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Fear Effects on Subjective and Objective Measures of Function in Chronic 

(25 in each group) attended a single testing session. Participants completed health-related quality of life questionnaires 
related to fear and physical function and dynamic postural control tests. 

Results: The result of ANOVA test, showed that fear scores were higher and functional scores were lower in the 
CAI group in almost all variables, compared to the other groups. Based on linear regression analysis, in the CAI group, 
fear had a signiýcant e ect (p<0.05) on the subjective variables (foot and ankle ability measures and foot and ankle 
outcome scores), but fear had no signiýcant (p>0.05) e ect on objective variables.

Conclusion: Greater fear associated with lower health-related quality of life. Measures of fear contributed to a 
signiýcant proportion of the variance associated with subjective measures of function in those with CAI. This should be 
taken into consideration when treating individuals with CAI, possibly with doing cognitive behavioral therapy in addition 
to physical therapy.
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Introduction 
Lateral ankle sprain is one of the most prevalent lower extremity 

injuries especially in physically active population [1]. A large percent of 
individuals who have sustained a lateral ankle sprain seems also report 
residual symptoms such as activity induced pain, recurrent swelling, 
ankle’s giving way and repetitive injury for more than one year, these 
individuals are considered to have chronic ankle instability (CAI) [2,3]. 
The individuals experienced ankle sprain for more than one year ago 
and recovered completely without having giving way or other related 
symptoms determined as ankle sprain “copers” [4]. 

The most important and frequent complaints in patients with CAI 
are recurrent ankle sprains and fear or feeling of the ‘‘ankle giving way’’ 
[5]. Functional impairments and fear of reinjury, decrease activity level 
of patients with CAI over the life span and potentially may lead to early 
onset degenerative changes in the ankle joints [6-8]. Fear of reinjury has 
dimensions such as kinesiophobia, fear-avoidance beliefs, or reinjury 
anxiety and such psychological measures could reveal more about 
the condition and its recovery [6]. Two questionnaires commonly 
used to measure fear of movement/(re)injury in patients with chronic 
musculoskeletal conditions include Tampa Scale of Kinesiophobia 
(TSK) and Fear-Avoidance Beliefs Questionnaire (FABQ) [9].

The TSk measures fear of movement or kinesiophobia, which 
has been defined as an excessive, aberrant and debilitating fear of 
movement resulting from a feeling of vulnerability to injury [10]. 
The FABQ assesses patient's beliefs in relation to the effect of physical 
activity and work on their condition [10].

Although little evidence including systematic reviews supports 
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Clinical assessment methods like the Star Excursion Balance Test 
(SEBT) are available to evaluate the clinical dynamic postural stability 
deficits [17]. 

In addition, questionnaires like Foot and Ankle Ability Measures 
(FAAM) and Foot and Ankle Outcome Scores (FAOS) were used to 
assess the participant’s ability to perform common activities of daily 
living and sports activities [18]. They are the most appropriate outcome 
instruments to quantify functional limitations in patients with varying 
leg, foot and ankle disorders [19, 20]. 

Despite identifying clinical and laboratory functional and 
psychological deficits in those with CAI, more research is required 
to determine the extent to which psychological measures such as fear 
affect "recurrent" nature of CAI in comparison with "coper" group who 
experienced a same primary accident. The multidimensional evaluation 
will enhance the clinician’s ability to incorporate patient values and 
perspectives into prevention, rehabilitation and outcome assessment 
of their condition.

Therefore, the primary purpose of our study was to determine 
whether functional and psychological health related outcomes differed 
between individuals with CAI, ankle sprain copers and healthy 
controls. The secondary purpose was to examine relationships between 
fear and clinical and laboratory measures of function in all three groups 
to identify if fear questionnaires are capable of explaining clinical and 
laboratory measures of function, in individuals with CAI. 

We hypothesized reverse relationships would exist between fear 
scores and functional scores. Identifying these potential relationships 
may guide us towards developing more effective holistic evidence-
based rehabilitation strategies for those with CAI.

Methods
Design

A cross-sectional design was employed for this study. Five 
questionnaires, two laboratory and one clinical measures of function 
including measures of dynamic postural control were assessed during 
a single-testing session.

Two questionnaires including TSK and FABQ are about self-
reported fear. The TSK has 17 items, each question is scored on 
a 4-point Likert scale with 1 indicating “strongly disagree” and 4 
indicating “strongly agree.” A total score is calculated after inversion of 
individual scores of items 4, 8, 12 and 16, summed score range from 17 
and 68 with higher score representing increased fear of movement [9].

The FABQ has 16 items and two subscales about physical activity 
(FABQ-PA) which has 4 items and work (FABQ-W) which has 7 items 
and 5 items not used in the scoring of the sub-scales. Responses range 
from 0 (strongly disagree) to 6 (completely agree) on a 7 point scale. 
Summed maximum score of 42 for the FABQ-W and 24 for FABQ-PA; 
higher scores represent more fear avoidance beliefs [9].

These questionnaires have demonstrated good psychometric 
properties [10].

Participants

A total of 75 volunteers (in three groups of 25) were recruited 
into the study, from the university campus, hospitals and general 
community through local advertisements from May 2016 to May 2017 
in Tehran, Iran. Using nonprobability convenience sampling, young, 
physically active (exercise at least 3 times a week) adults were included 
once 25 eligible participants per group were tested. The groups were 

matched according to age, gender and body mass index (BMI). 

The healthy group included 25 physically active individuals without 
history of ankle sprain. 

Copers were defined as individuals who had an index (first) lateral 
ankle sprain within the 12 months, with no episodes of recurrent 
ankle injury, instability and giving way [8]. Their score in the IdFAI 
questionnaire were less than 11. In functional assessment, the score of 
>90% in the ADL scale and >80% in Sport scale of FAAM and score of 
>75% in three or more categories of FAOS were considered as a coper [5].

The CAI was defined according to the International Ankle 
Consortium, those individuals who experienced at least one index 
lateral ankle sprain in the past 12 months prior to the experiment 
and experienced at least two episodes of giving way within the past 
six months. They have instability assessment score of more than 11 in 
IdFAI questionnaire. In addition for functional assessment, score of 
<90% in the ADL scale and <80% in Sport scale of FAAM or score of 
<75% in three or more categories of FAOS [6].

The volunteers were excluded from every group if they had any 
musculoskeletal surgery (i.e. due to injury to bones, joint structures 
and/or nerves) in either lower extremities, positive history of lower 
extremity fracture in either side requiring realignment or acute injury 
to the musculoskeletal structures of the lower extremities within last 
three months. Two physical therapist who were blinded to the study 
protocol and groups evaluated volunteers. All participants signed 
an informed consent form approved by the Human Research Ethics 
Committee of the Iran University of Medical Sciences, Tehran, Iran.

Procedures

First, all participants with "unilateral" ankle sprain were asked by 
an expert supervisor physiotherapist who was blinded to the group 
allocation, to complete the Persian versions of the IdFAI [2], FAAM 
[19], FAOS [20], TSK and FABQ [10] questionnaires. Then another 
physiotherapist divided participants into CAI and coper groups based 
on their scores on different questionnaires. Then the first physiotherapist 
completed all of the postural control tests. All tests were undertaken 
by an expert blinded physiotherapist and all participants were blinded 
to group allocations. A participant’s body weight was recorded as the 
average of vertical ground reaction force (GRF) variations during a 
five second static stance on the force plate before data collection. The 
CMJLT and SEBT, were applied to evaluate dynamic postural control. 

All measurements were made while barefoot for homogenization 
between participants. For the coper and CAI groups, the injured 
foot was evaluated, and the matched limb of healthy participants was 
evaluated to compare with the other groups. 

Three familiarization trials were performed for each test prior to 
data collection. Then, three trials were also performed to record each 
outcome measure. All tasks were conducted in a random order by 
concealed envelope containing the name of experimental condition.

Instrumentation

The force plate (Kistler, Instrument Type: 5691A) was embedded in 
the landing zone and captured kinetic data. Center of pressure (COP) 
data for CMJLT was sampled at 500 Hz and analyzed as TTS and DPSI 
variables.

Counter-movement jump-landing test (CMJLT)

The CMJLT consists of an initial downward movement toward 
squat position, followed by immediate upward movement lead to 
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taking off with forceful hip, knee, and ankle extension, and then, 
landing on the ground [15]. Participants stood on the force plate and 
looked straight forward, then they were instructed to jump as high as 
possible with both legs and to land on the evaluative leg in the center 
of the force plate while hands placed on the hips (Akimbo position); 
the free leg was flexed at the knee joint without touching the stance leg. 

After landing, all participants were asked to stabilize themselves 
quickly and remained in a single-leg stance for 30 seconds without any 
sway. The above tasks were performed three times with 60 seconds’ 
rest between trials. Failed trials due to having sway or loss of balance 
(e.g. free foot touched the floor or other leg or hands detached from 
the hips) were excluded from data collection. The average of the three 
successful trials was used for further analysis.

The TTS and DPSI were calculated and analyzed using the above-
mentioned task. The main difference between TTS and the DPSI is the 
time component. The TTS measures the time it take for an individual 
to stabilize, whereas the DPSI is a comprehensive measure of overall 
stability that is sensitive to change in 3 directions so we used both of 
them. We used the calculation methods [20].
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DPSI, TSK, FABQ and less SEBT-A, FAAM, FAOS scores compared to 
coper and control groups. In other words, our study shows significant 
differences in fear, subjective and objective measures of functions 
between groups. The CAI group have significantly greater functional 
deficit than two other groups. Our findings and those of previous 
studies confirm the impaired function hypothesis in participants with 
CAI [11, 13, 18, 20]. 

To our knowledge this is the first study that has analyzed the 
relationship between fear and subjective and objective (clinical and 
laboratory) measures of function between three groups. Our purpose 
was to determine whether fear was capable of explaining subjective 
and objective functional scores in individuals with CAI in comparison 
to the other groups. The results of this study indicate that fear of 
CAI participants have significant effect on the subjective functional 
outcomes but could not explain the significant amount of the variance 
in objective functional outcomes. This was supported by the small beta 
exhibited by five of the seven variables. 

None of the explanatory independent variables (i.e., age, sex, BMI, 
TSK, FABQ-PA, FABQ-W) contributed to the variance of the objective 
functional outcome scores. But a combination of variables contributed 
to subjective components of region-specific functional outcome scores 
(FAAM and FAOS). According to the results of other studies, this 
is not surprising as elevated levels of fear have been associated with 
limitations in subjective physical function in participants with CAI 
[6,13].

Although fear of reinjury has been associated with a variety of 
orthopaedic conditions [12], there is little evidence regarding its 
association with CAI [6]. Previously reported fear of reinjury among 

Measures of function Healthy (Mean ± SD) Coper (Mean ± SD) CAI (Mean ± SD) p-value
DPSI 0.12 (0.053) 0.18 (0.03) 0.24 (0.15) 0.03

TTS (s) 1.44 (1.69) 0.95 (0.51) 1.72 (0.59) 0.04
Ant SEBT (cm) 82.00 (7.20) 79.76 (8.93) 74.19 (10.20) 0.008
PM SEBT (cm) 86.14 (12.56) 83.23 (14.08) 81.43 (12.86) 0.45
PL SEBT (cm) 77.54 (7.69) 73.79 (9.48) 73.72 (10.36) 0.25

FAAM 111.20 (3.93) 72.44 (15.06) 10.68 (9.08) 0.01
FAOS 152.92 (12.42) 69.88 (29.83) 16.60 (8.79) 0.01

Abbreviations: DPSI: Dynamic Postural Stability Index, TTS: Time To Stabilization, S: second, CAI: Chronic Ankle Instability, SEBT: Star Excursion Balance Test, Ant: 
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individuals with CAI have been controversial, Wikstrom et al. reported 
that the TSK scores did not differ between those with CAI and copers 
[20]. In Contrast, athletes with a history of ankle sprain [19] and 
physically active individuals with FAI [12] had greater fear avoidance 
compared to healthy controls. In previous investigations, individuals 
with CAI have reported decreased function, increased fear of reinjury 
and decreased health related quality of life on patient-oriented 
assessments [6,13,20]. 

To our knowledge this is the first study to identify fear contributors 
to clinical and laboratory measures of function in individuals with 
CAI in comparison with coper and healthy participants. Our findings 
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