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Study Design: Randomized clinical trial.

Objective: To determine the effect of strain counterstrain (SCS) on dynamic balance and subjective sense
of instability in individuals with chronic ankle instability (CAl).

Although many studies have been published on CAIl, the cause for this common clinical dysfunction
remains inconclusive. No studies have assessed the effectiveness of SCS on CAl.

Methods: At baseline all participants completed a demographic questionnaire, the star excursion balance
test (SEBT), and the foot and ankle ability measure (FAAM). Following the baseline evaluation, participants
were randomized into the SCS experimental group (EG) (n=13) or the sham SCS group (SG) (n=14). All
participants received the assigned treatment once a week for 4 weeks and participated in a prescribed
exercise program. At week 4, all participants repeated the outcome measures and completed a global
rating of change (GROC) form. The primary aim was examined with a two-way analysis of variance
(ANOVA).

Results: A significant group-by-time interaction was found for seven directions in the SEBT (P<0.031). For
subjective measures, no significant group-by-time interaction was found for the FAAM (P>0.548), but the
GROC revealed a significant difference (P=0.014) in the mean score for the EG (3.9241.66) when
compared to the SG (2.43+1.66).

Discussion: Although SCS may not have an effect on subjective ankle function in individuals with CAI,
preliminary evidence suggests that SCS may lead to an improvement in dynamic ankle stability and the
subjective sense of ankle instability.

Level of Evidence: Therapy, Level 1b.
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Introduction moments,'®1934+35 or damage to capsular and liga-

Lateral ankle sprains (LAS) represent approximately
85% of all reported ankle sprains' > with a recurrence
rate as high as 80% leading to chronic ankle in-
stability (CAI) in as many as 40% of cases.>*> It
appears that impairments present in mechanical and
functional instability co-exist and are interrelated in
CALS

There are many theories on the causes of CAI:
evertor and invertor strength deficits;>"'* proprio-
ceptive deficits;*!>! postural control deficits;'>*>2°
delayed peroneal muscle reaction time;”!>2"73! nerve
deficit;'>*7-*? and sensorimotor deficits.*® Other stu-
dies suggest central impairments in neuromuscular
function causing an inability to prevent inversion
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mentous mechanoreceptors with dysfunction in the
afferent—efferent mechanism.*!'!!%1%

More recently, Klykken et al*® demonstrated a
change in the motor neuron pool excitability of the
tibialis anterior and the soleus muscles suggesting a
less stable foot position following an acute ankle
sprain.*® Muscle inhibition has been identified in the
soleus and fibularis longus muscles in cases of
functional instability.>” The presence of arthrogenic
muscle inhibition has also been described as a possible
contributor to the neuro-musculo-skeletal dysfunc-
tions present after joint injury.*® Pietrosimone et al.*
concluded that alterations in neuromuscular func-
tion following a joint injury contribute to altered
biomechanics possibly affecting long-term functional
outcomes. Needle er al*® suggest that subjective
instability may be related to deficits in muscle spindle
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function during mechanical loading of the ankle.
These studies provide support for the presence of
neuromuscular dysfunction in CAI

Strain counterstrain (SCS) is an indirect osteopathic
treatment. It describes a theoretical model of neuro-
musculo-skeletal dysfunction where a mechanical strain
injury leads to changes in muscle spindle biasing around
the involved segment known as the Proprioceptive
Theory.*" 7 According to this theory, as the foot turns
into inversion, during a LAS, the invertor muscle
spindles adapt to a newly shortened muscle length. The
quick stretch and resulting contraction of the evertor
muscles cause the invertor muscles to be quickly
stretched from this shortened position leaving the
invertor muscles in a state of increased neuromuscular
hyperactivity with a facilitated spindle system. These
events, of course, happen in milliseconds and micro-
meters. According to the Proprioceptive Theory, this
scenario leaves the ankle in a state of neuro-musculo-
skeletal dysfunction, leading to chronic instability and
recurring ankle sprains.

In SCS, the practitioner seeks to identify the
dysfunctional muscle groups through localization of
significant tender points defined as small zones of
tense, tender, and edematous muscle and fascial tissue
about 1 cm in diameter and at least four times more
tender than normal tissue.****>*” While Melzack and
Stillwell*® stated that there may be no difference
between a trigger point and a SCS point, a reduction in
the degree of tenderness of a SCS tender point is
associated with a modification of body position.*>*¢
However, no universal measurement tool is used in the
assessment of SCS tender points. Wong and Schauer*’
used a four-point scale for palpatory tenderness and
noted poor to fair test-retest reliability (kappa=
0.228-0.327). Concurrent validity with the visual
analog scale (VAS) varied from near absent to good
(Spearman’s tho=0.233-0.709).*’ The reliability and
validity of an appropriate pain rating scale for SCS
tender points has yet to be determined.

In the SCS treatment approach, tissues containing
tender points are put on slack in order to reduce
excessive proprioceptive activity.*** This allows the
muscles to return to proper length and the joint to
return to proper alignment thus resolving the neuro-
musculo-skeletal dysfunction.**#%*” Despite a few
initial research efforts by Lewis and Flynn,”® Wong
and Schauer,”! and Collins,>? further studies on the
effects of SCS are necessary. This study sought to
examine the effects of SCS on dynamic stability and
function in individuals with CAI.

Methods
Design overview

This study followed a prospective pre-test—post-test
control group design with repeated measures, was
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Figure 1 Flow chart of participants through the study. SCS:
strain counterstrain.

approved by the Institutional Review Board commit-
tees of Long Island University and Nova Southeastern
University, and is registered with ClinicalTrials.gov
(NCT02025569).

Participants

Thirty-six volunteers with a history of LAS and a
subjective sense of CAI (defined as three or more
episodes of the ankle giving way in the previous year)
were recruited through posting and emailing of
recruitment fliers. Participants were eligible for the
study if they had a history of at least one LAS at least
3 months earlier and had three or more episodes of
giving way in the previous year. They were excluded
if they reported a history of fracture, surgery, or
other musculoskeletal injury on the side of the
involved ankle. Other exclusion criteria included
vestibular or balance disorders, history of central
nervous system pathology, mechanical instability of
the ankle, inability to speak English, inability to
comply with the home exercise program (HEP), or
inability to attend weekly treatment sessions for
4 weeks. Twenty-seven individuals between the ages
of 18 and 55 years (mean+SD, 33.6+8.8) were
deemed eligible to participate and were given an
explanation of the study. All participants signed a
consent form and an agreement to participate in a
HEP thrice a week. See Fig. 1 for flow chart of
participants.

Examination

Prior to randomization all participants were screened
for inclusion and exclusion criteria and completed a
demographics questionnaire including age, gender,
height, weight, mechanism and date of ankle sprain,
involved side, frequency of giving way, and activity
level. All study participants underwent a physical
examination including range of motion (ROM) and
strength testing of the lower quadrant; leg length
measurements for data normalization (ASIS to
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Exercise 1: Single Limb Stance on Flat/Stable

Exercise 2: Ankle Eversion Strengthening

Surface (floor) for 45 seconds x 3

with Theraband - 3 sets of 10 repetitions

Theraband - 3 sets of 10 repetitions

Exercise 3: Ankle Inversion Strengthening with

Exercise 5: Heel Walking - 25 steps x 3 sets

Exercise 6: Partial Forward Lunge - 10
reps x 3 sets on each side

each direction

Exercise 7: Carioca Drills - 20 steps, 5 sets in

e All exercises were performed
and logged 3x/week.

e All participants were contacted
by phone weekly to ensure
compliance with HEP and
answer any questions related
to the exercises.

Figure 2 Home exercise program (HEP).

medial malleoli); ankle stability tests including the
anterior drawer test, talar tilt test, and medial subtalar
glide test to assess for mechanical instability; and an
evaluation of SCS tender points. ROM, strength
measures, and ankle stability tests were collected as part
of a routine physical examination to ensure that
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participants did not present with other musculoskeletal
problems. All participants presented with ROM and
strength of the lower quadrant within normal limits and
tested negative for ankle instability. The primary
investigator, who was also the treating clinician for all
participants, conducted all physical examinations. Two
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additional physical therapists conducted all the testing
sessions.

Randomization

The first female or male participant was randomly
assigned to the sham group (SG) (n=14) or the
experimental group (EG) (n=13) by an individual not
directly involved in the study. The initial assignments
were done by picking a random assignment out of an
envelope containing both possibilities. Other female
or male participants were assigned to alternating
groups, in order of recruitment.

Interventions

The intervention sessions for the EG included a re-
evaluation of the SCS tender points of the lower
quadrant (anterior and posterior pelvis and lower
extremities). The specific tender points treated across
participants varied in that each participant was treated
for the tender points identified by the treating physical
therapist upon examination. In each intervention
session the three most tender points were treated
according to the SCS treatment sequence rules (most
tender point first followed by most proximal points
and then the area with the greatest concentration of
tender points).*® Each tender point was treated by
passive positioning of the body segment in a position
of comfort, as defined by Jones,* a passive holding of
the position for 90 seconds, followed by a slow passive
return of the body segment to a position of rest. This
protocol was followed for both the EG and the SG. In
the SG, the treatment position was held for 60 seconds
(less than the required 90 seconds hold) and the
treatment position used did not correspond to the
described SCS treatment position for that particular
point, making it a sham SCS treatment intervention.
To ensure that the position used in the sham treatment
was incorrect, the treating clinician modified at least
one component of the SCS treatment position, e.g. if
the SCS treatment position called for hip flexion,
internal rotation, and adduction, the clinician used hip
flexion, external rotation, and adduction.

All participants were given a HEP for CAI
combining basic strengthening and proprioceptive
training to be performed thrice a week for the 4-week
duration of the study.?'*>* Participants were: (1)
given demonstrations, explanations, and photographs
of each exercise (Fig.2); (2) asked to sign an
agreement to participate in the HEP as prescribed;
(3) given a check-off sheet for completion each time
they completed the HEP; and (4) contacted weekly to
ensure compliance. In addition, both groups received
their respective interventions once-a-week for 4 weeks.

The sample size and power calculations were based
on detecting a difference between the two means in
the SEBT of 3 cm; a within-group standard deviation
of 3 cm; a two-tailed test; and an alpha level equal to
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Figure 3 Star excursion balance test (SEBT) - eight
directions referenced from the stance leg.

0.05. These assumptions generated a sample size of 17
participants per group. No previous studies have
assessed the role of SCS on CAI, making it difficult to
estimate standard deviations accurately. The esti-
mated standard deviation of 3 cm was based on
previous work by Olmsted et al.?

Outcomes measures

All participants completed a star excursion balance
test (SEBT) and the functional ankle ability measure
(FAAM) at baseline and at week 4. At week 4
participants also completed a global rating of change
(GROC) form. The treating clinician for the sham
and experimental groups was blinded to the results of
the FAAM and the SEBT. Participants were blinded
to their group assignment. The two clinicians who
conducted the testing sessions were blinded to the
group assignment of each participant.

The SEBT is a clinical test used in the assessment of
dynamic balance and functional deficits associated with
lower extremity injuries.”>> The individual stands
barefoot in the center of a grid and reaches with the
contralateral lower extremity as far as possible, in eight
directions, while maintaining balance: anterior (ANT),
anteromedial (AM), medial (MD), posteromedial
(PM), posterior (PO), posterolateral (PL), lateral
(LAT), and anterolateral (AL). The distance reached
in each direction is used as a measure of dynamic
balance or dynamic stability (Figs 3 and 4). The SEBT
is an effective tool for assessing deficits in individuals
with CAI*>>® and has been found to be a valid
measure of dynamic postural control with moderate to
good intrarater reliability [ICC (2, 1)-0.67, 0.97] and
poor to good interrater reliability [ICC (2, 1)-0.35,
0.93].>7 Gribble and Hertel®® concluded that height and
leg length are positively related to excursion distances
on the SEBT and recommended that data should be
normalized to leg length for accurate analysis. A factor
analysis determined that great redundancy exists
among the eight reach directions and recommended
testing of only the A, PM, and PL directions.’® Schaefer
and Sandrey*® have since reported a minimal detectable
change (MDC) of 4.9 cm for A, 5.2 cm for PM, and
5.4 cm for P directions.

This study utilized the SEBT to assess dynamic
postural control as follows: all participants performed
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Figure 4 Star excursion balance test (SEBT) in the poster-
omedial direction.

a 5-minute warm-up on a stationary bicycle; five trials
in each direction; a 5-minute rest followed by three
trials in each of the eight directions with the mean of
the three trials used for data analysis. All data were
normalized for leg length by dividing the excursion
distance by the leg length and multiplying by 100.
The FAAM is a self-reported instrument with a 21-
item activity of daily living (ADL) subscale and an
eight-item sports subscale measuring changes in
physical function with possible raw score totals of
84 and 32, respectively.®® In order to account for
items left unanswered, FAAM scores were trans-
formed to percentage scores by dividing the score
total by the highest potential score and multiplying
by 100. It is a reliable, responsive, and valid measure
of change for individuals with lower extremity
musculoskeletal dysfunction undergoing physical
therapy intervention with a test-retest reliability of
0.89 (ICC 2, 1) and 0.87 (ICC 2, 1) for the ADL and
the sports subscales, respectively.®® Minimal clinically
important difference (MCID) values for the ADL
and sports subscales are scores of 8 and 9, respec-
tively.®® In addition, individuals are asked for a
subjective global rating of function (0-100%) for
ADL and sports and a subjective overall categorical
rating of function from 1 to 4 (severely abnormal,
abnormal, nearly normal, and normal, respectively).
This measurement tool was used to assess the
subjective changes in ankle function before and after
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treatment with SCS, however, the metrics of this tool
are unknown.

A GROC scale described by Jaeschke er al.®!
provides individuals with a 15-point scale for
subjective clinical changes and is a useful method
for assessing subjective outcome in clinical stu-
dies.®*%® The scale ranges from —7 (a great deal
worse) to 0 (about the same) to +7 (a great deal
better), allowing individuals to classify the subjective
changes experienced in a clinical parameter. The
GROC has been shown to have acceptable levels of
validity and reliability.®' Since functional instability
is defined as a subjective sense of ‘giving way’, this
study used a GROC scale to assess the participant’s
perception of ankle instability at the conclusion of the
4-week intervention period through the question:
‘Please rate the overall sense of instability of your
foot and ankle from the time you began treatment
until now (check ONLY ONE)’.

Statistical analysis

Data analysis was performed using the SPSS Version
13.0 statistical software package (SPSS Inc., Chicago,
IL, USA). A two-way analysis of variance (ANOVA),
with the treatment group (SCS vs sham) as the
between-subjects independent variable and time (base-
line and 4 weeks) as the within-subjects independent
variable, was used. Descriptive statistics included
frequency counts for categorical variables and measures
of central tendency and dispersion for continuous
variables. Baseline demographic data and pre-test data
for all outcome measures were compared across
treatment groups by using independent t-tests for
continuous data and chi-square tests of independence
for categorical data to assess the adequacy of rando-
mization. An intention-to-treat analysis was to be
utilized to account for missing data but all participants
completed the study. All data were analyzed according
to the groups to which the participants were allocated.
An a priori alpha level of 0.05 was used.

For analysis of the FAAM data, item score totals
were transformed to percentage score by dividing the
actual item score total (excluding items left unan-
swered) by the highest potential score. The global
rating of function for the ADL and sports subscales
was rated from 0 to 100% (0% indicates an inability
to perform all items; 100% indicates full function).
The overall categorical rating of function asked
participants to rate their current overall level of
function as severely abnormal (1), abnormal (2),
nearly normal (3), and normal (4).

Results

Thirty-six individuals with CAI volunteered for
participation in the study, Fig. 1. Twenty-nine were
eligible and 27 went on to participate and complete
the study after signing an informed consent (10
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Table 1 Baseline participant demographics
Overall (n=27) SG (n=14) EG (n=13) P value
Age, mean (SD) 33.6 (8.8) 30.9 (7.3) 36.5 (9.6) 0.113"
Gender (female) 63% 64% 61.5% 0.564*
Involved side Left=12 Left=6 Left=6 0.333%
Right=15 Right=8 Right=7
Height (cm), mean (SD) 167.97 (9.54) 166.19 (8.37) 169.88 (10.65) 0.315"
Weight (kg), mean (SD) 70.79 (17.9) 65.23 (11.8) 76.78 (21.65) 0.052"
Sprain date”, mean (SD) 4.29 (1.96) 4.21 (2.04) 4.38 (1.93) 0.880"

SG: sham group; EG: experimental group; SD: standard deviation.

*Sprain dates were classified as follows: 1 year prior=1; 2 years prior=2; 3 years prior=3; 4 years prior=4; 5 years prior=5; more

than 5 years prior=6.
fIndependent samples ttest.
Chi-square test.

Significance set a priori at P<0.05.

men, 17 women; mean + SD: age=33.59 1+ 8.8 years;
height=167.97+9.54 cm;  weight=70.794+17.9 kg),
Table 1. All participants randomly assigned to each
group were treated accordingly. No significant
difference in basecline data were found between the
EG and SG (P=0.237-0.713).

Star excursion balance test

Means and 95% confidence intervals for normalized
reach distances are presented in Table 2. In addition
to a significant main effect for time in all directions
(P<0.018) a significant group-by-time interaction
was found in all directions (P<0.031), with the
exception of the AL direction (P=0.063) where a
significant main effect for time (P=0.013; mean
difference=2.868) was found with no main effect
for group (P=0.43). A comparison of change scores
between the participants in the EG and SG demon-
strated a between-group difference of 5.12 cm (1.22,
9.03) for A, 7.79 cm (2.03, 13.55) for PM, and
8.74 cm (3.19, 14.29) for P direction (Table 2).

Foot and ankle ability measure

A two-way ANOVA, with treatment group (SCS vs
sham) as the between-subjects independent variable,
and time (baseline vs 4 weeks) as the within-subjects
independent variable, was performed for the FAAM
ADL and sports subscale, and the ADL and sports
global rating of function subscales. Means and 95%
confidence intervals for FAAM data are presented in
Table 3. While no significant group-by-time interac-
tion was found for the ADL (P=0.854) or the sports
subscale scores (P=0.548), a significant main effect
for time was found for both: ADL score (P=0.001;
mean difference=4.57) and sports score (P=0.001;
mean difference=11.52). No significant main effect
for group was found for the ADL and sports subscale
scores (P>0.46). A comparison of change scores
between the participants in the EG and SG demon-
strated a between-group difference of 0.44 and 3.7 in
the ADL and sports scales, respectively, falling below
the MCID (Table 3).

Table 2 Pre, post and change scores for the normalized reach distances for star excursion balance test (SEBT)

Dx Gp Pre* Post* Within-group change score** Between-group change score** G-by-T P values

ANT EG  70.32(9.19) 75.67 (9.34) 5.35 (2.20, 8.49) 5.12 (1.22, 9.03) 0.012
SG  76.92 (8.71) 77.15 (9.88) 0.22 (—2.45, 2.89)

AM EG 78.32(11.83) 84.03(9.30) 5.72 (0.83, 10.61) 5.25 (0.50, 9.99) 0.031
SG  83.65(8.35) 84.12 (8.59) 0.46 (—1.44, 1.88)

MD EG 85.62(10.90) 91.63(8.21) 6.01 (1.33, 10.68) 6.07 (1.25, 10.90) 0.016
SG 9223 (12.26) 92.16 (11.70) 0.07 (—2.21, 2.35)

PM EG 90.84 (13.26) 100.54 (11.24) 9.69 (3.83, 15.54) 7.79 (2.03, 13.55) 0.010
SG 100.45 (13.06) 102.36 (14.05) 1.90 (-0.31, 4.11)

PO EG 87.80(13.22) 99.53(10.24) 11.73 (6.53, 16.92) 8.74 (3.19, 14.29) 0.003
SG  98.41(15.6) 101.39 (16.02) 2.98 (0.05, 5.9)

PL EG 79.03(11.84) 88.44(10.94) 9.41 (5.05, 13.76) 9.12 (3.72, 14.52) 0.002
SG  89.88(13.53) 90.16 (16.79) 0.28 (—2.64, 3.20)

LAT EG 61.65(15.16) 74.09 (11.61) 12.43 (11.77, 13.08) 11.34 (4.06, 18.62) 0.004
SG  73.22(15.91) 74.32 (16.85) 1.09 (—1.29, 3.47)

AL  EG 62.9 (11.62) 67.96 (11.09) 4.96 (1.87, 8.04) 4.18 (—0.24, 8.62) 0.063
SG  68.09 (8.37) 68.87 (9.23) 0.77 (—2.68, 4.22)

SG: sham group; EG: experimental group; G-by-T: Group by time interactions; Dx: direction; Gp: group; ANT: anterior; AM:
anteromedial; MD: medial; PM: posteromedial; PO: posterior; PL: posterolateral; LAT: lateral; AL: anterolateral.

*Data are means (standard deviations).
**Data are means and 95% confidence intervals.
Significance set a priori at P<0.05.
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The analysis of the global rating of function for the
ADL and sports subscales revealed no significant
group-by-time interaction (P=0.877 and P=0.733,
respectively) but revealed a significant main effect for
time for both: ADL global rating (P<0.001; mean
difference=0.37) and sports global rating (P=0.002;
mean difference=0.69). While a significant main
effect for group was found for the ADL global rating
of function (P=0.029; mean difference=0.99), no
significant main effect for group was found for the
sports global rating of function scales (P=0.125).

Means and 95% confidence intervals for the
FAAM overall categorical rating of function are
presented in Table 4. In the SG, 14.3% of the
participants reported an improvement (abnormal to
nearly normal) in FAAM scores, while 61.6% of the
EG group reported improvement (23.1% from
abnormal to nearly normal and 38.5% from nearly
normal to normal). A significant change in the mean
categorical rating occurred in the EG (P=0.005)
while no significant change occurred in the SG
(P=0.157).

Global rating of change

At the completion of the study, all participants
completed a GROC scale rating their overall
subjective perception of improvement in ankle
instability since the beginning of the study. A
previous study reported that scores of +4 and +5
represent moderate changes and +6 and +7
represent large changes.®* Based on the GROC
scores, in the current study, 28.6% of participants in
the SG and 53.8% of participants in the EG had
moderate to large changes (GROC score>4). The
mean GROC score was 2.43 (£ 1.28) for participants
in the SG and 3.92 (£ 1.66) for participants in the EG
revealing a significant difference between groups (chi-
square, P=0.014).

Discussion
The proprioceptive theory of SCS suggests that a
sprain injury may lead to an imbalance in the

Collins et al.

Table 4 Foot and ankle ability measure (FAAM) overall
categorical rating of function

Pre-test Post-test P value*
SG 2.86 (0.663) 3.00 (0.555) 0.157
EG 2.77 (0.599) 3.38 (0.650) 0.005

FAAM: foot and ankle ability measure; SG: sham group; EG:
experimental group.

All data are means (standard deviations).
Score ratings: severely abnormal (1),
normal (3), and normal (4).

*Wilcoxon signed ranks test.
Significance set a priori at P<0.05.

abnormal (2), nearly

monosynaptic stretch reflex, where the spindle mechan-
ism of the ankle invertors is left in a state of hyper-
activity, with an altered gain or hypersensitivity.*!**
This leaves the ankle joint in neuro-musculo-skeletal
dysfunction, functionally unstable, and prone to
repeated strains. Howell er al® have supported
Korr’s theories that SCS leads to a reduction in the
hyperactive stretch mechanism occurring after a strain
injury.*'*? A shift in ankle position into slight inversion
was documented in a study that used 3D joint
kinematics to evaluate the function of the ankle during
gait in individuals with functional instability®®. The
decreased ankle evertor muscles’ reflex responses may
be further explained by reciprocal inhibition secondary
to the proposed hyperactivity in the ankle invertors.
This inhibition of the evertors could render them
inefficient in their ability to protect the ankle from an
inversion moment resulting in a pre-disposition for
recurrent LAS. This theory is supported by Wikstrom
et al’s®’ conclusion that individuals with CAI have
alterations in the feedforward and feedback mechan-
isms involved in gait termination. A normalization of
the invertor muscles stretch reflex is theorized to occur
following SCS which may allow for normalization of
joint and neuromuscular function.

The theory that SCS may lead to an improvement
in dynamic ankle stability is supported by the results
of the SEBT in this study. While the subjective
portion of the FAAM asked participants to rate their

Table 3 Pre, post, and change scores for the foot and ankle ability measure (FAAM) activity of daily living (ADL) scores,
sports scores, ADL global rating scale, and sports global rating scale

Measure Pre* Post* Within-group change score** Between-group change score** P value

ADL score EG 90.7 (10.59) 95.5 (5.82) 4.8 (0.72, 8.87) 0.44 (—5.33, 4.45) 0.854
SG 88.6 (10.07) 92.9 (7.29) 4.3 (1.07, 7.52)

Sports score EG 73.6 (20.73) 83.3 (17.96) 9.68 (4.25, 15.1) -3.7 (—8.76, 16.12) 0.548
SG 67.2(20.39) 80.6 (14.48) 13.36 (1.83, 24.88)

ADL global rating  EG 91.3(8.79) 95.2 (7.63) 3.85 (1.07, 6.62) 0.27 (—3.88, 3.34) 0.877
SG 81.5(13.64) 85.1(13.62) 3.57 (0.96, 6.17)

Sports global rating EG 81.3 (15.27) 88.9 (14.61) 7.62 (—1.05, 16.29) 1.4 (-9.76, 6.96) 0.733
SG 73.7 (13.89) 79.9 (14.42) 6.21 (3.39, 9.02)

SG: sham group; EG: experimental group; FAAM: foot and ankle ability measure; ADL: activities of daily living.

*Data are means (standard deviations).

**Data are means and 95% confidence intervals.

Significance set a priori at P<0.05.
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functional skills at the activity limitations and
participation restriction levels and found no signifi-
cant changes, the GROC asked about their percep-
tion of instability at the impairment level where
significant group differences were identified. The
MCID found in both groups for the FAAM sports
subscale, but not the FAAM ADL scale, may
indicate that there is a ceiling effect for ADL function
in the CAI population. These preliminary findings
highlight the importance of future studies for testing
this hypothesis.

Global rating of change scales have been used in
clinical studies to determine the perceived amount of
change, to dichotomize patients as having improved
or staying stable, and to determine the MCID in
quality of life measures.®*® There was a significant
difference in the subjective perception of change in
ankle instability when comparing SG and EG
(P=0.014). These results indicate that the perceived
improvement in stability was greater in the EG
(53.8% reported moderate to large changes) than in
the SG (28.6% reported moderate to large changes).
The proposed correction in the neuro-musculo-
skeletal dysfunction following SCS may lead to an
improved sense of ankle stability.

Although these preliminary results are important,
the final sample size was smaller than deemed
necessary by a power analysis for the SEBT, increasing
the risk of a Type I error. This also resulted in unequal
group sizes with 13 participants in the EG and 14
participants in the SG. A sample of convenience may
have led to a less than representative sample of the
population with CAI, as those who volunteered may
have had greater motivation to improve.

While this is an important first study on the effects
of SCS on function it is important to consider the fact
that one physical therapist performed all the SCS
interventions and that the study did not include a
long-term follow-up. In addition, the absence of a
true control group makes it impossible to assess the
role of a placebo effect. Future studies should
consider the addition of a third group so that placebo
effects may be considered in the interpretation of the
results.®” A follow-up study on the effect of SCS in
individuals with a shorter duration post-ankle sprain
is also strongly recommended.

Conclusion

In conclusion, the preliminary results of this study
support the hypotheses that SCS treatment may lead
to an improvement in dynamic balance (SEBT) and
the subjective sense of stability (GROC) in indivi-
duals with CAI. This study failed to support the
hypotheses that SCS can lead to an improvement in
subjective ankle function in individuals with CAI
Further clinical studies, including larger sample sizes

Journal of Manual and Manipulative Therapy 2014 voL. 22

and a long-term follow-up, are indicated to assess if
SCS may have a clinical effect on subjective ankle
function and the rate of sprain recurrence.
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