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Abstract

Background Psychometric properties of the Tilburg Frailty Indicator (TFI) have shown low internal consistency for psycho-
logical and social domains, and evidence for its structure validity is controversial. Moreover, research on TFI is frequently
limited to community dwellings.

Aims To evaluate structural validity, reliability, and convergent and divergent validity of the Spanish version of the Tilburg
Frailty Indicator (TFI) in both community-dwelling and institutionalized older people.

Materials and methods A cross-sectional study was conducted on Spanish older adults (n=457) recruited from both com-
munity settings (n=322) and nursing homes (n=135). Participants completed the TFI and other frailty instruments: Fried’s
Frailty Phenotype, Edmonton Frailty Scale, FRAIL Scale, and Kihon Checklist (KCL). Confirmatory Factor Analysis (CFA),
and reliability and validity coefficients were estimated.

Results and discussion Some items from physical and social domains showed low factor loadings (< 0.40). The three-factor
CFA model showed better fit indices after depurating these items. Reliability estimates were good (CRI>0.70) for physi-
cal and psychological domains in the institutionalized sample, while in the community dwellings, only physical domain
reliability was adequate. Convergent and divergent validity of physical and psychological domains was good, except for
some alternative psychological measures highly correlating with the TFI physical component (KCL-depressive mood and
Edmonton mood). However, the social domain showed low correlations with some social indicators.

Conclusion The findings of this study clarify some of the controversial validation results of the TFI structure and provide
evidence to improve its use in psychometric terms.

Clinical trial registration number NCT03832608.
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Introduction

Studies on frailty are increasing in literature on aging.
There is no consensus on its definition, but it is gener-
ally recognized as a state of increased vulnerability that
is associated with high risk of adverse outcomes, such as
falls, disability, and even mortality [1, 2]. Traditionally,
frailty was considered a unidimensional physical construct
[3]. A broader paradigm is supported by other researchers
who refer to a multidimensional approach with physical,
psychological, and social factors, which interact and dis-
turb the physiological balance [4].

Within this construct, the Tilburg Frailty Indicator
(TFI) is a multi-domain frailty instrument, developed in
2010 as a screening tool for frailty [4, 5]. It has been trans-
lated and validated into multiple languages as Portuguese
[6, 7], Polish [8, 9], Italian [10], German [11], Danish
[12], Spanish [13], Arabic [14], Persian [15], Greek, and
Croatian [16]. Several authors have reported low inter-
nal consistency estimates for the psychological and par-
ticularly the social frailty domains [4, 6, 7, 9-11, 13, 14,
16-18]. Additionally, lower predictive capacity has been
found for the psychological and social components, espe-
cially the social one [19, 20].

Among all validations, only the Spanish [13], Turk-
ish [18], and Taiwanese [21] studies have analyzed TFI’s
structural validity. Confirmatory Factor Analysis (CFA)
gave some support for the three domains of frailty but
found poor indicators of the physical and the social domain
with low factor loadings [13, 18, 21], suggesting that the
TFI model in its current form is not entirely supported by
the data [13]. In addition, the Turkish CFA also had some
limitations, as no information about the estimation method
or the correlations among factors was provided. On the
other hand, a recent systematic psychometric review [22]
of this measurement instrument concludes that, despite the
large number of validation studies available, it is neces-
sary to continue accumulating evidence on metric proper-
ties such as the structural validity of this tool.

Additionally, research on TFI has been limited to com-
munity-dwelling older adults. Thus, further studies involv-
ing institutionalized older adults could contribute to test
its applicability to other contexts [15, 22]. Therefore, the
aim of this study is to further validate the Spanish version
of the TFI by Vrotsou et al. [13] in both institutionalized
and community-dwelling older adults. The following psy-
chometric properties will be assessed, with an emphasis
on the factor structure including: (1) structural validity;
(2) internal consistency; and (3) convergent and divergent
validity.
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Materials and methods
Population and study design

This cross-sectional study was carried out between 2018
and 2021. A convenience sample of 457 older adults
aged > 65 years was included. Community-dwelling older
adults were recruited from several community settings
(n=322), and institutionalized participants from nursing
homes (n=135). Exclusion criteria included Mini-Mental
State Examination < 18 points, acute disease, inability to
walk, and hospital admission or unstable chronic disease
in the last month. All participants signed an informed con-
sent form. Ethical approval was given by the Ethics Com-
mittee for Human Research of the University of Valencia
(H1542733812827). The research was conducted in accord-
ance with the principles of the Declaration of Helsinki
and was registered at http://www.clinicaltrials.gov (ID:
NCT03832608).

Measurements

Tilburg Frailty Indicator was measured with a 15-item ques-
tionnaire, addressing physical (8 questions), psychological
(4 questions), and social domains (3 questions). All items
were dichotomized and scored with O points (absence) or 1
point (presence), and summed to obtain the total score rang-
ing from O to 15 [4].

Alternative frailty assessment tools were included:
Fried’s Frailty Phenotype [3] has five criteria assessing
unintentional weight loss, exhaustion, low physical activity,
reduced grip strength, and reduced gait speed; the Edmonton
Frailty Scale [23] evaluates nine domains of frailty: cogni-
tion, general health status, functional independence, social
support, medication usage, nutrition, mood, continence and
functional performance; the FRAIL Scale [24] is a five-item
screening tool including fatigue, resistance, ambulation, ill-
ness, and weight loss components; and finally, the Kihon
Checklist (KCL) [25] is a self-report multidimensional
screening tool with seven domains: instrumental activities
of daily living, physical strength, nutrition, eating, sociali-
zation/isolation, memory, and mood. All participants were
interviewed for the questionnaire’s completion and assessed
for physical tests by trained researchers in a single session.

Statistical analysis

SPSS 26 was used to calculate descriptive statistics for
the variables under study, and to obtain Cronbach’s alpha
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coefficients, corrected item-total correlations, and correla-
tions among the dimensions in the TFI and external criteria.
Additionally, an R function was used for alpha coefficients
confidence intervals. Given the nature of the study with vol-
untary participation and interviewers present, there was a
very low percentage of missing data. There was only one
missing data point (0.2%), from the institutionalized sample
in a single indicator. With such very low level of missing-
ness in the datasets, there is no need to handle the missing
data, and therefore list-wise selection was employed across
the statistical analyses. The factor structure was tested with
CFAs estimated with Weight Least Square Mean and Vari-
ance (WLSMYV) corrected estimation in Mplus 8.6. WLSMV
was selected because the variables are binary and lacked
multivariate normality. Several fit indices were used for
assessing model fit: Chi-square statistic; Comparative Fit
Index (CFI); Root Mean Square Error of Approximation
(RMSEA); and Standardized Root Means-square Residuals
(SRMR). Criteria for reasonable fit were [26]: a CFI of at
least 0.90, and a RMSEA and SRMR less than 0.08 together,
indicate adequate fit. The Composite Reliability Index (CRI)
for each dimension in the scale was calculated, as a supe-
rior measure of internal consistency compared to alpha. Val-
ues > 0.70 represent good internal consistency [27].

Finally, Spearman’s correlations were used to study the
convergent and divergent validity of the physical, psycho-
logical, and social domains of the TFI with other frailty
assessment tools. Based on Cohen’s criteria, a correlation
coefficient of 0.10<0.30, 0.30<0.50, and > 0.50 indicated
weak, moderate, and strong correlations, respectively [28].
Additionally, very similar guidelines are those in the COS-
MIN guide: adequate validity is shown if »>0.50 for similar
constructs, »=0.30-0.50 for related constructs, and »<0.30
for unrelated constructs.

Results

Descriptive statistics are presented as means and standard
deviations or percentages for the variables in Table 1, and
for each of the items of the TFI in Table 2.

Structural validity

Two CFA models were estimated in both community-dwell-
ing and institutionalized older adults. These models were: a
one-factor solution (frailty); and a three-factor solution with
the three frailty domains: physical (items 1-8), psychologi-
cal (items 9-12), and social (items 13-15).

The one-factor solution had a poor fit: 2(90) = 167.60,
p <0.001; RMSEA =0.052; CFI=0.847; and
SRMR =0.102. The three-factor model had better fit,
but was still unsatisfactory: ;(2(87): 138.06, p<0.001;

RMSEA =0.043; CF1=0.899; and SRMR =0.099. Addi-
tionally, no theoretically sound modification index could help
in terms of fit. The factor loadings for items 2, 5, and 6 in the
physical domain were all lower than 0.4. When deciding for
this limit, it must be borne in mind that a factor loading of
0.4 indicates that only a 16% of the variance of the indica-
tor is shared with the dimension that pretends to measure.
Specifically, the standardized factor loadings for the three
items were: 0.057 (p=0.763) for item 2; 0.186 (p =0.028)
for item 5; and 0.372 (p <0.001) for item 6. Apart from the
statistical considerations of low relation with the dimension,
there are substantive reasons that may also explain why these
items behaved poorly. Regarding item 2, maybe it is diffi-
cult for an old adult to estimate what is an involuntary large
amount of weight loss. Regarding items 5 and 6, they recall
worsening of audition and vision, respectively. A worsening
of these conditions is natural in the old age, but it may not
be followed by functional problems, and therefore maybe
unrelated to frailty. Given the items do not relate this wors-
ening with functional problems in these areas, this may be an
explanation for the poor functioning of these items. There-
fore, we removed these items and estimated the CFA again.
This time model fit was better and reasonable, as two of the
three fit indexes were acceptable: ;(2(5 1)=92.38, p<0.001;
RMSEA =0.050; CFI=0.918; and SRMR =0.094. Stand-
ardized factor loadings for this final model are shown in
Fig. 1. The same CFA models were estimated for institu-
tionalized older adults. The one-factor model had a poor fit:
272(90)=143.37, p<0.001; RMSEA =0.066; CFI=0.920;
and SRMR =0.135. The three-factor model had a better fit,
and two out of three fit indexes were in the acceptable range:
2A(87)=119.43, p<0.001; RMSEA =0.053; CFI=0.951;
and SRMR =0.124. Nevertheless, items 2, 5, and 13 had
very poor factor loadings, and item 13 (live alone) had no
variability (was almost constant). Specifically, the stand-
ardized factor loadings were: 0.37 (p =0.002) for item 2;
0.39 (p<0.001) for item 5; and 0.21 for item 13 (p=0.11).
Substantive reasons for the poor functioning of items 2 and
5 were already mentioned. The case of item 13 in the insti-
tutionalized people is clear, they do not live alone by defini-
tion, and the item should be avoided in the scale altogether
when it is used in this population. Therefore, these items
were removed, and a new three-factor model estimated. The
new model had a better fit, as only the SRMR was a lit-
tle above the acceptable cut-off: y*(51)=92.38, p <0.001;
RMSEA =0.050; CFI=0.910; and SRMR =0.094. Stand-
ardized factor loadings are shown in Fig. 1.

Reliability estimates
Internal consistencies for the community-dwelling older

adults were: alpha for the physical domain=0.629, 95% CI
[0.560, 0.689] with CRI=0.803; alpha for the psychological
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Table 1 Main descriptive
characteristics of the sample
(n=457)

Characteristic

Mean + SD, median (range) or n (%)

Community-dwelling older

adults (n=322)

Institutional-
ized older adults

(n=135)

Age (years) 72.5+5.7 81.9+8.4
Gender (women) 222 (68.9) 103 (76.3)
Marital status (married) 193 (59.9) 18 (13.3)
Level of education

None/primary 98 (30.5) 107 (79.3)

Secondary 12 (3.7) 9(6.7)

Higher 211 (65.5) 19 (14.1)

No. prescribed medications
No. falls in the last year
No. hospital admissions in past year

3.5+2.6,3 (0-15)
0.5+0.9, 0 (0-7)
0.1+0.4, 0 (0-2)

8.7+4.3, 8 (0-26)
1.1+2.1,1(0-14)
0.3+0.6, 0 (0-4)

Comorbidity

Musculoskeletal 267 (82.9) 83 (61.5)

Respiratory 41 (12.7) 28 (20.7)

Cardiovascular 149 (46.3) 101 (74.8)

Endocrine-metabolic 157 (48.8) 85 (63)

Neurological 48 (14.9) 64 (47.4)

Gastrointestinal 99 (30.7) 46 (34.1)

Renal 43 (13.4) 43 (31.9)

Others 141 (43.8) 74 (54.8)
Economic status

1 live well 250 (77.6) 24 (17.8)

I can deal with basic needs 68 (21.1) 95 (70.4)

I have difficulty dealing with basic needs 4(1.2) 13 (9.6)

I cannot deal with basic needs 0(0) 3(2.2)
Barthel Index (0-100) 979 (3.7) 77.9 (19.0)
Tilburg Frailty Indicator (0-15) 43+2.6 55+35

Physical domain 22+1.7 32423

Psychological domain 1.3+1.0 1.8+1.3

Social domain 0.8+0.8 0.5+0.7
Fried’s Frailty Phenotype (0-5) 0.8+0.9 19+1.1
Edmonton Frailty Scale (0-17) 27+2.1 7.6+2.4
FRAIL Scale (0-5) 0.6+0.8 20+1.2
Kihon Checklist (0-25) 4.6+33 122437

domain=0.410, 95% CI [0.297, 0.508] and CRI=0.662; and
for the social domain, alpha=0.315,95% CI [0.174, 0.435]
and CRI=0.518. The estimates for the institutionalized
older adults were: for the physical domain, alpha=0.764,
95% CI [0.696, 0.820] and CRI=0.894; the psychological
domain had an alpha=0.608, 95% and CI [0.487, 0.705] and
CRI=0.769; and finally, the alpha for the social domain was
0.378, 95% CI [0.126, 0.557] and CRI=0.682.

Convergent and divergent validity

Spearman’s correlations were calculated among the three
dimensions of the TFI (physical, psychological, and social)

@ Springer

and the domains of the alternative frailty scales (Fried’s
Frailty Phenotype, Frail Scale, KCL, and Edmonton Scale).
As there are several multidimensional instruments and
dimensions that somehow relate to the three dimensions in
the TFI, convergent validity will show if correlations among
clearly related dimensions are large, and divergent valid-
ity will show if these correlations are lower for dimensions
not so closely related. These correlations are presented in
Table 3 (the items with poor behavior were removed prior
to calculating the correlations).

Convergent validity of the physical domain was fair, it
significantly correlated as expected with physical meas-
ures, but those correlations were not superior to 0.5. Results
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Table 2 Descriptive data for the

‘ TFI items
TFI items

n (%)

Institutional-
ized older adults

Community-dwelling older
adults (n=322)

(n=135)
Item 1. Feeling physically healthy (no) 38 (11.8) 37 (27.4)
Item 2. Involuntary loss of weight (yes) 11 (3.4) 34 (25.2)
Item 3. Difficulty in walking (yes) 78 (24.2) 68 (50.4)
Item 4. Difficulty maintaining your balance (yes) 99 (30.7) 61 (45.2)
Item 5. Poor hearing (yes) 107 (33.2) 52 (38.5)
Item 6. Poor vision (yes) 148 (46.0) 68 (50.4)
Item 7. Lack of strength in your hands (yes) 105 (32.6) 55 (40.7)
Item 8. Physical tiredness (yes) 106 (32.9) 52 (38.5)
Item 9. Memory problems (yes) 71 (22.0) 55 (40.7)
Item 10. Feeling down (yes) 148 (46.0) 81 (60.0)
Item 11. Feeling nervous or anxious (yes) 157 (48.8) 70 (52.2)
Item 12. Being able to cope with problems (no) 29 (9.0) 37 (27.4)
Item 13. Living alone (yes) 101 (31.4) 8(5.9)
Item 14. Missing having people around (yes) 142 (44.1) 41 (30.4)
Item 15. Receiving enough support (no) 27 (8.4) 19 (14.1)

Psychological

Community-dwelling older adults

Institutionalized older adults

Fig. 1 Final confirmatory factor analysis (CFA) standardized parameter estimates for the Tilburg Frailty Indicator in community-dwelling and

institutionalized older adults

related to the analysis of this domain also suggested reason-
able divergent validity, showing that the construct of this
domain was unrelated with cognitive function (Edmonton
cognition, KCL-memory) and social dimensions, except for
the KCL-depressive mood and Edmonton mood psychologi-
cal domains, whose constructs were similar to TFI physical
domain in both samples.

The psychological domain correlated with other domains
of the alternative frailty instruments, demonstrating some

convergent and divergent validity with a similar pattern in
both samples. However, the amount of the correlations can-
not be considered adequate according to the COSMIN guide.
Thus, this domain was related or similar to the psychologi-
cal domains of the other scales used to compare (Edmon-
ton mood, KCL-depressive mood, KCL-memory) and this
psychological dimension was unrelated with physical and
social domains.

@ Springer
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Table 3 Correlation coefficients of the domains of the Tilburg frailty indicator with alternative frailty measures

Community-dwelling older adults

Institutionalized older adults

TFI physical ~ TFI psychologi- TFI social domain TFI physical ~ TFI psychologi- TFI social domain
domain cal domain domain cal domain
Fried’s frailty Phenotype 0.250° 0.2127 0.038 0.396" 0.2697 0.200%
FRAIL scale 0.373" 0.1497 0.060 0.4197 0.2577 0.149
Edmonton Frailty Scale
General health status 0.335" 0.2627 -0.014 0.4527 0.2977 0.2377
Medication use 0.279° 0.172 0.010 0.387" 0.333" 0.148
Cognition 0.180" 0.194 0.126% 0.088 0.165 —0.090
Functional independence 0.118* 0.039 —0.109 0.3217 0.092 0.150
Social support 0.213" 0.206" 0.280° 0.122 0.146 0.340"
Nutrition 0.076 —-0.029 0.007 0.112 0.091 0.154
Mood 0.299° 0.533" 0.182f 0.425 0.622° 0.269"
Continence 0.221F 0.221F 0.061 0.172% 0.140 0.164
Functional performance 0.308" 0.109 0.090 0.2517 0.108 —0.046
Kihon checklist
Lifestyle 0.283" 0.155" —-0.019 0.097 0.125 0.010
Physical strength 0.484F 0.277° 0.055 0.377 0.278" 0.100
Nutrition 0.023 —0.089 - 0.064 0.000 0.009 0.088
Eating 0.246" 0.146 —-0.012 0.4127 0.283" 0.112
Socialization /isolation 0.337° 0.197° 0.049 0.3107 0.210% 0.041
Memory 0.238" 0.282F —-0.010 0.201% 0.403" 0.004
Depressive mood 0.529" 0.478" 0.110%* 0.682 0.476" 0.272F

TFI Tilburg frailty indicator
*p<0.05
"p<0.001

The social domain suffers from both convergent and
divergent validity problems. The correlations of this domain
are unrelated with all other measures of frailty. This pattern
of correlations does not even meet the COSMIN guideline
adequacy criteria for related constructs. Although, in terms
of convergent validity, there are related constructs in both
samples with Edmonton’s social support dimension, there
are unrelated constructs with KCL-socialization/isolation.

Discussion

Our findings aim to offer further insights on the TFI struc-
ture and provide evidence to improve its use in psychometric
terms.

The need to confirm the structure of the scale is clear,
given the available evidence gaps in some relevant meas-
urement properties [13, 15, 21, 22]. Our results showed
that one-factor model is not adequate, with similar results
as Vrotsou et al. [13]. The three-factor model showed
better fit, but items 2, 5, and 6 showed loadings < 0.40
with the physical domain, as previously showed by other
authors [13, 18, 21]. Moreover, previous studies also found
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low factor loadings for items 13, 15 (social domain) [13,
18], and 14 (social domain) [18, 21]. It must be considered
that low factor loadings indicate that the item (indicator)
does not relate to the rest of indicators in the factor or
dimension, and therefore cannot be aggregated to them.
These findings, in line with Vrotsou et al. [13], indicate
that the current TFI theoretical structure for the complete
scale is not appropriate. Indeed, when certain items were
removed, the factor structure was fixed.

Similarly, in the institutionalized sample, the three-fac-
tor solution fit better than the one-factor, but only fit well
after depurating the poorly behaving items (2, 5, and 13).
To our knowledge, no studies have previously analyzed
the adequacy of the TFI in institutionalized older adults.

The need to review the TFI model and refine some
indicators of the scale has also been suggested by other
studies, when analyzing the poor correlations with other
items or other similar measures. Among the indicators to
be checked, the following have been pointed out: unex-
plained weight loss (2) [4, 10, 29], poor hearing (5) [10,
291, poor vision (6) [10, 29], ability to cope with problems
(12) [10, 11], problems with memory (9) [10], living alone
(13) [10], and social support (15) [10]. In the same vein, a
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recent longitudinal study testing predictive validity of the
TFI excluded from the multivariate analyses the indicators
poor hearing (5), poor vision (6), feeling down (10), and
living alone (13), because they had p > 0.20 in the bivari-
ate analyses [30].

A recent systematic review of the psychometric proper-
ties of the TFI [22] concluded, despite the 63 validation
studies available, the need to continue accumulating evi-
dence on relevant metric properties such as the structural
validity to strengthen its use as a clinical decision-making
tool. This review included two validation studies, in Spanish
[13] and Taiwanese [21]. According to COSMIN guidelines,
given the existence of two high-quality studies, the avail-
able evidence on the structural validity of this measurement
instrument was graded as “sufficient”. However, this con-
cern should be considered with caution. The Spanish vali-
dation [13] found poor values in 5 out of 15 items, whereas
the Taiwanese validation [21] found very low loadings in 7
items. This was also true for the Turkish validation [18] not
included in this systematic review. Therefore, the adequacy
of the factor structure of the TFI needs more attention, which
is in line with the conclusions of the aforementioned review
[22].

Reliability estimates were not equal in both samples,
showing better values for the institutionalized older adults.
The CRI values for the physical and psychological domains
were good (CRI>0.70) in the institutionalized sample, while
only the physical domain was satisfactory in the community-
dwelling older adults. In both cases, social domain reliability
estimates were not acceptable. These differences between
the two groups may be due to a higher mean age, greater
variability in the variables or a larger sample of frail people
in the institutionalized group. These findings suggest that
the TFI seems to be a good assessment tool to detect physi-
cal frailty, as indicated by other authors [9]. Furthermore,
these findings are in line with the systematic psychometric
review of Zamora-Sanchez et al. [22] in which only the TFI
physical domain showed sufficient internal consistency of its
scores. However, the psychological and social components
of this scale should be cautiously considered depending on
the context. The indicators of these domains should be care-
fully analyzed within the construct of frailty. Some items
are not homogeneous enough (in terms of covariance) with
their intended domains. Perhaps the way the question is writ-
ten does not highlight the key point, or maybe these indica-
tors could be antecedents or consequences of the process of
frailty itself. Therefore, this issue should be studied in detail.
Regarding the physical domain, some studies have shown
good internal consistency varying from 0.70 to 0.79 [4, 6,
7,9, 16-18] while others have shown low values varying
between 0.57 and 0.68 [10, 11, 13, 14]. Internal consistency
was not satisfactory in all studies, with Cronbach’s alpha
varying between 0.43 and 0.67 for the psychological and

between 0.05 and 0.49 for the social domains [4, 6, 7, 9-11,
13, 14, 16—-18]. One plausible explanation could be related
to the small number of items of these two domains, as stated
by Gobbens et al. [4]. However, another possible explanation
could be that the components of these domains, especially
the social one, do not seem to measure what the scale intends
to [18]. The mode of administration of the instrument could
also influence the scores’ internal consistency [22].

In addition, although some authors refer to the adequate
reliability of the scale considering the estimates of the
total TFI [6, 7, 9, 14, 16-18, 21], if we consider that alpha
assumes unidimensionality and that the TFI has several
dimensions, there is no justification for an overall alpha,
but for separate alphas for each dimension.

Convergent and divergent validity for the physical and
psychological domains are acceptable given the obtained
results, except for some psychological measures whose
constructs are similar to the TFI physical domain (KCL-
depressive mood and Edmonton mood). These results
are in line with several studies in which the construct of
alternative psychological measures was related or simi-
lar to the TFI physical component [6, 7, 10, 11, 16, 17].
These findings could be explained by the documented
relationship between mental health and physical function
[7, 17]. Regarding the social domain, our results showed
unrelated constructs with most of the alternative measures
used. These findings contradict some studies. Neverthe-
less, when analyzing the values obtained more thoroughly,
some of them did not show a clear correlational pattern
established in favor of its validity for at least one of the
alternative measures related to social dimension, being
unrelated (values below 0.30) [6, 10] or related with the
rest of the psychological and physical domains [7, 16].
The available evidence shows inconsistent results regard-
ing the association between TFI scores and different vari-
ables measuring related or similar constructs [22].

As mentioned before, previous validations have involved
community-dwelling older adults. Thus, the use of the TFI
in geriatrics still needs to be tested in different settings to
explore its potential applications [4, 7, 10, 15, 18, 20, 22].
To the best of our knowledge, this is the first study investi-
gating the validation of the TFI in a sample of institutional-
ized older adults. These data have been analyzed separately
(community-dwelling and nursing homes samples) to com-
pare the results and to assess the validity of the TFI scale
as a measure of frailty in institutionalized older adults. Our
findings show that a three-factor model is the most suit-
able one in this context, after removing items in the physical
domain (unexplained weight loss and poor hearing) and in
the social domain (living alone), since they do not covariate
adequately with the other indicators or have no variability.
Internal consistency, and convergent and divergent valid-
ity were good for the physical and psychological domains.
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Therefore, the TFI scale could be an acceptable instrument
to assess frailty in nursing homes, interpreting the social
domain with caution.

Conclusion

In conclusion, there is a need to revise the TFI structure
in more detail and refine some items. Depurating items
such as weight loss, poor hearing, and poor vision improve
the psychometric characteristics of the scale. The physi-
cal domain is a cornerstone as a frailty measure both in
community-dwelling and institutionalized older people.
However, social component needs further clarification in
psychometric terms but also in how it stands within the
construct of frailty.
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