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Abstract The number of studies reporting on outcomes
after total ankle arthroplasty is continuously increasing. As
the use of valid outcome measures represents the corner-
stone for successful clinical research, we aimed to identify
the most frequently used outcome instruments in ankle
arthroplasty studies and to analyze the evidence to support
their use in terms of different quality criteria. A systematic
review of the literature identified 15 outcome instruments
reported in 79 original studies. The most commonly used
measures were the American Orthopaedic Foot and Ankle
Society hindfoot score (n = 41), the Kofoed ankle score
(n = 21), a visual analog scale assessing pain (n = 15),
and the generic SF-36 (n = 6). Eight additional instru-
ments were used only once or twice. The American
Orthopaedic Foot and Ankle Society and Kofoed instru-
ments include a clinical examination and score up to 100
points. Evidence to support their use in terms of validity,
reliability, responsiveness, and interpretability is limited,
raising the question whether their use is justified. Self-
reported questionnaires related to ankle osteoarthritis or
arthroplasty are rather disregarded in the current literature,
and only the Foot Function Index is associated with evi-
dence in terms of the above-mentioned quality criteria.
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Future research is warranted to improve the outcome
assessment after total ankle arthroplasty.

Introduction

Total ankle arthroplasty (TAA) has evolved during the past
decades. High failure rates and discouraging clinical out-
comes of first-generation implants in the 1970s resulted in
restricted use but also led to the development of modern
three-component implants [15, 17]. These designs allow
for flexion and extension and for rotational and sliding
movements, resulting in improved congruency, reduced
shear forces at the bone-implant interface, and less bone
removal during implantation [32]. As a consequence,
clinical studies suggest improved outcomes and likely as
a result apparently increased interest in this procedure
[15, 17]. Considering this evolution, the number of out-
come reports will increase and quality outcome measures
should be used to reflect high-quality research.

Numerous instruments, clinician-generated and self-
reported, are available to assess outcomes after foot and
ankle surgery. In 2004, Button and Pinney [6] identified 49
rating scales of which 18 were used more than once, but the
authors stated none of these measures had demonstrable
reliability, validity, and responsiveness in patients with
various foot and ankle disorders. Similarly, Parker et al.
[33] noted the fundamental problem of existing instruments
used to evaluate foot and ankle surgery is their limited
exploration and evaluation of what patients perceive to be
most important in their outcomes. They concluded none of
the existing measures could claim to be valid for patient
perceptions of outcome [33]. More recently, Martin and
Irrgang [27] comprehensively surveyed self-reported out-
come instruments for various foot and ankle disorders and
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identified 14 different instruments. Five of these measures
had some evidence to support their use relative to content
validity, construct validity, reliability, and responsiveness
[27]. These reports, however, focused on available scores
to assess the outcomes of foot and ankle surgery in general
or focused only on self-reported questionnaires and did not
comprehensively consider outcome instruments in TAA.

Our systematic review, therefore, addressed the fol-
lowing questions: (1) Which are the most frequently used
outcome instruments in studies reporting on TAA? (2)
Does the literature provide evidence to support their
use in terms of validity, reliability, responsiveness, and
interpretability?

Search Strategies and Criteria

Initially, we wrote a protocol defining the objectives,
search terms, inclusion and exclusion criteria, and the
methods of documentation based on the method described
by Wright et al. [45]. According to the protocol, the elec-
tronic databases MEDLINE through PubMed, EMBASE,
and Cochrane (all until May 2009) were searched using the
following search terms: “ankle arthroplasty” OR “ankle
replacement” AND “outcome” OR “results” OR “score”
OR “questionnaire”. The reference lists of all included
articles and recent reviews were checked manually for
additional relevant studies. We included all articles that (1)
reported on TAA; (2) used a specifically defined outcome
instrument (either clinician-generated or self-reported, eg,
American Orthopaedic Foot and Ankle Society [AOFAS]
hindfoot score [21] or Foot Function Index [FFI] [4]); and
(3) were published in English, German, French, Italian, or
Spanish. We excluded articles that (1) reported on ankle
fusion or conversion of TAA to fusion; (2) single or a few
cases; (3) used no specific outcome instrument (eg, simple
outcome rating as good, fair, or poor); and (4) were pub-
lished in a language other than one of those previously
mentioned.

After removing duplicates, we obtained 763 citations
from the searches (Fig. 1). Two independent reviewers
(FDN, FMI) then screened titles, abstracts, and full texts
against the inclusion and exclusion criteria. Disagreements
during each step of the review process were discussed and
resolved. Four hundred twenty-six citations appeared to be
irrelevant by title, and 221 citations by abstract. The full
texts of the remaining 116 references were further ana-
lyzed. Forty-five studies did not match the selection criteria
and were removed. Eight studies were added after
reviewing reference lists and recent reviews. Finally, we
included 79 original articles referring to 15 different
instruments (Fig. 1). We did not intend to calculate
cumulative score values as part of a meta-analysis.
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Fig. 1 This flowchart shows the steps of the review process from the
search terms to the number of finally included articles.

In the next step, the reference lists of the included
articles were checked for references of studies that devel-
oped or first described the identified outcome instrument or
that investigated its psychometric properties in patients
with ankle disorders. Additionally, we searched the above-
mentioned electronic databases for the following search
terms: “name of identified instrument” AND “ankle”
AND “validity” OR “validation” OR “reliability” OR
“responsiveness” OR “interpretability”. The reference
lists of review articles also were analyzed. According to
established quality criteria to examine the measurement
properties of outcome instruments [40-42], we retrieved
information on reproducibility, internal consistency,
content validity, criterion validity, construct validity,
responsiveness, and interpretability of the identified region-
and disease-specific outcome instruments.

To investigate the methodologic quality and results of
these clinimetric studies, we used the checklist described
by van der Leeden et al. [41] to assign different levels
of evidence (Levels 1 to 3) for the following criteria.
Reproducibility refers to the degree to which repeated
measurements in clinically stable individuals (test-retest)
provide similar results. A distinction can be made between
reliability and agreement [8]. The intraclass correlation
coefficient (ICC) and kappa statistics are adequate mea-
sures to assess reliability [8]. Similar to van der Leeden
et al. [41], we assigned a Level 1 rating if an ICC or kappa
value was reported for a sample size of at least 50 patients.
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A positive rating was assigned if these values were greater
than 0.70, and a negative for lower values. We assigned a
Level 2 rating if a Pearson correlation coefficient was
reported for a sample size of also at least 50 patients.
Coefficients greater than 0.80 were rated positively, and
lower values negatively. A Level 3 evidence was assigned
if an ICC, a kappa value, or a Pearson coefficient was
reported for a sample size of less than 50 patients. ICC or
kappa values greater than 0.80 or Pearson coefficients
greater than 0.90 were assigned a positive rating, and lower
values a negative rating [41]. Agreement refers to the
absolute measurement error of an instrument and therewith
describes the precision of this instrument [8]. The standard
error of the measurement (SEM), Bland and Altman’s
limits of agreement, or the smallest detectable change
(SDC) are adequate measures to assess agreement [8]. The
absolute measurement error should be smaller than the
minimal clinically important difference (MCID) of score
values in individuals with time [40]. Therefore, the MCID
of an instrument or subscale should be defined. We
assigned a Level 1 rating for agreement if the limits of
agreement, SEMs, or SDCs were determined in a sample
size of at least 50 patients, and if the MCID was reported.
A Level 2 rating was assigned if the sample size was less
than 50 patients. Values for the limits of agreement, SEM,
or SDC below the MCID were rated positively, and values
above the MCID were rated negatively. A Level 3 rating
was assigned if the MCID was not defined [41].

Internal consistency describes the homogeneity of an
instrument or its (sub)scales. It is an important quality
criterion for instruments that intend to measure one concept
or construct [40]. A Level 1 evidence was designated if
factor analysis was performed in a sample size of at least
seven times the number of items and in a minimum of 100
patients. Additionally, the Cronbach’s alpha (CA) had to be
reported for each of the instruments’ (sub)scales. A Level 1
rating also was assigned if Rasch analysis was used and the
methodology was completely defined. A Level 2 evidence
was assigned if the descriptive information on the Rasch
methodology was incomplete. A Level 2 rating also was
assigned if factor analysis was used in a sample size of at
least four patients per item and greater than 50 patients in
total, and a Level 3 rating needed four patients per item and
a total sample size less than 50 patients. A CA greater than
0.70 relates to a positive rating, and lower CA values to a
negative rating [41].

Content validity examines the extent to which the con-
cept of interest is measured or represented by the items of
an instrument [14]. In the present context, items must
reflect areas of importance of patients with ankle osteoar-
thritis. A positive rating therefore was assigned if patients
were involved during the item generation and selection
[41].

Criterion validity examines the extent to which an
instrument is related to a gold standard [40]. In the present
context, we are not aware of any instrument that really can
be considered a gold standard related to ankle osteoarthritis
and ankle arthroplasty. Considering gold standards used in
other scientific areas (eg, doubly labeled water or total
oxygen uptake for the quantification of physical activity),
we defined no specific instrument (such as the SF-36) as
the gold standard in this review, but physical performance
tests closely related to ankle function (eg, single heel lifts).
A Level 1 rating was assigned if hypotheses concerning
expected relationships between the instrument and the gold
standard were specified in advance, and these relationships
were investigated in a sample of at least 50 patients. A
Level 2 rating was assigned if no specific hypotheses were
specified beforehand. A Level 3 evidence was designated if
plausible relations were found in a sample of less than 50
patients. A positive rating needed a correlation with the
gold standard greater than 0.70, and weaker correlations
received a negative rating [41].

Construct validity refers to the extent an instrument
correlates with other measures in a manner consistent with
theoretically derived hypotheses concerning the concepts
being measured [20]. Predefined hypotheses regarding
these relationships should be specified as precisely as
possible. Construct validity can be determined by conver-
gent and divergent (or discriminant) validity. Evidence of
convergent validity is provided by moderate to high cor-
relations with other instruments measuring the same
construct. In contrast, there should be no or only weak
associations with instruments measuring different con-
structs (divergent validity) [20]. A Level 1 rating was
assigned if hypotheses concerning expected correlations
with other instruments were specified in advance, and these
relationships were investigated in a sample of at least 50
patients. A positive rating needed confirmation of at least
75% of these hypotheses. A Level 2 rating was assigned if
no specific hypotheses were specified beforehand and the
sample size was greater than 50. A Level 3 evidence was
designated if plausible relations with other measures were
found in a sample of less than 50 patients [41].

Responsiveness refers to the ability of an instrument to
detect clinical changes with time. It can be considered an
aspect of longitudinal validity [13]. The effect size (ES),
standardized response mean (SRM), and area under
the receiver operating characteristics curve (AUC) are
adequate measures to assess responsiveness [40]. As
responsiveness refers to longitudinal validity, predefined
hypotheses also should be specified [40]. The levels of
evidence, therefore, were assigned similarly to construct
validity [41]. A positive rating was given if the ES or SRM
was greater than 0.8 (high responsiveness) or the AUC was
greater than 0.70 [36].
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Floor and ceiling effects occur when patients score the
lowest or highest score on an instrument, respectively. As a
consequence, clinical deterioration or improvement cannot
be assessed, and patients scoring lowest or highest possible
cannot be distinguished from each other. Floor and ceiling
effects were considered present if greater than 15% of
patients achieved the lowest or highest score, respectively
[40]. A positive rating was assigned for the absence of floor
or ceiling effects [41].

Interpretability refers to the degree to which one can
assign qualitative meaning to quantitative scores [40].
Interpretability, therefore, is related to the MCID, which
should be determined in a sample size of at least 50
patients to receive a positive rating [41].

Results

We identified 15 distinct outcome instruments used to
determine the clinical outcome of TAA in 79 studies
(Fig. 2). Eight of these measures were region specific, one
was disease specific, three were generic, two were related
to physical activity, and one could not be classified. The
most commonly used instruments were the AOFAS hind-
foot score (n = 41), the Kofoed ankle score (n = 21) [22,
23], the visual analog scale (VAS) assessing pain (n = 15),
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Fig. 2 This graph shows the distribution of the outcome instruments
used among the TAA studies in this review. AOFAS = American
Orthopaedic Foot and Ankle Society hindfoot score (region-specific)
[21]; VAS pain = visual analog scale pain; SF-36 = Short Form 36
(generic) [43]; NJOH = New Jersey Orthopaedic Hospital ankle
score (region-specific) [5]; Evanski = outcome instrument of Evanski
and Waugh [11]; Takakura = outcome instrument of Takakura et al.
[39]; Mazur = outcome instrument of Mazur et al. [29]; FFI = Foot
Function Index (region-specific) [3]; AOS = Ankle Osteoarthritis
Scale (disease-specific) [9]; MFA = Musculoskeletal Functional
Assessment (generic) [10]; UCLA = University of California at
Los Angeles activity scale (physical activity assessing) [31];
“Oxford” = questionnaire (region-specific) developed by the authors
[18], modeled to the original Oxford Hip Score [7]; IPAQ = Inter-
national Physical Activity Questionnaire (physical activity assessing)
[31]; HAQ = Health Assessment Questionnaire (generic) [12].
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and the generic SF-36 (n = 6) [43]. Eight additional
instruments were used only once or twice.

We identified 13 articles providing information on
quality criteria for the previously identified region- and
disease-specific questionnaires (Tables 1, 2). Except for the
AOFAS hindfoot score, we found no information on
quality criteria for all other clinician-based instruments.
Five studies provided information on properties of the
AOFAS hindfoot score, eight studies on the FFI, and one
study on the Ankle Osteoarthritis Scale (AOS) [9]
(Tables 1, 2). Evidence in terms of the different quality
criteria was low for the AOFAS hindfoot score and the
AOS, and we could assign moderate ratings for the FFI
(Table 3). None of the instruments provided evidence in
terms of interpretability attributable to unknown MCIDs.

Discussion

TAA has evolved during the past decades and the
improvements in survivorship and clinical outcomes have
led to the development of various new implants [15, 17].
Assessment of outcomes using appropriate outcome mea-
sures is the cornerstone of successful clinical research and
allows for comparisons of patients’ function and different
treatment modalities or implants. Considering the growing
popularity of TAA and therewith the increasing need for
quality outcome research, this review addressed the fol-
lowing questions: (1) Which are the most frequently used
outcome instruments in studies reporting on TAA? (2)
Does the literature provide evidence to support their
use in terms of validity, reliability, responsiveness, and
interpretability?

Some limitations and aspects must be considered before
interpreting our results. First, we did not include all elec-
tronic databases in the systematic search. Therefore, some
instruments used in studies reporting on TAA outcomes
may have been missed. Second, the definitions of criterion
validity and construct validity have been used rather con-
fusingly in the different studies. Budiman-Mak et al. [3, 4],
for example, defined the “50 feet walking time test” as a
measure for criterion validity in their first paper on the FFI
[4] but as a measure for construct validity in their last paper
on the FFI [3]. The SF-36 and the WOMAC [2] also have
been used to measure criterion validity [9], whereas the SF-
36 was used to evaluate construct validity in another study
[30]. We doubt if any generic tool, such as the SF-36,
Musculoskeletal Function Assessment (MFA) [10], or
Quality Adjusted Life Year (QUALY) [35], could really be
considered a gold standard for patients undergoing TAA.
Similarly, the WOMAC might be considered the gold
standard instrument for osteoarthritis, but only for patients
having hip and knee arthroplasties. In this review, we,
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@ “ g 2 2 ) function as being related to criterion validity. The VAS
;ﬁ E-E =5 g pain was the third most frequently used instrument in ori-
” E 5288 i ginal studies reporting on TAA, but it is neither foot nor
2|, § : Eﬁ i g ankle specific and represents only a single-item construct.
é é - gS QQ_, :E % The SF-36 [43], MFA [10], and Health Assessment Ques-
21z g £33 = tionnaire [12] are generic tools assessing general health or
2 Ko o . .
gz é S): 3 %'-5_ health-related quality of life. These measures are self-
5'8 -,;%%“-g reported, but they cannot be considered to adequately
) = E i 2 g determine the region-specific health state of patients with
= & . . .
E g - o k- =l I ankle osteoarthritis or after TAA. It is beyond question
A% - < - . . .
7w - 8 583 E these measures, similar to the physical activity-assessing
\ cwn . . . . ..
=5 § :f >'_| 8w University of California at Los Angeles activity scale or
E <y g 3 ;5 % ?t] 5:: ‘5 International Physical Activity Questionnaire [31], offer
= - . .. . . . N
= ? 22 = 8 5 8 important additional information about the patients’ health
3 = o S~ . . .
Ec;ai é 2 _é“l‘l’ state. Nevertheless, the following discussion focuses on
- = = 2 . . . N .
538 & 9 E gL ) 2 the identified region- and disease-specific outcome
= Z238:= instruments
20 I T mDERP = '
" 2 = f‘._<§> I &Dg = I & Our review suggests the AOFAS hindfoot score [21]
= 5.5 = =8
> | B2 *§'§ ) g 25 ﬂ § and the Kofoed ankle score [22, 23] are the two most
= Q = == = . . . .
|~ = 2.8 E S £ frequently used outcome instruments in studies reporting
E 3 £ £ ;L; = on TAA. Both are clinician-based, region-specific 100-
2 2 8 ﬁ‘fl ifv point scores, with 100 points reflecting the best clinical
g é o 2 % o < g state. Their structure slightly differs in that the AOFAS
] = . . . .
ol “ § % = ‘E Il attributes 40 points to the pain component, 50 points to the
8 225385 functi including 16 poi for hindf
N Zo822 unction component (including points for hindfoot
9 2§ & i = motion), and 10 points to hindfoot alignment. The Kofoed,
AR () . . . .
%‘ - g;j'g 2 s in contrast, attributes 50 points to the pain component,
« - =7 2 only 30 points to the function component, and 20 points to
- ;ﬁg = S = range of motion (ROM). These differences illustrate,
) = ﬁ ng g % g ; o Tjé despite being 100-point scores, the absolute values cannot
< g e - =B = o= £ 2 simply be compared between studies. The less frequently
P <3 E § £8 ug. g used instruments, ie, that of Evanski and Waugh [11] (pain
3 5T 2ot g - -
= sE2la § Qo< E] 40, function 50, ROM 10), the New Jersey Orthopaedic
> s S 0O ® T = = — 0 g0 . . .
Zlx s =S E Hospital ankle score [S] (pain 40, function 40, ROM 15,
= 28 at e . .
S| 28287 deformity 5), that of Takakura et al. [39] (40 pain, 40
g E g 5 SE =2 function, 20 ROM), and that of Mazur et al. [29] (pain 50,
5|2 E=5E 2 function 40, ROM 10), are similarly clinician-based,
S5|Z 2 £3 é E; g region-specific 100-point rating systems, also with differ-
s © ° :Q <2 E ences in pain, function, and ROM weightings.
_ 8 _% 25 § = 3;‘) §] However, for all these clinician-generated measures,
2> = 0 = = s . . .
5 S5 S EgEE 5% = 2 except the AOFAS, the literature provides no evidence of
= g5 2E8FE ZE% I E o . ) . -
s E 2 3 B L ES < validity, reliability, responsiveness, or interpretability of
- o = = 3 2 5 . .
5 mE £ £ é § 3 g6 %E ié these scores. Also, no details on development strategies or
= =1 L 2 SR B .- 2 . . . . . .
g E 2 s Bm a3 - & Eﬁ >~ S the rationale of their structures could be identified, either in
2 EES2 g the original reports or in following studies. The lack of a
[T = . . .
£ — 1] S 2 3 & clear theoretical framework behind these instruments also
=] [ «»n O wn . . . .
S| - 2.2 Sis 2 makes it difficult to interpret any evidence of content or
=1 = == g ., - .
i g s g ® 2 § = g 8 construct validity as it is not clear what these instruments
B [} S .
=22 v £52 o238 8¢ were supposed to measure. The World Health Organiza-
| 23 S g~ ZEE 3 S . L. . . . ..
=158 < A » OB O tion, with its International Classification of Functioning,
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Table 3. Levels of evidence regarding quality criteria for the region- and disease-specific instruments used in TAA studies

Instrument/study Reliability Agreement Internal MCID Content Criterion Construct Floor and ceiling Responsiveness
consistency validity validity  validity effects
AOFAS hindfoot score 0* 0 0 0 0 0 2 + 2+
[21]

FFI [4] 1+ 3 1+ 0 + 1- 1+ f 3+
AOS [9] 3+ 0 0 0 0 3+ 3 0 0
Kofoed [22, 23] 0 0 0 0 0 0 0 0 0
Evanski and Waugh [11] O 0 0 0 0 0 0 0 0
NJOH [5] 0 0 0 0 0 0 0 0 0
Takakura et al. [39] 0 0 0 0 0 0 0 0 0
Mazur et al. [29] 0 0 0 0 0 0 0 0 0
“Oxford” [18] 0 0 0 0 0 0 0 0 0

# Reliability investigated, but methods insufficient to assign an evidence level; 'severe ceiling effects for the limitation subscale, moderate floor
and ceiling effects for the pain and disability subscales; ipositive rating for the pain subscale, negative ratings for the limitation and disability
subscales; 0 = no information available; 1 = Level 1 rating; 2 = Level 2 rating; 3 = Level 3 rating; + = positive rating; — = negative rating;
MCID = minimal clinically important difference; AOFAS = American Orthopaedic Foot and Ankle Society; FFI = foot function index;
AOS = Ankle Osteoarthritis Scale; NJOH = New Jersey Orthopaedic Hospital ankle score; “Oxford” = questionnaire developed by the

authors, modeled to the validated Oxford Hip Score [7].

Disability and Health (ICF), proposed a conceptual model
according to which items of a measure can be categorized
[44]. The ICF identified three levels of human functioning:
(1) body or body part, (2) whole person, and (3) whole
person in a social context. Disability involves dysfunc-
tioning at one or more of these three levels: impairments
(problems in body function or structures), activity limita-
tion (difficulties in executing activities), and participation
restriction (problems in involvement in a life situation)
[44]. Symptoms and clinical signs (ie, pain, ROM, align-
ment, etc) are related to the impairment domain, whereas
activities of daily living such as self-care or sports are
related to the activity limitation and participation restric-
tion domains. As there is evidence that these different
domains are not necessarily dependent on or correlated
with each other, combining items of these domains into one
score is questionable. This occurs, however, with all of the
above-mentioned clinician-based outcome measures but
also with the self-reported AOS [9] and FFI [3, 4].

The AOFAS hindfoot score has been the subject of
concern before. Guyton [16] described several conceptual
limitations of the AOFAS using Monte Carlo modeling. He
pointed out, in addition to other drawbacks, the small
number of answer categories in several subscales of the
score is a major confounding factor leading to skewed data.
He concluded the AOFAS cannot produce reliable data and
score values obtained by parametric statistics must be
interpreted with care [16]. SooHoo et al. [37] correlated the
AOFAS score with the SF-36 and found only weak asso-
ciations, suggesting poor construct validity of this
instrument. Two other studies investigating the association
between the AOFAS and the generic questionnaires
QUALY and MFA also found only low correlations

@ Springer

between these instruments [26, 34]. A greater association
was found between the subjective part of the AOFAS and
the FFI [19]. There are two other possible weaknesses of
the AOFAS, as with the other clinician-based outcome
measures. First, including a clinical examination in a
score always introduces a possible confounder as different
examiners might measure different things. Intrarater or
interrater relations have so far not been determined for the
AOFAS or the other clinician-determined instruments.
Second, these rating systems might be not specific enough
to measure TAA outcomes. The inclusion of objectively
measured ROM represents a problem for patients who
have, for example, an additional subtalar arthrodesis. Such
patients may be completely satisfied with a well-function-
ing TAA, but they lose 8 points on the AOFAS owing to
their fused subtalar joint. However, because of its wide use
in the literature, AOFAS score values still offer the best
comparison between different studies.

Self-reported questionnaires, in contrast, might more
adequately reflect the patients’ perspective. What we have
learned from outcome research in fields other than foot and
ankle surgery is that self-reported outcome instruments
allow for a more complete estimation of the patients’
health status and of issues relevant to the patients. The only
self-reported region- or disease-specific measures used in
studies on TAA, however, were the FFI [4], AOS [9], and
“Oxford” [18]. The “Oxford” is put in quotation marks
because this instrument is a not validated, self-developed
questionnaire modeling to the original Oxford Hip Score
[7]. The original FFI also was a result of an expert panel,
initially developed for patients with rheumatoid arthritis
[4]. Although, in the meantime, numerous studies broad-
ened its use to the entire spectrum of foot and ankle
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disorders, included patient perceptions, and adapted the
instrument for use in different languages [1, 24, 30, 36, 38,
46], several limitations of this instrument have been
highlighted, resulting in a recently performed extensive
revision of this questionnaire based on Rasch analysis [3].
Although we found reasonable ratings in terms of the dif-
ferent quality criteria for the FFI, the above-mentioned
studies resulted in at least five different FFI versions (FFI
original, FFI-R long, FFI-R short, FFI-D, FFI-5pt) and its
use in patients having TAA, therefore, can be recom-
mended only cautiously. Considering the AOS is based on
the original FFI [9], it can be concluded no quality region-
or disease-specific tools have been used regularly in TAA
studies until now. Recognizing the recent literature, it is
interesting that very well-developed self-reported instru-
ments, such as the Foot and Ankle Ability Measure
(FAAM), have not yet been used in studies reporting on
TAA outcomes [28]. The FAAM has shown evidence of
validity, reliability, and responsiveness in patients with a
broad spectrum of foot complaints, including ankle osteo-
arthritis [28].

For all the instruments identified in our review, no
studies have supplied enough information to understand the
interpretability of the results; in particular, no MCIDs have
been reported yet. Interpretability is defined by the Scien-
tific Advisory Committee as “the degree to which one can
assign easily understood meaning to an instrument’s
quantitative score” [25]. To facilitate interpretability, var-
ious kinds of information are needed, eg, norm values,
differences between subgroups expected to differ in scores,
and MCIDs [40, 42]. Unfortunately, most of this infor-
mation is not available for the instruments used in TAA
studies.

Several different outcome instruments have been used in
studies reporting on TAA, with the AOFAS hindfoot score
and the Kofoed ankle score being the most common.
However, there is no or only limited evidence to support
their use in terms of patient relevance, validity, reliability,
responsiveness, and interpretability. Self-reported ques-
tionnaires to assess TAA outcomes are rather uncommon
until now, and considerable research is required to broaden
the knowledge regarding the existing measures and to
develop and investigate new measures that validly and
reliably assess outcomes in this target population.
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