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Introduction

Low back pain (LBP) is a musculoskeletal disorder that affects more than 80% of people
in the United States at least once in their lifetime. LBP is one of the most common
complaints prompting individuals to seek medical care. The purpose of this study was to
determine the effects of spinal stabilization exercises (SSEs) on movement performance,
pain intensity, and disability level in adults with chronic low back pain (CLBP).

Methods

Forty participants, 20 in each group, with CLBP were recruited and randomly allocated
into one of two interventions: SSEs and general exercises (GEs). All participants received
their assigned intervention under supervision one to two times per week for the first four
weeks and then were asked to continue their program at home for another four weeks.
Outcome measures were collected at baseline, two weeks, four weeks, and eight weeks,
including the Functional Movement Screen™ (FMST™), Numeric Pain Rating Scale
(NPRS), and Modified Oswestry Low Back Pain Disability Questionnaire (OSW) scores.

Results

There was a significant interaction for the FMSTM scores (p = 0.016), but not for the
NPRS and OSW scores. Post hoc analysis showed significant between-group differences
between baseline and four weeks (p = 0.005) and between baseline and eight weeks (p =
0.026) favor SSEs over GEs. Further, the results demonstrated that all participants,
regardless of group, had significant improvements in movement performance, pain

intensity, and disability level over time.

Conclusion

The results of the study favor SSEs over GEs in improving movement performance for
individuals with CLBP, specifically after four weeks of the supervised SSE program.

INTRODUCTION

Low back pain (LBP) is a musculoskeletal disorder that af-
fects more than 80% of people in the United States at least
once in their lifetime.l»2 LBP is considered to be one of the
most common complaints prompting individuals to seek
medical care. It is a very costly condition as the total direct

and indirect medical spending for LBP is estimated between
$100 and $200 billion a year.2 In addition, LBP is a leading
cause of disability, contributing to work absenteeism and
loss of productivity worldwide.34 Clinically, aberrant
movement patterns such as a painful arc, lateral shifting,
or Gower’s sign are associated with lumbar instability or
movement coordination impairment.s’6 Furthermore, pa-
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tients with CLBP often develop compensatory movement
patterns to complete functional tasks, such as stepping over
an obstacle and squatting.” Therefore, observation and
analysis of movement quality may be key elements in LBP
management, particularly for patients with subacute and
chronic LBP.8

The quality of movement has been measured in different
ways, including the use of self-reported measures, impair-
ment measures, and movement performance measures.
Self-reported questionnaires are commonly administered
because they are based on the patients’ own evaluation
of their pain and function.® However, these self-reported
questionnaires do not always distinguish whether or why
a specific task is performed properly.l0 The self-reported
questionnaires lack the description of movements and how
the patient will perform the specific task and only address
whether the patient is able to do it or not. Therefore, to ad-
dress the inadequacy of self-reported questionnaires, func-
tional performance measures that are capable of assessing
the patient’s ability to perform specific functional tasks, as
well as the ease and efficiency of performing these tasks,
may be more appropriate to determine the quality of move-
ment.

The Functional Movement Screen™ (FMS™) is a quan-
titative assessment tool that was developed to assess move-
ment performance by identifying limitations and restric-
tions of movement patterns and to determine whether
abnormal movements are present.!!:12 Individuals or ath-
letes with lower FMS™ scores also have been found to
be associated with a higher risk of musculoskeletal in-
jury.13-16 Because of its ability to evaluate and treat pa-
tients with injuries, the FMS™ has been advocated as a
tool to be incorporated in rehabilitation.!! The FMS™ has
been used as an outcome measure to examine the effects
of an exercise program on healthy people and was found
to be capable of capturing the improvement of functional
movement patterns after an exercise program.l?18 More-
over, a recent study found that patients with CLBP demon-
strated lower FMS™ scores as compared to healthy con-
trols.” Therefore, the FMS™ appears to be a useful
functional assessment measure to identify movement
deficits in patients with CLBP.”

A variety of treatments have been used by physical ther-
apists for treating CLBP, including manual therapy, exercise
programs (e.g., trunk coordination, strengthening, and en-
durance exercises), lower quarter nerve mobilization, trac-
tion, and patient education.!%20 Given the high prevalence
of CLBP and high recurrence of LBP and the associated
costs, clinicians have been advised to place a priority on
interventions which can prevent recurrences and transi-
tions of acute and subacute to CLBP.20 Among conservative
treatments, therapeutic exercises are the most widely used
for the management of LBP.2! A plethora of evidence has
shown that therapeutic exercises are moderately effective
for CLBP.22 A meta-analysis of exercise therapy for the
treatment of LBP reported that therapeutic exercise was ef-
fective in decreasing pain in patients with CLBP.23 However,
debates continue regarding what specific type of exercise
may be most effective. More recently, spinal stabilization

exercises (SSEs) have been advocated as the optimal choice
in the rehabilitation of LBP because SSEs have a positive
effect on supporting and stabilizing the lumbar spine, re-
ducing pain, and enhancing proprioception as a result of
LBP.24.25 In addition, SSEs were found to be more effective
than GEs in decreasing pain and improving physical func-
tion in patients with LBP and were more effective than a
placebo intervention in lumbar segmental instability in pa-
tients with LBP.26,27

However, the FMS™ has not yet been used to examine
the effectiveness of physical therapy interventions in the
LBP population. Although SSEs have been shown to be ef-
fective in treating patients with LBP, it is not known if SSEs
would improve movement performance. To date, no study
has been conducted for assessing the effects of SSEs on the
quality of movement performance. Therefore, a randomized
clinical trial was warranted to examine whether or not SSEs
would have a favorable outcome on movement performance
assessed by the FMST™™. The purpose of this study was to
determine the effects of SSEs on movement performance,
pain intensity, and disability level in adults with CLBP.

METHODS
STUDY DESIGN AND PARTICIPANTS

This study was a double-blinded randomized clinical trial,
comparing two exercise programs: SSE vs. GE. Approval
from the investigators’ institutional review board was ob-
tained prior to participant enrollment and data collection.
To determine adequate sample size for this study, an a pri-
ori power analysis was performed using G*Power 3.1.9.28
Using a small-to-medium effect size of 0.20 and an alpha
level of 0.05, a sample size of 40 participants was needed to
ensure an adequate power level of 0.80 for a mixed-model
2 x 4 analysis of variance (ANOVA) test. Participants of any
ethnicity, sex, or race who did not receive physical ther-
apy at the time and within the prior three months, were re-
cruited for this study from the local communities through
flyers, word-of-mouth marketing, emails, and direct mail
advertisements. Participants were adults of 18 to 65 years
of age with LBP for a duration of more than 12 weeks.2?
In addition, the eligible participants must have the ability
to understand and speak English and had a minimum pain
score of 2/10 in the past week using the NPRS. Participants
who met inclusion criteria and agreed to participate in the
study were asked to sign a written informed consent form.
Participants were excluded if they had (1) serious spinal
conditions, such as fracture, infection, or tumor, (2) signs of
nerve root compression, (3) a history of the lower extrem-
ity or lumbar spine surgery, (4) a history of hip, knee, or
ankle pain in the previous two years, (5) current pregnancy
by self-report, (6) systemic joint disease (e.g., rheumato-
logic or neurological disorders), (7) vestibular or other bal-
ance disorders, (8) ongoing treatment for the inner ear, si-
nus, or upper respiratory infection, (9) a history of falls
or fear of falling, or (10) a need for any form of walking
aids (e.g., cane or walker). A neurological examination was
performed to further screen for each participant’s eligibil-
ity. Once the participants were deemed to be eligible for
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this study, their demographic characteristics (i.e., age, sex,
height, weight, leg dominance) and pain history (e.g., pain
duration, pain intensity) were collected. In addition, partic-
ipants completed two questionnaires, the Fear-Avoidance
Beliefs Questionnaire (FABQ) and Patient-Reported Out-
comes Measurement Information System®-29 (PROM-29),
which were used to describe the participants of this study.

INVESTIGATORS

Two investigators were responsible for data collection for
this study. The principal investigator, investigator #1, was
the treating therapist who was responsible for group allo-
cation and intervention administration and was blinded to
the results of the FMS™, NPRS, and OSW. Investigator #2
was responsible for collecting outcome measures and was
blinded to each participant’s group assignment.

FUNCTIONAL MOVEMENT SCREEN ™

The FMS™ Test Kit (Functional Movement Systems Inc.,
Chatham, VA) was used to assess the movement perfor-
mance of seven different movement patterns for this study.
The FMST™ Test Kit consists of a two-inch by six-inch
board, one four-foot-long dowel, two shorter dowels, and
an elastic cord.30 The FMS™ includes seven test compo-
nents: the deep squat, hurdle step, in-line lunge, shoulder
mobility, active straight-leg-raise, trunk stability push-up,
and rotary stability. Additionally, there are three clearance
screens, including the impingement-clearing test, press-
up clearing test, and posterior-rocking clearing test. These
three clearance screen tests are used to determine the pres-
ence of pain associated with internal rotation and flexion of
the shoulder, spinal flexion, and spinal extension. However,
because this study focused on the LBP population, the im-
pingement-clearing test was excluded (Appendix A).

In the original FMS™ scoring system, each of the seven
test components is scored on a scale of 0 to 3: 3 when the
test component is performed correctly without compensa-
tions, 2 when completion of the test component required
compensatory movement, 1 when the participant is unable
to perform the test component as required, and 0 when
there is an occurrence of pain during the test component.
However, as all of the participants had LBP in this study,
the FMS™ scores were modified so that a zero score was
given only when the participant reported an increase in the
LBP, not simply for the presence of LBP. The validity and re-
liability of this modified FMS™ scoring system have been
established previously with excellent inter-rater reliability
in those with LBP (ICC = 0.99).3! Lastly, a composite score
ranging from 0 to 21 is calculated to indicate the overall
quality of movement performance, with a higher score indi-
cating higher quality of movement performance. A score of
14 or lower on the original FMS™ scoring system indicates
that the participant could have a higher risk for future in-
jury. 11,13

OUTCOME MEASURES

Each participant was asked to complete the two clinical
outcome measures, the NPRS and the OSW, prior to the
FMS™ test. During the FMST™, each participant performed
all seven test components in the same order as described
by Cook et al. (2010). No warm-up was required before the
start of the measurement. Each participant performed three
trials for each of the seven FMS™ test components, and
the best score from the three trials was recorded. How-
ever, the participants performed the two clearance screens
only once. Therefore, when a participant had no pain with
a clearance screen, the screen was considered negative. If
there was an increase in LBP, not simply the presence of
LBP with a clearance screen, the screen was considered pos-
itive, and the associated test was scored zero. Two FMS™
test components are associated with a clearance screen:
the push-up test with the press-up clearance screen and
the rotator stability test with the posterior rocking clear-
ance screen. Five of the seven FMST™ test components were
performed bilaterally: hurdle step, in-line lunge, shoulder
mobility, active straight leg raise, and rotary stability test.
Each participant performed these five tests first on the right
side and then on the left side. For movements that were
scored on both limbs simultaneously, the lower score was
used to compute the composite score. The total score of the
seven test components was added together to obtain a com-
posite score of the FMSTM,

For each participant, the FMSTM, NPRS, and OSW mea-
surements scores were collected at baseline and then two
weeks, four weeks, and eight weeks after the initiation of
treatment. Additionally, NPRS measurements were col-
lected at the beginning of each session, before and after
each test, and any aggravation of LBP was recorded
throughout the entire testing procedure.

INTERVENTIONS

Once the participants completed the FMS™, they were as-
signed randomly into either the SSE group or the GE group.
Participants in the SSE group were instructed in the SSEs,
which were modeled on the SSE program designed by Hicks
et al. (Appendix B).32 The SSE program of this study tar-
geted the spinal stabilizer muscles, including the transver-
sus abdominus, erector spine, lumbar multifidus, quadratus
lumborum, and oblique abdominal muscles. The SSEs con-
sisted of four categories. The exercises in the first category
were abdominal bracing exercises, which were designed pri-
marily to target the transversus abdominus muscle. The
participant performed each abdominal bracing exercise up
to 30 repetitions with a target hold time of eight seconds.
The SSEs in the second category were quadruped exercises,
which were designed to target both the erector spinae and
multifidus. The participant performed each quadruped ex-
ercise up to 30 repetitions with a target hold time of eight
seconds. The SSEs in the third category were prone-plank
exercises, which were designed to primarily target the
quadratus lumborum muscle. The participant performed
each prone plank exercise up to 30 repetitions with a target
hold time of eight seconds. Lastly, the SSEs in the fourth
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category were side-plank exercises, which were designed to
train the oblique abdominal muscle. The participant per-
formed each side-plank exercise up to 30 repetitions with a
target hold time of eight seconds.

The GE program consisted of ROM and flexibility exer-
cises of low back and lower extremities (Appendix C). There
were four exercise categories, including knee-to-chest,
lower trunk rotation, prone press-ups, and hamstring
stretch. Each participant in this group was asked to perform
each exercise up to 20 times with a target hold time of 10
seconds. The participants were instructed to perform all of
the four exercises within a pain-free range.

At the initial treatment session, all participants were in-
structed to perform four exercises, one from each category.
The exercise intensity progressed to the next level when
the participant could perform the exercise with proper form
and for the required repetitions and hold time. Once they
progressed to the next level of the exercise, they discontin-
ued the previous level of the exercise.

On the first visit, all participants were instructed in the
exercises at a level that they were able to perform without
pain. All participants were given an exercise log based on
the assigned group to report their exercise compliance (Ap-
pendix D). In addition, all participants were given an ex-
ercise handout, which illustrated the exercises and listed
the required exercise repetitions and holds time. All par-
ticipants were asked to return one to two times per week
for four weeks for exercise progression and to ensure that
they were performing the exercises properly. The interven-
tion frequency and duration were chosen to reflect common
physical therapy practice. However, each participant was
asked to perform their assigned exercise program at least
five times per week, and exercises during the on-site visits
were counted toward the required exercise frequency. Af-
ter the four-week intervention, all participants were asked
to continue their exercise program at home five times a
week for another four weeks until their final follow-up visit
at week 8. In addition, the participants were instructed on
how to progress their exercises at home.

DATA ANALYSIS

All statistical analyses were performed using SPSS Statis-
tics, Version 25 (IBM Corp., Armonk, NY, USA). Descriptive
statistics, including frequency, means, and standard devi-
ations, were calculated for the demographic data of the
participants, including age, gender, height, weight, body
mass index (BMI), the participants’ characteristics (e.g.,
duration of pain, distribution of pain, FABQ scores, and
PROMIS scores), and the results of outcome measures (i.e.,
FMS™, NPRS, and OSW scores). Independent t-and chi-
square tests were used to determine if there was a differ-
ence in participants’ characteristics at baseline. Three sep-
arate 2 (group) x 4 (time) repeated measure (RM) ANOVAs
were used to analyze the three outcome measures collected
over four different time points. Post hoc analysis was per-
formed if there was a significant interaction. The o level
was set at 0.05 for all statistical analyses.

RESULTS

A total of 40 participants met the inclusion criteria and
completed the eight-week exercise program (Figure 1).

The characteristics of the participants and baseline out-
come measurements are summarized in (Table 1).

In general, the participants had mild LBP with an av-
erage NPRS score of 3.5 £ 1.6. There was no significant
difference (p < 0.05) in any of the baseline participants’
characteristics, and outcome measurements between par-
ticipants in the SSE group and those in the GE group (Table
1). Therefore, the two groups were considered similar at the
beginning of the study.

OUTCOME MEASUREMENTS

The means and standard deviations of all three outcome
measurements at all four-time points are shown in (Table
2).

The ANOVA results showed a significant interaction of
group by time, F (3, 114) = 3.599, p = 0.016, indicating that
there was a significant difference in the modified FMST™
scores between groups over eight weeks. Next, separate 2 X
2 RM ANOVAs followed to examine the between-group dif-
ferences between each two-time point. Consequently, sig-
nificant between-group differences were found between
baseline and four weeks (p = 0.005) and between baseline
and eight weeks (p = 0.026) favor SSEs over GEs. In addition,
there was a significant main effect of time. Post-hoc pair-
wise comparisons showed that all participants made signif-
icant improvements in the modified FMST™ scores between
the two adjacent time points: from baseline to two weeks (p
=0.011), from two weeks to four weeks (p = 0.001), and from
four weeks to eight weeks (p = 0.008) (Figure 2).

The RM ANOVA for the NPRS and OSW scores showed no
significant interaction of group by time: F (3, 114) = 1.185,
p=0.319 and F (3, 114) = 0.538, p = 0.605, respectively.

However, there was a significant main effect of time (p
< 0.001) for both the NPRS and OSW scores. Post-hoc pair-
wise comparisons showed significantly lower NPRS scores
from baseline to two weeks (p = 0.007), from two weeks to
four weeks (p < 0.001), but no significant difference from
four weeks to eight weeks (p = 0.818) (Figure 3).

Similarly, post-hoc pairwise showed significantly lower
OSW scores from baseline to two weeks (p = 0.017), from
two weeks to four weeks (p = 0.047), but no significant dif-
ference from four weeks to eight weeks (p = 0.117) (Figure
4).

HOME EXERCISE PROGRAM COMPLIANCE

There were no significant differences between the two
groups in the supervised phase and the unsupervised
phase. However, both groups had significantly better exer-
cise compliance in the supervised phase (first four weeks)
than they did in the unsupervised phase (last four weeks) (p
= 0.044 for the SSE group, p = 0.025 for the GE group) (Table
3).
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Figure 1. Consort diagram of participants’ screening, enrollment, and randomization.

DISCUSSION
FUNCTIONAL PERFORMANCE

The modified FMS™ scores showed that participants who
received SSEs had made significantly greater improvement
on movement performance than those who received a GE
program. The results suggest that the exercises prescribed
to the individuals with CLBP should be specific to and tar-
get spinal stabilizers in order to improve quality of move-
ment as compared to GEs, such as ROM and flexibility ex-
ercises. There is no published evidence regarding the
effectiveness of the SSE program on movement perfor-
mance in patients with LBP. However, this finding is in
agreement with a previously published study by Bagherian
et al., who demonstrated that the SSE program enhanced
functional movement patterns in healthy, pain-free colle-
giate athletes, particularly for those who had low baseline
FMS™ scores (i.e., < 14).17 In contrast to the participants
in the Bagherian et al. study, the participants in this study
were those with CLBP. Although the participants in this
study had low disability levels, the SSEs designed in this
study were at a low level of difficulty and intensity as com-
pared to those in the Bagherian et al. study, which included

high-level exercises, such as back extension and sit-ups.
Considering the improvement made by the participants in
the SSE group, the dosage and progression of the SSEs
seemed to be appropriate for this patient population.

The SSE group demonstrated a significantly greater im-
provement than the GE group in movement performance at
the conclusion of the supervised phase (i.e., 4 weeks), and
the differential effects were maintained at the end of the
study period (i.e., 8 weeks). This finding is consistent with
other studies which also found that a four-week SSE pro-
gram was effective for enhancing stability and functional
capabilities, as well as for reducing pain intensity in pa-
tients with CLBP.33:34 It was hypothesized that four weeks
were necessary to alter neuromuscular control of the spinal
column, and therefore improve inter-segmental spinal sta-
bility.34 Further examination of each of the seven test com-
ponents at baseline, week 4, and week 8 revealed that the
SSE group appeared to have greater improvement on the
rotary stability test and the trunk stability push-up test
than the GE group. Not surprisingly, these two test com-
ponents were designed specifically to assess an individual’s
spinal stability, which is consistent with the goal of the SSE
program.12
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Table 1. Participants’ Characteristics and Outcome Measurements (count or mean * SD) at Baseline

All participants (n = 40) SSE Group GE Group p-value

(n=20) (n=20) (SSE vs. GE)
Age (years) 39.9+125 38.8+11.8 41.0+13.3 0.583
Gender (male/female) 23/17 13/7 10/10 0.337
Weight (kg) 79.8+15.7 78.6+15.6 81.1+15.8 0.625
Height (cm) 169.7 +10.1 167.2+9.8 172.3+10.0 0.112
BMI 280+6.6 28.6+7.7 27.5+55 0.612
Average pain 47+1.8 45+14 50+£22 0.397
LBP onset symptoms (Insidious/Traumatic) 36/4 18/2 18/2 1.000
Duration of LBP (months) 95.2+£87.5 78.6+87.7 111.9+86.3 0.234
Side of LBP(central/right/left) 14/13/13 6/7/7 8/6/6 0.803
Distribution of pain

LBP only 30(75%) 15(75%) 15(75%) 1.000

LBP + leg pain above the knee 1(2.5%) 0 1(5%)

LBP + leg pain below the knee 9(22.5%) 5(25%) 4(20%) 0.705
PA duration (minute/week) 99.7+145.1 86.0+162.9 113.5+127.8 0.556
FABQ

Work 84+74 9.5+6.7 7.2+8.1 0.344

Physical activity 10.1+£6.5 10.1+7.4 10.1+£5.6 1.000
PROMIS-29

Physical function 434+24 434+24 434+24 0.512

Anxiety 51.2+3.1 53.7+28 51.2+3.1 0.795

Depression 49.0+3.2 49.0+£3.2 49.0+£3.2 0.815

Fatigue 55.1+24 57.0+£23 53.1+24 0.229

Sleep disturbance 524+34 524+34 524+34 0.695

Social roles 51.9+22 51.9+£22 53.7+23 0.487

Pain interference 57119 55.6+1.9 57.1+19 0.558

Average pain intensity 43+1.8 41+1.2 44+23 0.549

Impact score 20.1+6.6 19.9+6.9 20.3+6.5 0.852
NPRS 35+16 34+£13 35+19 0.846
OSW 18.1+9.1 182+9.1 18.1+9.4 0.973
Modified FMS™ score 10.7+34 10.9+3.2 10.6+3.8 0.788

Note: SSE = spinal stabilization exercises, GE = general exercises, BMI = body mass index, LBP = low back pain, PA = physical activity, FABQ = Fear Avoidance Beliefs Questionnaire,
PROMIS-29 = Patient-Reported Outcomes Measurement Information System, NPRS = Numeric Pain Rating Scale, OSW= Modified Oswestry Low Back Pain Disability Questionnaire,

FMS™ = Functional Movement Screen™.

The results of this study support that SSEs were effective
in enhancing the spinal stabilizers, thus improving move-
ment performance. Deficits in the spinal stabilizers are con-
sidered to be the primary cause of spinal instability leading
to LBP.35 Specifically, the TrA and LM muscles are consid-
ered to play an essential role in lumbopelvic stabilization.
Impairments inactivation and coordination of the TrA and
LM muscles have been identified in patients with CLBP and
are believed to contribute to their poor movement coordi-
nation.36-38 Therefore, strength and proper activation of
these muscles are necessary for the stability of the lumbar
spine in order to restore proper functional movements for
this patient population, as indicated by the results of this
study.37-41 Furthermore, the literature supports the use of
SSEs for individuals with LBP for improving neuromuscular
control and endurance, retraining and strengthening deep

spinal muscles, reducing pain, and enhancing propriocep-
tion related to the dysfunction.24:2542

PAIN INTENSITY AND DISABILITY LEVEL

At eight weeks, the SSE group had a reduction in NPRS
score of 1.4 points from baseline, and the GE group had a
reduction in NPRS score of 1.6 points from baseline. Nei-
ther group demonstrated a clinically meaningful change in
pain intensity that exceeded the minimal detectable change
(MDC) or minimal clinically important change (MCID) score
of 2 for the NPRS in individuals with LBP.43 Although there
was no difference in pain between groups, there were dif-
ferences in the modified FMS™ scores between groups.
For individuals with CLBP who have low levels of pain, the
NPRS may not be a useful outcome measure to examine
treatment effects. Instead, a high functional level test, such
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Figure 2. Movement performance using the modified Functional Movement Screen scoring system between the
spinal stabilization exercise (SSE) group and the general exercise (GE) group at baseline, 2 weeks, 4 weeks, and 8

weeks.
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Figure 3. Pain intensity using the Numeric Pain Rating Scale (NPRS) between the spinal stabilization exercise
(SSE) group and the general exercise (GE) group at baseline, 2 weeks, 4 weeks, and 8 weeks.

as the FMS™, may be necessary to detect different treat-
ment effects.

Similar to the result of the NPRS scores, the results of
the study indicated no significant differences in disability
reduction between the SSE program and the GE program
over eight weeks. This result implies that both exercise in-

terventions had an equivalent effect on functional improve-
ment and disability reduction. Both groups were consid-
ered to have a minimal disability level at baseline (OSW
score:18.2 for the SEE group and 18.1 for the GE group). Al-
though the participants in this study reported minimal dis-
ability levels at baseline, all participants demonstrated sig-
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Figure 4. Disability levels using the Modified Oswestry Low Back Pain Disability Questionnaire (OSW) between
the spinal stabilization exercise (SSE) group and the general exercise (GE) group at baseline, 2 weeks, 4 weeks,

and 8 weeks.

Table 3. Home Exercise Compliance Rates (%, Mean * SD).

All SSE Group GE Group p-value
(n=40) (n=20) (n=20) (SSE vs. GE)
Supervised phase 85.9+ 1438 83.7+13.9 88.0+15.6 0.369
(0 - 4 weeks)
Unsupervised phase 76.1+£22.7 74.7 £20.4 77.5+25.4 0.707
(5 - 8 weeks)
Entire study 81.0+16.7 792+ 148 827+188 0516
0 - 8 weeks
p-value 0.002* 0.044* 0.0024*

(supervised vs. unsupervised)

Note: SSE = spinal stabilization exercise, GE = general exercise.

nificant improvement in disability levels, in the first four
weeks. Although neither group demonstrated a clinically
meaningful change in their disability level that exceeded
the MDC of 10.5 for the OSW in individuals with LBP, only
the SSE group’s disability improvement (OSW score: 6.2
points) exceeded the MCID of 6 points.®44 The minimal
pain intensity and disability levels at baseline could have
contributed lack of clinically meaningful changes. However,
participants with high pain and disability levels may not be
able to complete the FMSTM,

IMPLICATIONS FOR CLINICAL PRACTICE

The FMS™ with the modified scoring system may be a use-
ful outcome measure for assessing the quality of move-
ment, specifically in adults with LBP. Identification and
quantification of abnormal movement patterns may allow

therapists to address movement impairments in their plan
of care.

LIMITATIONS OF THE STUDY

There were limitations in this study. The participants in
this study had low NPRS and OSW scores. Therefore, the
results of this study only can be generalized to those indi-
viduals with CLBP with low pain intensity and mild disabil-
ity levels. However, participants with a moderate or mod-
erate-to-high level of pain may not be able to complete
or perform the FMS™ tests or SSE program. Furthermore,
this study was conducted on participants between 18 and
65 years old. Therefore, this study might not be generalized
to patients over 65 years old. The other limitation is that
the participants were not restricted from other physical ac-
tivities although participants were advised not to engage
in any activity that might increase their LBP. However, the
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randomization procedure may have minimized this uncon-
trolled factor. Lastly, medication use was not controlled in
this study in order to reflect the current clinical practice
collected at baseline. However, at each follow-up visit, all
participants were asked if they had taken any medication
because of their LBP. Future studies should examine the ef-
fects of eight-week supervised treatments (e.g., SSEs) in or-
der to achieve better outcomes and maximize the benefits
of the treatment. In addition, it is recommended that future
studies should examine the effectiveness of SSEs on the
movement performance of individuals who have moderate
and higher pain intensity of LBP and disability levels. Fur-
thermore, longer-term follow-ups are recommended for fu-
ture studies to examine the effects of physical therapy in-
terventions on movement performance in patients with
CLBP.

CONCLUSION

The results of this study suggest that SSEs are more effec-
tive in enhancing movement performance than GEs over a
period of eight weeks in individuals with CLBP. In addition,
all participants in both groups demonstrated a significant
reduction in pain intensity and disability level while at-
tending supervised PT sessions in the first four weeks of the
study. However, these significant improvements seemed to
be diminished during the unsupervised PT sessions for the

last four weeks when the participants stopped meeting reg-
ularly with the investigators. Moreover, this study demon-
strated that supervised SSE sessions seemed to maximize
the benefits of this treatment including improving the qual-
ity of movement and reducing the aberrant movement that
is associated with CLBP.
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