who were
admitted to our geriatrics outpatient clinic and did not bear any
of the exclusion criteria and enrolled all of the participants who
provided written informed consent for this study. The only
inclusion criterion was being 70 years old or older. Exclusion
criteria were active malignancy, advanced stage dementia (a
mini mental state examination score of lower than 11 points),
and acute medically or psychologically stressful conditions.

Ethical statement

The ethical committee of Istanbul University, Istanbul School
of Medicine approved the study protocol (no.: 2015/1253).
The study was conducted in accordance with the Declaration
of Helsinki.

The Tilburg Frailty Indicator

The TFI constitutes of 15 self-reported questions about physi-
cal (8 items), psychological (4 items), and social (3 items)
domains of frailty. All of them are yes/no questions. The total
score ranges between 0 and 15 (0 or 1 point for each item)
and higher scores indicate more severe frailty. The authors
of'the original TFI recommend categorization of the subjects
as frail if their total score is 5 or higher.!

Translation procedure

We used a standard guideline as performed by Uchmanowicz
et al in the translation and cultural adaptation of the English
version of the TFI into Turkish. First, we obtained permis-
sion for the use and translation of the questionnaire and two
academicians independently translated the TFI from English
to Turkish, discussed on the discrepancies, and decided on
the final draft version. Afterward, a panel of ten competent
geriatrician referees who had at least ten years of experience
working with older people evaluated the draft translation

for appropriateness and clarity. After the referees reached
a consensus about the final version, a bilingual translator
performed the back-translation process from Turkish to
English. We sent the back-translated final version to the
authors of the original instrument and they approved the
back-translated final version with no comments.

Other study variables
We recorded the demographic characteristics such as age,
gender, marital and educational status, and monthly income.

Statistical analysis

We used IBM SPSS for Windows version 21 (IBM corpora-
tion, Armonk, NY, USA) for the analyses. We presented cat-
egorical data as numbers and percentages and continuous data
as means * SDs or medians (interquartile ranges [IQRs]) as
needed. We assessed the normality of distribution of continu-
ous variables using the Kolmogorov—Smirnov test. We used
Cronbach’s alpha values to evaluate the internal consistency
of the Turkish TFI scale and intraclass correlation coefficient
(ICC, in 16 of the study subjects) to assess inter-observer
(on the same day) and test-retest variability (one week
apart). We used the chi-squared test to compare categorical
variables; and Student #-test or Mann—Whitney U-test for
comparison of continuous data. We tested the correlation
of the total score of each domain with total score of the TFI
using Spearman correlation test. A correlation coefficient of
0.1-0.3, 0.3-0.5, and >0.5 indicated weak, moderate, and
strong correlations, respectively. In all analyses, we accepted
a two-sided P-value of <0.05 as statistically significant.

Results
A total of 198 participants (n=62, 31.3% males) with a mean
age of 77.7£5.5 (range 70-95) were enrolled. General char-
acteristics of these subjects are shown in Table 1. We present
the scores of each item and domain of the TFI in Table 2.
The mean total score was 5.742.9 and the rate of frailty was
63.6% (n=126) according to the aforementioned criteria.
There was no association between frailty and gender
(64.7% of women and 61.3% of men were frail, P=0.6).
The mean age of the frail subjects tended to be higher than
those without frailty, but the difference was not significant
(78.3£5.7 vs 76.815.2, P=0.066). There was no association
between frailty and marital or educational status. There was
a weak and negative correlation between total frailty score
and reported monthly income (=—0.18, P=0.015).
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Table | General characteristics of the study population (n=198)

Variables | n (%)
Sex
Females 136 (68.7)
Males 62 (31.3)
Marital status
Married 83 (42)
With partner 2(1)
Single 7 (3.5)
Separated 1 (0.5)
Divorced 3 (1.5)
Widowed 102 (51.5)
Education
llliterate 21 (10.6)
Literate 25 (12.8)
First school graduate 76 (38.8)
Secondary school graduate 25 (12.8)
High school graduate 25 (12.8)
College graduate 20 (10.2)
Postgraduate 4(2)
Age groups (years)
70-75 83 (41.9)
76-80 53 (26.8)
81-85 44 (22.2)
=86 18 (9.1)
Monthly income (TL)
<1,000 41 (20.9)
1,000-2,000 95 (48.5)
2,000-3,000 32 (16.3)
>3,000 28 (14.3)

Abbreviation: TL, Turkish liras.

The Cronbach’s alpha value of the TFI was 0.68 and
ranged between 0.62 and 0.7 when each of the items was
removed. Correlation of the corrected item and total score
(ranged between —0.05 and 0.57); and the Cronbach’s alpha
values after removing each of the items are listed in Table 3.
Total physical and psychological scores had strong cor-
relation with the total score (=0.89 and 0.71, respectively,
P<0.001 for each), while the total social score had moderate
correlation with the total score (=0.33, P<<0.001). There was
a good agreement between two assessments (ICC=0.99) and
between two observers (ICC=0.99).

Discussion
We aimed to adapt and test the reliability of a Turkish version
of the TFI. Frailty is a very common syndrome among older

people. The TFI evaluates frailty in physical, psychological,
and social domains. Thus, it is important to test the reliability
ofthe TF1 in different languages and cultures. TFI has already
been shown to be a valid and reliable instrument to detect
frailty in various languages.’'> We used established and
widely accepted methods to adapt and test the reliability of
a Turkish version. The Cronbach’s alpha and ICC values
suggest that the Turkish version of the TFI had good internal
consistency and test—retest and inter-observer variability. The
results of our study suggest that Turkish version of the TFI
is valid and reliable.

We confirmed that the Turkish version of the TFI had
an acceptable internal consistency. The Cronbach’s alpha
value was 0.68, thus it was comparable with Polish, Bra-
zilian, and Dutch versions, which had Cronbach’s alpha
values 0f 0.72, 0.78, and 0.79, respectively.'*!31¢ While the
total physical score had the strongest correlation with the
total score, the psychological score also had a strong cor-
relation with the total score. Four of the strongest corrected
item—total score correlations were among the physical
domain. All of the items of the physical domain except for
unintentional weight loss (#=0.06), hearing loss (r=0.16),
and vision problems (7=0.29) had moderate to strong cor-
relations with the total score and the correlation coefficient
ranged between 0.39 and 0.57. Items of the psychological
domain had weak to moderate correlations with the total
score (range 0.21-0.42). These findings suggest that physical
domain is the most important component of the TFI because
more than half of the total score (8 of 15 items) comes from
the physical domain and most of the items of the physical
domain has moderate to strong correlations with the total
score. The items of the psychological domain also had
weak to moderate correlations with the total score and total
psychological score had a strong correlation with the total
score. Thus, psychological domain of the TFI seems to be
the second important component of the TFI. However, social
items had the weakest corrected correlation values with the
total test scores (between —0.05 and 0.1). Because most of
the older subjects in geriatrics clinics in Turkey are attended
by their relatives, social problems are possibly less common
in these people compared with the general population. It
would be very hard for a frail older adult who has little or
no social support to admit to a university clinic. Such older
adults generally receive health care service from the primary
care services. Thus, our results may not be generalized to
the general population. Furthermore, this may be a specific
limitation of the TFI in countries where frail subjects are
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Table 2 Scores of the individual domains and items of the Tilburg Frailty Indicator

Variables Mean + SD Median IQR
Physical domain 3.23+2.05 3 3
I. Kendinizi fiziksel olarak saglikli hissediyor musunuz? 0.2+0.4 0 0
(Do you feel physically healthy?)

2. Son dénemde istem disi olarak cok fazla kilo kaybettiniz mi? 0.1£0.3 0 0
(Have you lost a lot of weight recently without wishing to do so?)

3. Giinliik hayatinizda yiiriimekte zorlanma nedeniyle sorun yasiyor musunuz? 0.5+0.5 0.5 |
(Do you experience problems in your daily life due to difficulty in walking?)

4. Gunliik hayatinizda dengenizi saglamakta zorlanma nedeniyle sorun yasiyor musunuz? 0.49+0.5 0 |
(Do you experience problems in your daily life due to difficulty maintaining your balance?)

5. Giinliik hayatinizda isitme azligi nedeniyle sorun yasiyor musunuz? 0.57+£0.5 | |
(Do you experience problems in your daily life due to poor hearing?)

6. Guinlik hayatinizda gorme azligi nedeniyle sorun yasiyor musunuz? 0.6+0.5 | |
(Do you experience problems in your daily life due to poor vision?)

7. Guinlik hayatinizda ellerinizde gligsiizliik nedeniyle sorun yasiyor musunuz? 0.31+£0.46 0 |
(Do you experience problems in your daily life due to lack of strength in your hands?)

8. Giinliik hayatinizda fiziksel yorgunluk nedeniyle sorun yasiyor musunuz? 0.45+0.5 0 |
(Do you experience problems in your daily life due to physical tiredness?)

Psychological domain 1.11+0.73 | |
9. Hafizaniz ile ilgili sorunlariniz var mi? 0.3910.5 0 |
(Do you have problems with your memory?)

10. Gegtigimiz ay boyunca kendinizi keyifsiz/moralsiz hissettiniz mi? 0.4310.5 0 |
(Have you felt down during the last month?)

I'l. Gegtigimiz ay boyunca kendinizi sinirli/gergin veya endiseli hissettiniz mi? 0.42+0.5 0 |
(Have you felt nervous or anxious during the last month?)

12. Sorunlarla iyi bir sekilde basa gikabiliyor musunuz? 0.12+0.3 0 0
(Are you able to cope with problems well?)

Social domain 1.36%1.15 | 2
I3. Yalniz mi yasiyorsunuz? 0.25+0.43 0 0.25
(Do you live alone?)

14. Bazen etrafinizda birilerinin olmasini 6zliiyor musunuz? 0.64+0.48 | |
(Do you sometimes miss having people around you?)

I5. Diger insanlardan yeterince destek goriiyor musunuz? 0.22+0.42 0 0
(Do you receive enough support from other people?)

Notes: The items of the Tilburg Frailty Indicator were obtained from the article which was published in Journal of the American Medical Directors Association., | 1(5), Gobbens R],

van Assen MA, Luijkx KG, Wijnen-Sponselee MT, Schols JM, The Tilburg Frailty Indicato

almost always attended by their relatives in geriatrics out-
patient clinics. However, further studies are needed to come
to strict conclusions about this issue.

The test—retest variability and inter-observer variability
were very good given their ICC values (0.99 for each).
This finding indicates that the Turkish version of the TFI is
reliable and reproducible.

A recently published systematic review indicates that the
TFI is a valid and reliable screening tool, but its diagnostic
accuracy is not well established.” Because Turkey is among
the fast aging countries, it is crucial to have such multidimen-
sional frailty assessment tools such as the TFI at hand. This
way, we will be able to use such frailty data in longitudinal
studies and observe its predictive value in terms of morbidity

r: psychometric properties, 344-355, Copyright Elsevier (2010).

and mortality.'” Recent data indicate that performing multidi-
mensional assessment using the TFI gives predictive informa-
tion about falls in the next year.!® Similarly, several recent
studies indicated that several indices of frailty were closely
related with 12-month all-cause mortality after transcatheter
aortic valve implantation.'*? However, a multidimensional
tool such as the TFI was not used in these studies. We
suggest that the use of the TFI in cross-sectional and longi-
tudinal studies in different patient populations would give
further information about its diagnostic and prognostic value.

We used the Turkish version of the TFI to determine the
rate of frailty in a relatively large sample that consisted of
community-dwelling outpatients of a geriatrics clinic. We
observed a relatively high rate of frailty. The rate of frailty was
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Table 3 Reliability of the Turkish version of the Tilburg Frailty Indicator

Variables Corrected item-total Cronbach’s alpha if
correlation item deleted

Physical domain 0.89°

I. Kendinizi fiziksel olarak saglikli hissediyor musunuz? 0.46 0.64

(Do you feel physically healthy?)

2. Son donemde istem disi olarak gok fazla kilo kaybettiniz mi? 0.06 0.68

(Have you lost a lot of weight recently without wishing to do so?)

3. Giinliik hayatinizda yiiriimekte zorlanma nedeniyle sorun yasiyor musunuz? 0.45 0.64

(Do you experience problems in your daily life due to difficulty in walking?)

4. Giinliik hayatinizda dengenizi saglamakta zorlanma nedeniyle sorun yasiyor musunuz? 0.42 0.64

(Do you experience problems in your daily life due to difficulty maintaining your balance?)

5. Giinliik hayatinizda isitme azligi nedeniyle sorun yasiyor musunuz? 0.16 0.68

(Do you experience problems in your daily life due to poor hearing?)

6. Giinliik hayatinizda gorme azligi nedeniyle sorun yasiyor musunuz? 0.29 0.66

(Do you experience problems in your daily life due to poor vision?)

7. Giinliik hayatinizda ellerinizde giigsiizliik nedeniyle sorun yasiyor musunuz? 0.44 0.64

(Do you experience problems in your daily life due to lack of strength in your hands?)

8. Giinliik hayatinizda fiziksel yorgunluk nedeniyle sorun yasiyor musunuz? 0.57 0.62

(Do you experience problems in your daily life due to physical tiredness?)

Psychological domain 0.712

9. Hafizaniz ile ilgili sorunlariniz var mi? 0.3 0.66

(Do you have problems with your memory?)

10. Gegtigimiz ay boyunca kendinizi keyifsiz/moralsiz hissettiniz mi? 0.42 0.64

(Have you felt down during the last month?)

I'I. Gegtigimiz ay boyunca kendinizi sinirli/gergin veya endiseli hissettiniz mi? 0.21 0.67

(Have you felt nervous or anxious during the last month?)

12. Sorunlarla iyi bir sekilde basa gikabiliyor musunuz? 0.39 0.65

(Are you able to cope with problems well?)

Social domain 0.33°

I3. Yalniz mi yasiyorsunuz? —-0.05 0.7

(Do you live alone?)

14. Bazen etrafinizda birilerinin olmasini ozliiyor musunuz? 0.07 0.69

(Do you sometimes miss having people around you?)

I5. Diger insanlardan yeterince destek goriiyor musunuz? 0.1 0.68

(Do you receive enough support from other people?)

Notes: *Spearman correlation test. The items of the Tilburg Frailty Indicator were obta

ined from the article which was published in Journal of the American Medical Directors

Association., |1(5), Gobbens RJ, van Assen MA, Luijkx KG, Wijnen-Sponselee MT, Schols JM, The Tilburg Frailty Indicator: psychometric properties, 344-355, Copyright

Elsevier (2010).

around 30% and 40%, respectively, in the Brazilian and Polish
studies.'™'" We suggest that the relatively high mean age of
our study population and the setting of the study (a university
hospital) might have led to such a relatively high rate of frailty.
Given the fact that most of the commonly utilized frailty
assessment instruments evaluate only physical frailty and
report a prevalence around 10% in community-dwelling older
adults,”' one would expect a higher rate of frailty with the TFI.

Limitations

The present study has some limitations. First, the study
focused on the reliability and linguistic properties of the TFI
and more studies are needed to show its validity to detect

frailty and to predict its adverse outcomes. Second, the TFI
has originally been developed as a self-report instrument but
in this study the observers filled in the scale.

Conclusion

Our study showed that the Turkish version of the TFI is a
reliable and reproducible tool for the assessment of frailty
among a Turkish population.

Abbreviations
TFI, Tilburg Frailty Indicator; ICC, intraclass correlation
coefficient.
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