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Cross-cultural adaptation and reliability testing  
of the Tilburg Frailty Indicator for optimizing  
care of Polish patients with frailty syndrome

Background: Frail older people are at high risk of developing adverse outcomes, such as dis-

ability, mortality, hospitalization, and institutionalization. Previous research suggests that the 

Tilburg Frailty Indicator (TFI) is a valid and reliable instrument for measuring frailty. The aim 

of this study was to adapt and to test the reliability of the Polish version of the TFI.

Method: A standard guideline was used for translation and cultural adaptation of the English 

version of the TFI into Polish. The study included 100 Polish patients (mean age 68.2±6.5 years), 

among them 42 men and 58 women. Cronbach’s alpha was used for analysis of the internal 

consistency of the TFI.

Results: The mean total TFI score was 6.7±3.1. Forty patients scored 5, which corresponded 

to being frail. Cronbach’s alpha reliability coefficients of the instrument ranged from 0.68 to 

0.72 and item-total correlation ranged from 0.12 to 0.52.

Conclusion: The TFI is valid and reproducible for assessment of frailty syndrome among a Polish 

population. The Polish adaptation of the TFI proved a useful and fast tool for assessing frailty.

Keywords: internal consistency, validity, older individuals, aging

Introduction
The population of Western countries is aging. In Europe, the number of older people 

is expected to almost double in the next decade. According to the European Commis-

sion, the number of older people in Europe is estimated to triple by 2060.1

Frailty constitutes a new concept in geriatric research and practice. Over the 

last decades, there has been a significant rise in the use of the term “frailty” in the 

 literature.2 Frail older people are at high risk of developing adverse outcomes, such 

as disability, mortality, hospitalization, and institutionalization.3 Current literature on 

frailty supports the notion of a pathway to disability that is not a direct result of chronic 

disease but is associated with age-related loss of physical condition and reserves.4

There is an ongoing debate about the definition of frailty.5 There is agreement on 

the core feature of frailty: an increased vulnerability to stressors caused by impair-

ments in multiple interrelated systems that leads to a decline in homeostatic reserve 

and resiliency.6 Despite a lack of consensus on the definition of frailty, there seems to 

be agreement on the clinical usefulness of the concept.6 Whatever the inclusion criteria  

or the population affected, various studies report on the increased risk of complications 

for those identified as susceptible to adverse effects.7 Although everybody is vulner-

able to a certain degree, it is reaching old age that involves greater risks of exposure 

to challenges and, crucially, of reduced capacity to respond to these exposures.8

The concept of frailty is believed to help clinicians and researchers understand the 

heterogeneity and inequalities of health trajectories of aging and to offer practitioners 
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useful tools for patient care.9 No instrument that addresses 

a multidimensional concept of frailty has been identified in 

Polish literature.

Most instruments, eg, the Phenotype of Frailty and the 

Frailty Scale,3,4 assess only physical frailty, whereas the 

Tilburg Frailty Indicator (TFI) also assesses psychologi-

cal and social frailty.10 The TFI is based on the definition 

of frailty as a dynamic state affecting an individual who 

experiences losses in one or more domains of human 

functioning (physical, psychological, or social), which are 

caused by the influence of a range of variables and which 

increase the risk of adverse outcomes.11 Previous research 

suggests that the TFI is a valid and reliable instrument 

for measuring frailty.12 Gobbens et al13 have reported  

strong associations between TFI scores and quality of life, 

disability, and the use of nursing and informal care. The 

predictive value of the TFI regarding disability and hos-

pitalization was confirmed in a 1-year prospective study. 

The odds ratios for developing disabilities or being admit-

ted to a hospital among persons older than 70 years, who 

were identified as frail using the TFI, equaled at least 2, 

and the sensitivity of the instrument exceeded 60% for 

both  outcomes.14 Moreover, the authors of one recently 

 published systematic review identified the TFI as one of 

several potentially suitable screening instruments for frailty 

in primary health care.15 As reported in 2013, a consensus 

group on frailty agreed that the TFI is a well-validated 

model of the concept.16 Therefore, we have chosen the TFI 

for Polish translation and adaptation because it has met  

certain requirements, such as satisfactory validation and 

psychometric properties in its original culture.13

The aim of this study was to adapt and to test the reli-

ability of the Polish version of the TFI, an instrument used 

to determine levels of frailty.

Materials and methods
study design
The study was carried out in community-based settings in 

Wrocław, Poland. Data were collected from May 1, 2013 

through August 31, 2013. Nurses and doctors administered 

the TFI in primary care facilities in Wrocław. All patients 

gave their written informed consent for participation 

in the study. Inclusion criteria were age 60 years and 

a written informed consent to participate in this study. 

The only exclusion criteria were communication barriers  

(eg, deafness or blindness) or  problems with manual dexter-

ity. The protocol for the study was approved by the Local 

 Bioethical Committee of Wrocław Medical University 

(decision Nbr460/2013).

Instrument
TFI consists of two different parts. One addresses sociodemo-

graphic characteristics of a participant (sex, age, marital status, 

country of origin, educational level, and monthly income) and 

potential determinants of frailty. The second part addresses 

components of frailty. Part two of the TFI comprises 15 self-

reported questions, divided into three domains. The physical 

domain (0–8 points) consists of eight questions related to 

physical health, unexplained weight loss, difficulty in walking, 

balance, hearing problems, vision problems, strength in hands, 

and physical tiredness. The psychological domain (0–4 points) 

comprises four items related to cognition, depressive symp-

toms, anxiety, and coping. The social domain (0–3 points) 

comprises three questions related to living alone, social rela-

tions, and social support. Eleven items of part two of the TFI 

have two response categories (“yes” and “no”), while the 

other items have three (“yes”, “no,” and “sometimes”). “Yes” 

or “sometimes” responses are scored 1 point each, while “no” 

responses are scored 0. The instrument’s total score may range 

from 0 to 15: the higher the score, the higher one’s frailty. 

Frailty is diagnosed when the total TFI score is 5.13

Translation process
A standard guideline was used for translation and cul-

tural adaptation of the English version of the TFI into 

Polish.17 After obtaining permission from the authors of 

the original instrument, it was independently translated 

into Polish by two translators specializing in biomedical 

projects. Subsequently, both translations were assessed by 

a panel of ten competent referees for the form and content 

of individual statements and for appropriateness and clarity 

of the questionnaire’s instructions. The panel consisted of 

five geriatric and cardiovascular nurses, two physicians (one 

gerontologist and one cardiologist), and three specialists in 

health psychology. Each panel member had over ten years of 

experience working with frailty patients. Eventually, when 

the referees reached consensus on the final version of the 

translation, it was subjected to a back-translation process 

and sent to the authors of the original instrument for their 

approval. Subsequently, the preliminary adaptation was 

subjected to a preliminary study in a group of 30 randomly 

chosen patients. Eventually, the final Polish version of the 

TFI was obtained and analyzed according to the study design. 

The results are reported below. 

Participants
The study included 100 consecutive Polish patients (mean 

age, 68.2±6.5 years; median age, 67 years, interquartile 

range, 64–71 years), among them 42 men and 58 women. 
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All of the participants agreed to participate in the project and 

answered all questions included in the adaptation of the TFI. 

The majority of our participants were married (n=57) and had 

secondary education (n=51). As many as 65 of the subjects 

suffered from at least two chronic disorders.

We decided to include 100 patients in our analysis as, 

according to the literature, the minimum sample size should 

be at least five times larger than the number of variables being 

analyzed (the number of TFI items is 15, so the minimum 

sample size should be 75).18

statistical analysis
Statistical analysis was conducted using the Statistica 

10 package (StatSoft, Tulsa, OK, USA). The normal dis-

tribution of continuous variables was verified with the 

Kolmogorov–Smirnov test, and their statistical charac-

teristics were expressed as arithmetic means ± standard 

deviations, medians, interquartile ranges, and ranges. Cat-

egorical variables were expressed as absolute frequencies (n).  

Cronbach’s alpha, as a measure of the correlations between 

different items on the Polish adaptation of the TFI scale, 

was used to evaluate the internal consistency of the TFI. 

According to some authors, values of Cronbach’s alpha 

are considered optimal at 90, good at 0.80, acceptable 

at 0.70, questionable at 0.60, poor at 0.50, and unaccept-

able at 0.50.19 However some researchers, especially from 

the field of social sciences, have suggested that instruments 

with internal consistency scores of at least 0.60 should not 

be discounted as long as the results are interpreted cautiously 

and within the whole sociodemographic context.20 Similar to 

a previous validation study,21 only the second part, ie, the part 

used to determine the level of frailty, was tested for its internal 

consistency.

Results
The statistical characteristics of the total TFI score and the 

scores of individual domains are presented in Table 1. The 

mean total score was 6.7±3.1. Forty patients scored 5.

Table 1 statistical characteristics of the total TFI score and the scores of individual domains and items

Variable Mean ± SD Median IQR Range N max

Physical domain 3.7±1.9 4.0 2.5–5.0 0–8 2
 1.  Czy czujesz się zdrowy fizycznie?  

(Do you feel physically healthy?)
0.6±0.5 1.0 0.0–1.0 0–1 64

 2.  Czy ostatnio straciłeś sporo na wadze, mimo że nie chciałeś?  
(have you lost a lot of weight recently without wishing to do so?)

0.1±0.3 0.0 0.0–0.0 0–1 14

 3.  Czy na co dzień doświadczasz trudności z powodu trudności w chodzeniu?  
(Do you experience problems in your daily life due to difficulty in walking?)

0.3±0.5 0.0 0.0–1.0 0–1 34

 4.  Czy na co dzień doświadczasz trudności z powodu trudności w utrzymaniu równowagi?  
(Do you experience problems in your daily life due to difficulty maintaining your balance?)

0.3±0.5 0.0 0.0–1.0 0–1 31

 5.  Czy na co dzień doświadczasz trudności z powodu słabego słuchu?  
(Do you experience problems in your daily life due to poor hearing?)

0.5±0.5 1.0 0.0–1.0 0–1 51

 6.  Czy na co dzień doświadczasz trudności z powodu słabego wzroku?  
(Do you experience problems in your daily life due to poor vision?)

0.7±0.5 1.0 0.0–1.0 0–1 72

 7.  Czy na co dzień doświadczasz trudności z powodu braku siły w dłoniach?  
(Do you experience problems in your daily life due to lack of strength in your hands?)

0.3±0.5 0.0 0.0–1.0 0–1 29

 8.  Czy na co dzień doświadczasz trudności z powodu fizycznego zmęczenia?  
(Do you experience problems in your daily life due to physical tiredness?)

0.7±0.4 1.0 0.5–1.0 0–1 75

Psychological domain 1.7±1.2 2.0 1.0–3.0 0–4 8
 9.  Czy masz problemy z pamięcią? (Do you have problems with your memory?) 0.2±0.4 0.0 0.0–0.0 0–1 22
10.  Czy zdarzało Ci się odczuwać obniżenie nastroju na przestrzeni ostatniego miesiąca?  

(have you felt down during the last month?)
0.3±0.5 0.0 0.0–1.0 0–1 32

11.  Czy odczuwałeś zdenerwowanie lub podniecenie na przestrzeni ostatniego miesiąca?  
(have you felt nervous or anxious during the last month?)

0.8±0.4 1.0 1.0–1.0 0–1 77

12.  Czy umiesz sobie dobrze radzić z problemami?  
(Are you able to cope with problems well?)

0.4±0.5 0.0 0.0–1.0 0–1 40

social domain 1.2±1.0 1.0 0.0–2.0 0–3 16
13.  Czy mieszkasz sam? (Do you live alone?) 0.3±0.5 0.0 0.0–1.0 0–1 31
14.  Czy zdarza Ci się tęsknić za towarzystwem innych osób?  

(Do you sometimes miss having people around you?)
0.6±0.5 1.0 0.0–1.0 0–1 62

15.  Czy otrzymujesz wystarczająco dużo wsparcia od innych?  
(Do you receive enough support from other people?)

0.3±0.5 0.0 0.0–1.0 0–1 32

Total score 6.7±3.1 6.5 4.5–9.0 0–14 2

Abbreviations: TFI, Tilburg Frailty Indicator; sD, standard deviation; IQr, interquartile range; n max, number of respondents with the highest possible score.
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Cronbach’s alpha reliability coefficients ranged from 

0.68 to 0.72 after deletion of each item. The coefficients for 

total and item–total correlation, and after deletion of each 

item, are shown in Table 2. 

Discussion
The purpose of this study was to adapt and test the reliability 

of a Polish version of the TFI. The instrument is based on 

the definition of frailty as a dynamic state affecting an indi-

vidual who experiences losses in one or more domains of 

human functioning (physical, psychological, social), which 

are caused by the influence of a range of variables and which 

increase the risk of adverse effects.11 Previous research 

suggests that the TFI is a valid and reliable instrument for 

measuring frailty. The TFI is also efficient: completion of 

the TFI takes less than 15 minutes and does not require face-

to-face contact.12

The TFI proved a valid measure of frailty in our reference 

sample. The instrument was characterized by good construct 

validity, reliability, and acceptable internal consistency.  

The internal consistency of the adapted version of the scale 

was determined by means of Cronbach’s alpha. In a group of 

100 patients, Cronbach’s alpha was 0.72. This value is similar 

to that documented in the case of the original Dutch version 

of the TFI (0.79)13 and its Brazilian adaptation (0.78).21

According to the literature, up to 40% of older people 

can be considered frail.22 This statement would be supported 

by the results presented here, since as many as 40% of our 

participants were identified as frail on the basis of TFI  

scores 5. Also the proportion of frail individuals docu-

mented in the abovementioned Brazilian validation study 

of the TFI was well above 30%.21 However, one should 

remember that our sample was likely not representative 

of a general population of older people because only the 

Table 2 The analysis of the reliability of the Polish version of the Tilburg Frailty Indicator (the original and adapted versions)

Variable Corrected item–total 
correlation

Cronbach’s alpha 
if item deleted

Physical domain
 1.  Czy czujesz się zdrowy fizycznie?  

(Do you feel physically healthy?)
0.48 0.69

 2.  Czy ostatnio straciłeś sporo na wadze, mimo że nie chciałeś?  
(have you lost a lot of weight recently without wishing to do so?)

0.12 0.72

 3.  Czy na co dzień doświadczasz trudności z powodu trudności w chodzeniu?  
(Do you experience problems in your daily life due to difficulty in walking?)

0.41 0.70

 4.  Czy na co dzień doświadczasz trudności z powodu trudności w utrzymaniu równowagi?  
(Do you experience problems in your daily life due to difficulty maintaining your balance?)

0.35 0.70

 5.  Czy na co dzień doświadczasz trudności z powodu słabego słuchu?  
(Do you experience problems in your daily life due to poor hearing?)

0.34 0.71

 6.  Czy na co dzień doświadczasz trudności z powodu słabego wzroku?  
(Do you experience problems in your daily life due to poor vision?)

0.16 0.72

 7.  Czy na co dzień doświadczasz trudności z powodu braku siły w dłoniach?  
(Do you experience problems in your daily life due to lack of strength in your hands?)

0.37 0.70

 8.  Czy na co dzień doświadczasz trudności z powodu fizycznego zmęczenia?  
(Do you experience problems in your daily life due to physical tiredness?)

0.30 0.71

Psychological domain
 9.  Czy masz problemy z pamięcią?  

(Do you have problems with your memory?)
0.47 0.69

10.  Czy zdarzało Ci się odczuwać obniżenie nastroju na przestrzeni ostatniego miesiąca?  
(have you felt down during the last month?)

0.38 0.70

11.  Czy odczuwałeś zdenerwowanie lub podniecenie na przestrzeni ostatniego miesiąca?  
(have you felt nervous or anxious during the last month?)

0.14 0.73

12.  Czy umiesz sobie dobrze radzić z problemami?  
(Are you able to cope with problems well?)

0.52 0.68

social domain
13.  Czy mieszkasz sam?  

(Do you live alone?)
0.25 0.71

14.  Czy zdarza Ci się tęsknić za towarzystwem innych osób?  
(Do you sometimes miss having people around you?)

0.20 0.72

15.  Czy otrzymujesz wystarczająco dużo wsparcia od innych?  
(Do you receive enough support from other people?)

0.32 0.71

Note: Cronbach’s alpha =0.72.
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 subjects who had been referred to a general practitioner were 

examined. Furthermore, we have excluded individuals who 

suffered from any communication barriers. Thus, the true 

prevalence of frailty can be either lower or higher and should  

not be determined on the basis of a validation study.

The results of the present study should be interpreted in 

the context of potential limitations. Firstly, we were unable to 

assess the test–retest reliability or the construct and predictive 

validity of the instrument. Therefore, our results indicate, but 

do not prove, that the translated version of the TFI is a reliable 

measure of a common trait (likely frailty). Secondly, despite the 

widespread use of Cronbach’s alpha to evaluate internal con-

sistency in physiological research, the value of this test raises 

a number of concerns.23 Thirdly, one cannot guarantee that the 

selection of our participants was completely random. Finally, 

we did not test validated measures of the frailty domains (eg,  

Timed Up and Go, grip strength, and Mini Mental State 

Examination) in our group. Future studies could analyze the 

predictive value of the TFI with respect to disability, health 

service utilization, and mortality.

Conclusion
Our study revealed that the instrument tested herein is valid 

and reproducible for assessment of the frailty syndrome 

among a Polish population. The Polish adaptation of the TFI 

proved a useful and fast tool for assessing frailty.

Disclosure
The authors report no conflicts of interest in this work.
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