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Context: Functional ankle instability has been defined in a
variety of ways. Factors that are frequently used in this defini-
tion include a history of a severe ankle sprain, a history of mul-
tiple ankle sprains, and a recurrent feeling of instability or ‘‘giv-
ing way.’’ With all the variations in defining functional ankle
instability, it becomes increasingly important to develop a more
consistent framework for assessing this instability.

Objective: To develop a new ankle instability assessment
tool, the Ankle Instability Instrument, and evaluate the reliability
of this instrument.

Design: Test-retest reliability was evaluated using intraclass
correlation coefficients (2,1) for each item, each factor, and the
total score between test days 1 and 2. Cronbach alpha was
calculated to estimate internal consistency of the 12 items.

Setting: Classrooms, offices, athletic fields, and private res-
idences.

Patients or Other Participants: College students (29 males,
72 females, age 5 20.7 6 2.7 years), including 73 (72%) with
and 28 (28%) without a history of ankle injury.

Main Outcome Measure(s): Subjects were asked to com-
plete the Ankle Instability Instrument on 2 occasions approxi-
mately 1 week apart.

Results: An exploratory factor analysis of the Instrument pro-

duced 3 factors and reduced it from 21 to 12 items. The factors
accounted for 32.3%, 10.7%, and 7.0% of the variance, re-
spectively. Together, these factors accounted for 50.0% of the
variance in the responses to the Instrument. Test-retest reli-
ability ranged from .70 (SEM 5 0.28) to .98 (SEM 5 0.06) for
the individual items and .95 (SEM 5 1.85) for the Instrument
overall. The Cronbach alpha coefficient was .92 for factor 1
(severity of initial ankle sprain), .87 for factor 2 (history of ankle
instability), .81 for factor 3 (instability during activities of daily
life), and .89 for the Instrument overall.

Conclusions: The creation of the Ankle Instability Instrument
is a first step in recognizing a more objective way of identifying
patients suffering from functional ankle instability. The high re-
liability we found shows that self-reporting of ankle symptoms
is a feasible, appropriate way to obtain information on the pres-
ence of instability symptoms. Additionally, through this prelimi-
nary study, we found 3 factors that represent unique and im-
portant components of functional ankle instability. Clinicians
and researchers can, therefore, use these 12 items, either
alone or in combination with other information, to determine if
functional ankle instability is present.

Key Words: ankle assessment, ankle sprain, functional an-
kle instability

Functional ankle instability (FAI) was initially defined in
1965 by Freeman1 as a tendency for the foot to ‘‘give
way.’’ Although this definition primarily reflects a sin-

gle-dimension subjective symptom, it remains the primary cri-
terion used today. Without the presence of an objective test
(or ‘‘gold standard’’), it is difficult for clinicians to appropri-
ately assess FAI.

In the last 15 years, the most common inclusion criterion
for FAI has been a history of multiple ankle sprains with a
recurrent feeling of giving way.2–6 This very liberal definition
allows the clinician or researcher to state the number of giving-
way episodes necessary to constitute the presence of FAI.
However, little research has been done to accurately assess
exactly how often this sensation must occur to be deemed FAI.
Consequently, these studies could result in the inclusion of
subjects who may or may not have FAI.

Other authors7–10 have placed a greater emphasis on the
severity of the initial ankle sprain in addition to the repeated
sensation of giving way. In these studies, at least 1 sprain had
to be severe enough that a physician was consulted and/or
crutches were needed to assist in walking. The premise of this
defining factor establishes that at least 1 ankle sprain was se-
vere enough to significantly damage the structures in the ankle.

How recently or how frequently the ankle sprain occurred
or recurred has also been used as inclusion criteria in some
studies.8,9,11,12 In these studies, most of the patients required
a specific number of sprains in the last 12 months to be in-
cluded. This more stringent criterion emphasizes a current and
ongoing presence of ankle sprains; however, whether injury
recency actually correlates with FAI has not been well docu-
mented. Conversely, Itay and Ganel13 concluded that a 1-time
ankle sprain could establish FAI, and subsequent sprains were
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Table 1. Initial 21 Items Used in the Development of the Ankle
Instability Instrument

Have you ever sprained an ankle?
When was the last time you sprained your ankle?
How often do you sprain your ankle?
Have you ever seen a doctor for an ankle sprain?
How did the doctor categorize your most serious ankle sprain?
Did you ever use a device (such as crutches) because you could not

bear weight due to an ankle sprain?
In the most serious case, how long did you need to use the device?
Have you ever experienced a sensation of your ankle ‘‘giving way’’?
When was the last time the ‘‘giving way’’ sensation occurred?
How often does the ‘‘giving way’’ sensation occur?
Does your ankle ever feel unstable while walking on a flat surface?
Does your ankle ever feel unstable while walking on uneven ground?
Does your ankle ever feel unstable during recreational or sport activity?
Does your ankle ever feel unstable whle going up stairs?
Does your ankle ever feel unstable while going down stairs?
Have you ever had rehabilitation on your ankle due to a sprain?
In the most serious case, how many times a week did you do rehabil-

itation on the ankle?
Do you presently suffer from swelling, pain or weakness in your ankle?
Which foot would you usually kick a ball with?
Do you ever tape or brace your ankle?
Please indicate your physical activity level.

not necessary. Thus, a single severe sprain that occurred years
ago could continue to cause episodes of functional instability
today.

Several investigators have required subjects to be free from
any acute symptoms5,6,9,14 and/or to have had no injury in the
last 3 to 6 months to be included.4,5,14–18 These criteria have
been used to prevent confounding results that may occur due
to acute lateral ankle sprain symptoms not associated with the
chronic disability. In addition, investigators have eliminated
subjects who were involved in rehabilitation at the time of the
study.2,5,9,16,17 Although such an exclusion may assist in de-
creasing confounding variables, it might also be helpful to
document any history of rehabilitation. Other FAI inclusion
criteria include normal ankle range of motion,5,6,14 no me-
chanical instability,9 and no history of lower leg frac-
tures.4,9,16,17,19

With all the variation in defining FAI, developing a more
complex framework for assessing FAI becomes increasingly
important. We believe that this framework should include se-
verity and frequency of the instability, as well as a determi-
nation of the activities that may predispose the ankle to give
way. This paper reports our attempt to use those factors as
components of a new ankle instability assessment tool.

Assessment or screening instruments can assist with iden-
tification of joint injury and have been developed for several
joints in the body to determine the presence of instability or
injury.20,21 Mechanical instability, or movement beyond the
normal physiologic range of motion, can be objectively as-
sessed with joint laxity tests, such as the anterior drawer test
or talar tilt test, or with stress radiographs. To date, however,
no such test or instrument exists for assessing FAI. Screening
tools have been developed to assess pain and disability asso-
ciated with ankle joint disease22,23 and either acute lateral an-
kle sprains24 or postoperative ankle sprains,25 but no instru-
ment has been specifically developed to assist in assessing
FAI.

Because of the variation in defining FAI and the subse-
quently conflicting results from research focusing on FAI, it
seems relevant to develop an objective means of assessing this
condition. Consequently, the purpose of our study was two-
fold: (1) to develop the Ankle Instability Instrument (AII), and
(2) to evaluate the reliability of the AII.

METHODS

Subjects

A total of 101 healthy college students (29 males, 72 fe-
males, age 5 20.7 6 2.7 years) from a large university vol-
unteered for this study. Subjects were recruited from kinesi-
ology classes, activity classes, and intramural sports teams. No
recruitment incentives were offered for this study. Subjects
included 73 participants (72%) with and 28 (28%) without a
history of ankle injury. Of the injured participants, 22 (30%)
had sprained the right ankle, 13 (18%) had sprained the left
ankle, and 38 (52%) had sprained both ankles. All participants
were physically active, with 87 subjects (86%) participating in
competitive or recreational sports and 14 subjects (14%) par-
ticipating in biking, jogging, or swimming activities. For all
data analysis, the injured limb was tested in the injured par-
ticipants, and a randomly chosen limb was tested in the un-
injured participants. For the 38 participants with a history of
injury in both limbs, both ankles were included. This provided

a total of 139 ankles for the statistical analysis. The Institu-
tion’s Human Investigation Committee approved the study,
and all subjects read and signed a written consent form before
testing.

Procedures

Subjects were asked to complete the AII on 2 separate oc-
casions approximately 1 week apart. Data collection was done
in classrooms, offices, athletic fields, and, in a few occasions,
private residences. The primary investigator was present dur-
ing all testing sessions and assured that no outside distractions
occurred during the testing period. Subjects were allowed as
much time as necessary to complete the survey but normally
completed it within 10 minutes.

Instrument Development

Reviewing the foot and ankle literature provided us with
appropriate information to develop the preliminary instrument.
Subsequently an investigation of content validity was done in
consultation with 2 physicians (general medicine and ortho-
paedic surgeon) and several other health care providers (phys-
ical therapists and certified athletic trainers). From these 2
methods, we formed an initial instrument of 21 questions
about ankle instability (Table 1). The focus of the 21 questions
was the history, presence, and severity of ankle instability, as
well as functional performance. To reduce the data into mean-
ingful units, we performed an exploratory factor analysis.

The exploratory factor analysis was conducted on all 21
items. Principal axis factoring was the extraction method and
varimax was the rotation method. Our expectation was that,
when combined, the identified factors could represent the over-
all presence of FAI, and individually, they would represent
subcomponents of the instability. Factors were included if they
had an eigenvalue greater than 1.0 and explained greater than
5% of the variance.

The 3 retained factors consisted of 12 items (Table 2). Fac-
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Table 2. Retained Items Used to Assess Functional Ankle Instability

Ankle Instability Instrument

Instructions

This form will be used to categorize your ankle instability. A separate form should be used for the right and left ankles. Please fill out the form
completely. If you have any questions, please ask the administrator of the survey. Thank you for your participation.

1. Have you ever sprained an ankle? □ Yes □ No
2. Have your ever seen a doctor for an ankle sprain? □ Yes □ No

If yes,

2a. How did the doctor categorize your most serious ankle sprain?
□ Mild (grade I) □ Moderate (grade 2) □ Severe (grade 3)

3. Did you ever use a device (such as crutches) because you could not bear weight due to an ankle sprain? □ Yes □ No

If yes,

3a. In the most serious case, how long did you need to use the device?
□ 1–3 days □ 4–7 days □ 1–2 weeks □ 2–3 weeks □ .3 weeks

4. Have you ever experienced a sensation of your ankle ‘‘giving way’’? □ Yes □ No

If yes,

4a. When was the last time your ankle ‘‘gave way’’?
□ ,1 month □ 1–6 months ago □ 6–12 months ago □ 1–2 years ago □ .2 years

5. Does your ankle ever feel unstable while walking on a flat surface? □ Yes □ No
6. Does your ankle ever feel unstable while walking on uneven ground? □ Yes □ No
7. Does your ankle ever feel unstable during recreational or sport activity? □ Yes □ No □ N/A
8. Does your ankle ever feel unstable while going up stairs? □ Yes □ No
9. Does your ankle ever feel unstable while going down stairs? □ Yes □ No

Table 3. Factor Analysis Rotated Component Matrix

Item Factor 1 Factor 2 Factor 3

Factor 1: Severity of initial ankle sprain

Consultation with a physician
Severity of ankle sprain
Need for weight-bearing assistance
Length of time weight-bearing

assistance was needed

.819

.819

.785

.805

Factor 2: History of ankle instability

History of a sprained ankle
History of ankle giving way
Last time the ankle gave way
Unstable on uneven ground
Unstable during recreational
or sport activity

.444

.835

.815

.644

.571

Factor 3: Instability during activities of daily life

Unstable going down stairs
Unstable going up stairs
Unstable on a flat surface

.801

.692

.610

tor 1 (severity of initial ankle sprain) included 4 items (2, 2a,
3, and 3a) and accounted for 32.3% of the variance. Factor 2
(history of ankle instability) included 5 items (1, 4, 4a, 6, and
7) and accounted for an additional 10.7% of the variance. Fac-
tor 3 (instability during activities of daily life) included 3 items
(5, 8, and 9) and accounted for an additional 7.0% of the
variance. Overall, these 3 factors accounted for 50.0% of the
variance in the responses to the AII. Items and the factor load-
ing are shown in Table 3. For this analysis, the suppression
threshold was set at .40. At this threshold, each item only
loaded into 1 factor.

Clinically, these factors include the information patients
have been reporting and anecdotally what clinicians have
viewed as signs and symptoms that are present in someone

with FAI. Factor 1 includes information about the severity of
the initial ankle sprain. Theoretically, a more severe ankle
sprain has the potential to cause greater damage to the struc-
tures around the ankle and potentially lead to more residual
symptoms. The need to consult with a physician or an injury
severe enough to require crutches or other weight-bearing as-
sistance is an objective measure. Factor 1 was therefore la-
beled ‘‘severity of initial ankle sprain.’’ Factor 2 includes tra-
ditional inquiries about the presence of the initial ankle sprain,
repeated episodes of giving way, and instability during chal-
lenging activities (ie, walking on uneven ground, during sport
activity). Therefore, we labeled factor 2 ‘‘history of ankle in-
stability.’’ Factor 3 included items regarding the effect of ankle
instability during normal activities that occur on a daily basis.
Factor 3 was labeled ‘‘instability during activities of daily
life.’’ Each factor represents components of FAI and, poten-
tially, these factors could serve as an objective means to iden-
tify those with FAI.

Statistical Analysis

Test-retest reliability was evaluated using intraclass corre-
lation coefficients (2,1) for each item, each factor, and the total
score on the AII between test days 1 and 2. The Cronbach
alpha was calculated to estimate internal consistency of the 12
items.

RESULTS

Subjects completed the AII an average of 7 days apart
(range, 4–19 days). Of all 139 ankles, 111 (80%) had a history
of ankle injury and 28 (20%) did not. Of the injured partici-
pants, 49 (44%) of the ankles had been evaluated by a phy-
sician (14 were mild sprains, 20 were moderate sprains, and
15 were severe sprains). Seventy-six (69%) of the injured an-
kles had experienced a sensation of giving way. Of those, 33
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Table 4. Intraclass Correlation Coefficients of the Ankle Instability
Instrument

Item

Intraclass
Correlation
Coefficient SEM

Factor 1: Severity of initial ankle sprain 0.93 0.97

Consultation with a physician
Severity of ankle sprain
Need for weight-bearing assistance
Length of time weight-bearing assistance

was needed

0.88
0.87
0.82

0.88

0.16
0.40
0.18

0.51

Factor 2: History of ankle instability 0.89 1.32

History of ankle giving way
Last time the ankle gave way
History of a sprained ankle
Unstable on uneven ground
Unstable during recreational

or sport activity

0.86
0.79
0.98
0.77

0.70

0.18
0.98
0.06
0.24

0.28

Factor 3: Instability during activities of daily life 0.85 1.02

Unstable going down stairs
Unstable going up stairs
Unstable on a flat surface

0.73
0.77
0.72

0.18
0.15
0.18

Instrument overall 0.95 1.85

(43%) had giving way in the last month, 20 (26%) had giving
way 1 to 6 months ago, 8 (11%) had giving way 6 to 12
months ago, 11 (15%) had giving way 1 to 2 years ago, and
4 (5%) had experienced the giving way more than 2 years ago.
Self-reported instability was also recorded during a variety of
activities. Of the injured ankles, 18 ankles felt unstable while
walking on a flat surface, 58 ankles felt unstable while walking
on uneven ground, 61 ankles felt unstable during recreational
or sport activity, 12 ankles felt unstable going up stairs, and
18 ankles felt unstable going down stairs.

As reported in Table 4, test-retest reliability intraclass cor-
relation coefficients (2,1) ranged from a low of .70 (SEM 5
.275) to a high of .98 (SEM 5 .061) for the items on the AII.
Reliability of the individual factors and the overall instrument
was .93 (SEM 5 .972) for factor 1, .89 (SEM 5 1.324) for
factor 2, .85 (SEM 5 1.024) for factor 3, and .95 (SEM 5
1.853) for the overall instrument. The Cronbach alpha coeffi-
cients were .92, .87, and .81 for factors 1, 2, and 3, respec-
tively, and .89 for the overall instrument.

DISCUSSION

Because FAI is primarily determined by self-reported char-
acteristics, it is important that people are able to consistently
remember and report these symptoms. We found that subjects
could report their symptoms on successive occasions with high
reliability. This recall included the reporting of each of the
aspects of their ankle characteristics, from physician consul-
tation to instability going up and down stairs. We felt it was
important to test the reliability of each individual question as
well of that of each factor and the overall instrument. This
testing allowed us to identify any questions that might have
been difficult for the participants to recall and, therefore,
would decrease the reliability of the overall instrument. Intra-
class correlation coefficient values were high for all questions,
so this was not a concern.

Internal consistency was evaluated with the Cronbach alpha,
which is an index of reliability. For the purpose of this study,

we wanted to evaluate the internal consistency of the AII (12
items) and the 3 individual factors identified through the factor
analysis. In factor 1 (severity of initial ankle sprain), we found
that consultation with a physician, grade of ankle sprain pro-
vided by that physician, inability to bear weight, and the length
of time weight-bearing assistance was needed are relatively
homogeneous and give a good representation of the severity
of previous ankle sprains. Although consultation with a phy-
sician and the need for weight-bearing assistance have been
previously documented inclusion criteria,2,14,16 the additional
information about the severity of the ankle sprain and the
length of time crutches were needed5,7–10,26 may provide a
better assessment of the severity of previous ankle sprains.

Factor 2 (history of ankle instability) included items re-
garding the history of an ankle sprain, history of the ankle
giving way, last time the giving-way episode occurred, insta-
bility when walking on uneven ground, and instability during
recreational or sport activity. These items combine to reflect
the general presence of ankle instability. Some of these items
have been used in previous FAI inclusion criteria2–6; however,
the presence of instability during specific activities, such as
walking on uneven ground or during sport activity, has never
been addressed. Because FAI implies disability during activity,
this is an important component in addressing the presence of
FAI.

Factor 3 (instability during activities of daily life) combined
instability on a flat surface and instability while ascending and
descending stairs. These items reflect instability during activ-
ities of daily life. The presence of instability during relatively
normal activities could represent a significant instability that
affects individuals on a frequent basis. Additionally, these
items could represent the presence of an ongoing or persistent
instability. The alpha coefficients for each of these factors as
well as for the overall AII are well above what is convention-
ally acceptable.27

Several subjects had bilateral ankle instability. For statistical
analysis, as previously mentioned, those with bilateral ankle
instability were included as 2 ankles. Of the injured subjects,
those with unilateral (48%) and those with bilateral (52%) in-
juries were relatively equally distributed. Obviously some of
the questions related to walking, ascending and descending
stairs, and sport activity are bilateral in nature, but subjects
were instructed to complete the AII for symptoms of only 1
ankle at a time. Future research is necessary to determine if
instability of 1 ankle may predispose the contralateral ankle to
this instability as well.

A limitation of this study was the number of subjects. Al-
though a sample of 101 subjects is large for traditional sports
medicine research, when performing this type of analysis,
sample sizes are typically larger. However, this n did meet the
minimum standard of subject-to-variable ratio of 5 (101 sub-
jects/21 items 5 4.81).28 This study was exploratory in nature
and serves as the initial step to developing a better way to
identify subjects with FAI.

Additionally, we did not have equal numbers of men and
women in this study. With the current inclusion criteria, ap-
proximately twice as many women volunteered as men. There-
fore, we were unable to specifically look at sex in our analysis.
Previous researchers have not specifically established sex dif-
ferences at the ankle, but such differences may play a role in
the presence of FAI. Additional study is needed in this area.
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CONCLUSIONS

The creation of the AII is a first step in recognizing a more
objective way to identify participants suffering from FAI. The
high reliability found when using this instrument shows that
self-reporting of ankle symptoms is a feasible and appropriate
way to obtain information on instability symptoms.

The AII could provide the clinician and researcher with a
more meaningful starting point when examining subjects with
FAI. This investigation identifies certain questions that provide
information about participants with FAI. By gathering data on
these 12 items, we can determine the range of severity of FAI.
Researchers can specifically decide how liberal or conservative
they would like to be in identifying those with FAI. For ex-
ample, some may choose to include only factor 3, instability
during activities of daily life, whereas others may be more
conservative and require affirmative responses to all the items
before classifying someone as having FAI. Because all ques-
tions are not dichotomous in nature, the answers to the AII
cannot simply be added to create an FAI score. Instead, cli-
nicians must look at their populations and see which items
would best reflect the level of instability concerning them the
most. Continued research is needed to recreate this study with
a larger sample size to see if these results can be repeated.
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