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1. Please answer the following questions according to the abstract on this page. (Getchell N,
Whitall J. J Exp Child Psychol. 2003 Jun; 85(2):120-40.)

Question 1) Please use your words to describe the purpose of the study. (10%)
Question 2) What conclusions will you draw based on this abstract? (1 (3%0)

How do children coordinate simultaneous upper and fower extremity tasks? The
development of dual motor task coordination. Getchell N, Whitall J., J Exp Child Psychol.

2003 Jun; 85(2):120-40.

When performing simultaneous clapping with walking or galloping, adults adopt coupled,
consistent and stable dual motor task coordination; do developmental trends ir this
coordination exist? In this study, we measured and compared coupling characteristics,
consistency across trials and variability of phasing in 4-, 6-, 8-, and 10-year-olds (n=44) as
they also performed the same dual motor task. For walk/clap, children adopted specific
coupling patterns like adults by 8 years and with the same consistency by 10 years. Across
age, children became less variable in clap and step movements separately and as coupled
together. In the gallop/clap, children did not resemble adults in coupling patterns by 10 years
but all measures were becoming more consistent across age. We discuss dual motor task

coordination as a function of age and task complexity using a "dynamic"” perspective within a

developmental context.
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2. Please answer the following questions according to the abstract on this page. (Schenk, P,
Klipstein, A., Spilimann, S., Stroyer, J., Laubli, T., Eur I Appl Physiol. 2006 Jan; 96(2):
146-56. '

Question 1) What factors should be all considered when evaluating lifting capacity? (15%) |
Question 2) According to this abstract, what are the contributions of the study? (15%)

The role of back muscle endurance, maximum force, balance and trunk rotation control
regarding lifting capacity. Schenk, P., Klipstein, A., Spillimann, S., Stroyer, J., Laubli, T.,
Eur I Appl Physiol. 2006 Jan; 96(2): 146-56.

Evaluation of lifting capacity is widely used as a reliable instrument in order to evaluate
maximal and safe lifting capacity. This is of importance in regard to planning rehabilitation
programs and determining working ability. The aim of this study was to investigate the
influence of basic functions on the lifting capacity measured by the progressive isoinertial
lifting evaluation (PILE) and the functional capacity evaluation (FCE) tests in a lower (floor
to waist) and an upper (waist to shoulder) setting and compare the two test constructs.
Seventy-four female subjects without acute low back pam underwent an examination of their
lifting capacities and the following basic functions: (1) strength and endurance of trunk
muscles, (2) cardiovascular endurance, (3) trunk mobility and (4) coordination ability. A |
linear regression model was used to predict lifting capacity by means of the above-mentioned
basic functions, where the F statistics of the variables had to be significant at the 0.05 level to
remain in the model. Maximal force in flexion showed significant influence on the lifting
capacity in both the PILE and the FCE in the lower, as well as in the upper, lifting task.
Furthermore, there was a significant influence of cardiovascular endurance on the lower PILE
and also of endurance in trunk flexion on the lower FCE. Additional inclusion of individual
factors (age, height, weight, body mass index) into the regression model showed a highly
significant association between body height and all lifting tasks. The r (2) of the original
model used was 0.19/0.18 in the lower/upper FCE and 0.35/0.26 in the lower/upper PILE.
The model r (2) increased after inclusion of these individual factors to between 0.3 and 0.4,
The fact that only a limited part of the variance in the lifting capacities can be explained by
the basic functions analyzed in this study confirms the assumption that factors not related to
the basic functions studied, such as lifting technique and motor control, may have a strong
influence on lifting capacity. These results give evidence to suggest the inchusion of an
evaluation of lifting capacity in clinical practice. Furthermore, they raise questions aboui the
predictive value of strength and endurance tests in regard to lifting capacity and work ability.
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3 Please answer the following questions based on the attached article. You may not need to
read the whole article for answering the questions. (Lumbopelvic kinematics and trunk
muscle activity during sitting on stable and unstable surfaces. O'Sullivan, P,
Dankaerts, W., Burnett A, et al., ] Orthop Sports Phys Ther. 2006 Jan; 36(1):19-25.)

Question 1) What are the research questions of the study? {10%)

Question 2) Greater spinal movement was observed in the unstable surface condition in this
study. However, no electromyographic (EMG) amplitude or variance differences
were detected between seating conditions. What is (are) the possible reason(s)
that led to these results? (10%)

Question 3) What are the gender differences found in this study? (10%)

Question 4) What are the possible ways to make this study better for answering the research

questions? (20%)
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Lumbopelvic Kinematics and Trunk Muscle
Activity During Sitting on Stable and

Unstable Surfaces
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Study Design: A single-group comparative study.

Objectives: To compare lumbopelvic kinematics and muscle activation patterns while sitting on
stable and unstable surfaces.

Background: Unstable surfaces are commonly used during the rehabilitation af certain low back
pain disorders, The benefits postulated are increased muscle activity and facilitation of sustainable
midrange positions via neuromuscular contro!. The use of unstable sitting devices in the
workplace is controversial, as the postulated increase in muscle activity is thought to lead to a
muscle fatigue/pain response. However, littie evidence exists for or against the ability of these
devices to alleviate or prevent spinal pain.

Methods and Measares: This study included 26 healthy adults (14 male, 12 female). Fastrak
3-dimensicnal mation analysis detected lumbar curvarre, pelvic tilt, and pastural sway during
sitting on a stable and unstable surface over 5-minute periods. Surface electramyography was used
to measure activity in the superficial fumbar multifidus, transverse fibers of internal oblique, and
illocestalis lumborum pars thoracis.

Results: Spinai postures were similar for siting on a stable and unstable surface. Significant
increases in postural sway were detected (P = .013; in 3 dimensions of mevement duting sitting
on an unstable surface. Gender differences were noted. No EMG amplitude or variance
differences were detected between seating conditions,

Conclusions: Preliminary data show that sitting on unstable surfaces induces greater spinal
mation, but does not significantly alter the lumbosacral posture nor the amount of activity in the
superficial trank muscles under investigation. J Orthap Sports Phys Ther 2006:36:19-25,

Key Words: ergonomics, lumbar spine, postural sway, posture, trunk muscles
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itting, and especially pro-
longed sitting, is consid-
ered to be a risk faclor
in the development of
low back pain (LBP)S
and it is believed that it can con-
tribute to the exacerbation of ex-
isting LBP.*®* This becomes
increasingly relevant as more of
the population acquires a seden-
tary lifestyle. Despite considerable
research into optimising ergo-
nomic sitting praclices,2*310-46
the incidence of LBP remains
high.'®
The proposed negative effects of
prolonged sitting include compro-
mised disc nuiriion and static
loading of spinal structures sec-
ondary o a lack of spinal move-
ment.*® Slumped postures result in
increased disc pressure and ten-
sion on the posterior passive struc-
tures,'® whereas hyperlordotic
sitting has the poiental to induce
muscle fatigue and increase load-
ing of the spinal struclures via
compressive forces gencrated by
the extensor muscles. from a clin-
ical perspective many patients with
LBP report sitting as an aggravat

s r Ra
ing factor.”™
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While the concept of an ideal sitting posture has
been considered since before 1884.'% with several
models analyzed,>****** no consensus exists re-
garding opttmal alignment and how it is best facili-
tated. Some of the faclors said o influence postures
in sitting include spinal alignment,***" thigh-to-trunk
angle, muscle activity while seated,® trunk-o-thigh
angle,”*" and knee position.”™ The influence of arm
position has also been recognized.”’

The majorily of literature pertaining 1o sitting has
focused upon chair type and seatback alignment, and
their effects on kinemsatics and muscle actvity. Ergo-
nomic guidelines advocale the use of spinal support
(o decrease the effort of sitting and preven: fatigue of
the trunk muscles and discomfort,™ %% 3 cancept
which has changed little since 1975.° This concept is
based on the assumption that prolonged muscle
contraction, even of low magnitude, may cause LBP
via a muscle fatigue or pain mechanism.>'"'?
Backrests are thought 1o provide support for postural
alignment reducing static muscle activiy®?'; however,
backrests may also reduce spinal motion and thereby
compromise disc nutrition,*2*#%

Clinicians frequently incorporate unstable situng
devices such as gym balls and air filled cushions (eg,
SitFit) into the rehabilitation of perceived postural
and molor control deficits in clients inclusive of those
with LBP.!725235 There is, however, a paucity of
literature that investigates the effects of siting on
unstable sitting devices in subjects with LBP. It has
been postulated that the stimulation provided by an
unstable surface faciliates activadon of the spinal
stabilizing muscles around a neutral spine position by
continuous fine postural adjustments.'”

Furthermore, gender postural differences have
been documented, with women reported 1o have
greater lumbar lordosis in standing'® and greater
cervical flexion in sitting.'® To our knowledge, gen-
der differences for lumbopelvic posture have not
heen investigated in sitting. Spinal posture has also
been reported o change over time, with one study
reporting large postural adjustmcms“ and another
study reporung flexion creep with spinal loading into
flexion.”

TABLE. Descriptive data (mean = 5D) for pasticipants in this
study.

Male and
Female Male Female
(n = 26) {n =12} {n=14}
Age [y 31.3113.3) 317.2 (14.7) 25.3 (8.8}
Mass {kg) 69.3 2.0} 77187 60.9 (9.3}
Height (cm) 171.5 (10.1) 177100 166.6 (0.1)
Height sitting {cm) 38.8 {4.9) 90.2 14.8) 87.5 {4.1}

Clearly there is significant controversy regarding
what constiwates an ideal sitting posiure and many
factors need (o be considered. At present there is
insufficient evidence in the literature o determine
whether sitting on an unsiable surface results in
altered spinal kinematics or trunk muscie activity.
Therefore, the primary aim of this study was to
compare the effects of silting on stable and unstable
surfaces on spinal posture, postural sway, and (runk
muscle activity. A secondary aim was to delermine the
effecits of gender and time.

METHODS

Subjects

Twenly-six volunteers (12 males, 14 females) were
recruited from the Perth mewopolitan area. Mean +
SD body mass, standing heights, and sitting heighis
were 69.3 + 12 kg, 1715 = 10.1 cm, and 888 + 49
cm, respectively (Tabie).

Participanis were excluded if they had a body mass
index of greater than 28 kg/m?® 1w ensure for quality
of the surface EMG as body fat causes impedance to
surface EMG signals. Subjects were also excluded if
they had a hisory of LBP or leg pain over the
previous 2 years or had received previous postural
education. The Human Research Ethics Committee,
Curtin University of Technology, Perth approved the
study and written informed consent was gained from
each pariicipant.

Experimental Protocol

Participants completed sitting on stable and un-
stable surface trials in randomized order, while syn-
chronized spinal kinematics and surface EMG of the
trunk muscles were collected over a 5-minute period.
A 10-minute standing interval was provided between
trials. The stable surface trial consisted of participants
sitting on an adjustable stool with no backrest, while
in the unstable surface condition participants sat on
the same stool bul with a SitFit (Sisse] Products, Bad
Durkheim, Germany) placed on top of the siool
surface. The SitFit is an airfilled cushion 15 cm in
diameter and 5 cm thick. During testing the height of
the stool was adjusted o ensure that the parucipants’
hips and knees were at 90°. The feer were positoned
shoulder width apart with hands resting on the
thighs. In both trials participanis viewed a laptop
computer screen displaying a movie set at eye level,
and 1.5 m in front of the pardcipants in an attempt
i0 distract them from postural moniloring. Subjects
were asked 10 sit comfortably as they normally would.
No other mstructions were given (o parlicipants, as
the aim was Lo determine how people would naturally
sit with the infiuence of the different seating condi-
tions. Figure 1 shows the experimental set up for the
stable surface sitting condition.

] Orthop Sports Phys Ther = Volume 36 + Number 1 * January 2006
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FIGURE 1. Experimental set-up ior the stable sitting surface condi-
tion,

Data Collection

Three-dimensional (3-D) spinal kinematic data
were recorded at 25 Hz using the 3Space Fastrak
(Polhemus Navigation Science Division, Kaiser Aero-
space, VI). The Fastrak system is a noninvasive
elecromagnetic device that measures the position
and orientation of points in space. This apparatus has
been shown to be both reliable and valid for mea-
surement of lumbar spine movement with an accu-
racy of 0.2°.*' The device’s sensors were placed on
the skin over the spinous processes of T12 and S2,
using double-sided tape.

Surface EMG was collected with 2 Octopus Cable
telemetric systems (Bortec Electronics Inc, Calgary,
Canada)., The EMG sysiem bandwidith was 10 to 500
Hz, with 2 common-mode rejection ratio of greater
than 115 dB at 60 Hz All raw myoelectric signals
were preamplified and amplified with an overalf gain
of 2000. Data were collected using a customized
sofiware program written in LabVIEW V6.1 (National
Instruments, Austin, TX). Six channels of EMG data
were sampled at a frequency of 1000 Hz. Pairs of
self-adhesive disposable Ag/AgCl electrodes (3M Red
Dot; 3M Health Care Products, London, UK) were
placed parallel Lo the muscle fibers.

Three pairs of trunk muscles were investigated and
their elecirode placement was as follows: lefi and
right ransverse fibers of internal oblique (10), 1 cm
medial to the anterior superior iliac spine®’; lefi and
right superficial lumbar muliifidus (SLM), L5 level
and aligned parzallel to a line connecting the poste-
rior superior iliac spine and LI-2 interspinous
space'®; and left and right iliocostalis lumborum pars
thoracis (ICLT), level of L1 spinous process midway
beiween the midline and the lateral aspect of the
pariicipant's body."

Common earth electrodes were placed over the
right iliac crest. Excess body hair was removed and
the area debraded, then cleaned with an aleohal

J Orihop Sports Phys Ther ¢ Volume 86 ® Number | * January 2606
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swab. Skin impedance was tested using an impedance
meter and less than 5 Ki} was considered acceptable.

Prior 10 data collection, submaximal voluntary
isometric contractions (sMVICs) were performed for
the purpose of amplitude normalization.!* sMVICs
have been considered mere sensitive in detecting
small changes in low levels of muscle activity,®*30
sMVICs were generated for the abdominal muscles
using the double leg raise movement due 10 its high
reliability.>*® The participants were placed in supine,
lying with hips flexed at 45° and knees at 90°. The
participants raised both legs 1 cm off the supporting
surface for 3 seconds. sMVICs for SLM and ICLT
were performed with participants in prone, lying with
knees bent at $0°, and participants were asked to Jift
both knees 5 cm from the horizontal surface for 3
seconds. Three trials of each normalization method
were performed and the maximum value for each
muscle for each contraction was used for analysis.'®

Data Management

Three kinematic variables were analyzed in this
study. Pelvic (ll was defined as the inclination of the
sacrum relative 1o the vertical. For this variable, a
posidve angle indicated a posterior pelvic tilt, while a
negative angle indicated an anterior pelvic tlt. Lum-
bar curvature was defined as the acute angle between
2 intersecting lines, one from T12 and one from S2,
with lumbar curvature negative values increasing with
lordosis. Average pelvic tlt and lumbar curvamre
were calculated for each minute 10 detect postural
changes over time. Finally, postural sway was mea-
sured in the transverse plane as the translational
displacement of T12 with respect to 82. Total medio-
fateral (M) and anlerior-posterior (AP) displace-
ment were calculated to quantify cumulative postural
sway over the full 5 minutes data collection period.

Prior 1o processing the raw EMG data a customized
quality control program in conjunction with visual
inspection was used on all channels to detect and
eliminate possible contamination of EMG signal by
heartbeat and other artifacts. The raw data were then
demeaned, fullwave rectified, and band-pass filtered
(4 Hz and 400 Hz), generating a linear envelope.
The average level of activation for each channel was
calcutated for each minute over the 5-minute period.
An evaluation of the variability in muscle activity
using the standard deviation of the exposure varia-
tion analysis*® matrix was conducted.

Statistical Analysis

SP33 statistical analysis sofiware, Version 11.0 (SPSS
Inc, Chicago, IL) was used to analyze the data. The
primary aim of comparing stable and unstable siting
surfaces was tested concurrently with the secondary
effects of gender (for posure, posiural sway, and

21
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EMG), ume {for posture and EMG), and side (for
EMG). Threeway mixed-model anaiyses of variance
{ANOVAs) with conirasts were used io test the effects
of surface condition, gender, and time for pelvic tilh
and lumbar curvature. Two-way mixed-madel
ANOVAs were used to 1est the effects of condition
and gender for sway measures. Mixed-model ANOVAs
were used to test the effects of surface condilion
(stable, unsiable), gender (male, female), time {min-
utes 1, 2, 8, 4, 5), and side {left, right) for EMG
amplitude. Paired 1 1ests were used 10 comparc the
exposure varialion analysis matrix standard deviation
of each muscle 1o test for differences between surface
conditions. A critical alpha probability level of .05 was
used. AN results are reported as the mean = SD
unless otherwise stated.

-

RESULTS

tumbar Curvature and Pelvic Tilt

There were no significant 2- or 3-way interactions
between surface condition, gender, and ume for
lumbar curvaiure or pelvic tlt. Figure 2 shows the
main effect of surface condition on lumbar curvature
and pelvic L.

There was no significant difference in lumbar
curvature between sitting on an unstable and stable
surface (F, 5, = 1.3, P= 264}, Females had a greater
amount {F;q, = 50, P = .034) of lumbar lordosis
(-7.8° & 3.6°) compared to the males (3.6° = 3.6°).
Lumbar curvanare (lordosis) decreased over time for
all snbjects (Fogq = 47, P = 016, with repeated
pairwise contrasts showing a significant  difference
(F o4 = 6.75, P = .016) between minute 1 (-3.1° %
18.5%) and minute 2 (-2.4° * 14.0°), then no signifi-
cant differences between subsequent minutes (F o4 =
0.21, 8.98, 0.42; P = .652, .083, 523, respectively).

There was no significant difference in pelvic it
(Figure 2) between sitting on an unstable and stabie
surface (Fy,4 = 6.6, P = .523). Females displayed
greater {F;,, = 10.7, P = .003) anierior pelvic dlt
(-10.6° + 8.2°) than males (4.0° + 3.2°). Pelvic ult did
change over ume (F,gq = 2.8 P .030), with
repeated pairwise contrasts showing a significant
difference (Fyq4 = B.03, P= .001) between minute 1
{—4.0° + 13.8°) and minute 2 (-3.4° = 13.5°), then no
significant differences between subsequent minutes
(Fioq = 029, 245, <001; P = .598, .130, 967,
respectively)

Postural Sway

There was no interaction effect of surface condi-
tion and gender on postural sway. Subjects had a
grealer amount (F) g = 7.1, P=.018) of postural sway
as measured by mean total displacement while sitling
on an unstable surface (166.7 + 9.8 cm) when
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FIGURE 2. Effect {F, ,, = 6.6, P = .523} of sitting surface condition
on lumbar curvature and pelvic Gilt (mean = SD). Negative values
for lumbar curvatre indicate a lordotic spine. Negative valies for
pelvic tilt indicate anterior pelvic uk.
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FIGURE 3. Significant effect of sitting surface condition on postural
sway (meat ¢ SD) for tatad displacement (F, 5, = 7.1, P=.013) and
sway in the mediolateral {F, 5, = 6.6, P= 017} and anteraposterior
(F. ;4 = 8.3, P = .008) directions using the displacement distance

E:
travelled of 712 relative 1o 52

compared to siling on a stable surface {1429 = 7.0
cm). Furthermore, this was observed In both the ML
(Fg4 = 6.6, P= 017) and AP (Fy 4 = 83, P= .008)
directions. Figure 3 shows the main effect of surface
condition on postural sway. Females (169.9 + 103
cm) showed more postural sway than males (139.7 +
10.8 cm} in total displacement (F, 4, = 4.3, F = .048)
and in the ML direction (F, o, = 4.6, P = .043), but
not in the AP direction (Fy g, = 2.7, P= 115}

Electromyography

There were no significant interaction effects of
condition, gender, time, or side for any muscle.
There was no significant effect of sitting surface
condition for the activity level of IGLT (P = .645),
SLM (P = .875), or 10 (P = .431). Figure 4 shows the
main effect of sitting surface conditon on trunk
muscle activity. Females showed greater {F, g9 = 7.5, P
012) ICLT activity (55.4% = 5.4%) than males
(33.2% + 5.0%), but were equal to males for SLM (P
= .34%) and 10 (P = .671). There was no significant
main effect for time or side.

There was no significant difference in variation in
muscle activity between surface conditions for SILM
(P = .843), ICLT (P = .652), and 10 (P = .232)
muscles, based on the exposure variation analysis
matrix siandard deviation, indicating that silting sur-
face condition did not result in greater phasic motor
activity in the muscles measured.

] Orthop Sports Phys Ther ¢ Volume 36 = Number | * January 2006
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FIGURE 4, Effect of sitting surface condition on trunk muscle EMG
attivity. Mean = SD of internal oblique (I0) (P = 431), iliocostalis
lumborum pars thoracis (ICLT) (P = .645), and superficial lumbar
multilidus (SLMj (P = .375) normatized 10 sMVIC over 5 minutes.

DISCUSSION

The results of this study indicate that during
siing, small 3D movements of the lumbar spine
occur, which corroborates previous observations ®*
The unstable sitting surface condition induced an
increase in total amount of movement of T12 relative
1o 52 when compared to the swble sitting condition.
The cumulative distance travelled was greater in the
AP direction than in the ML direction, which reflects
the lumbar spine’s nawral propensity for sagittal
plane movement. These small 3-D movements may
represent small postural adjustments for maintenance
of the upright sitdng position. An unstable sitting
surface induces greater excursion during the subjects’
natural spinal movements in 3 dimensions of move-
ment when sitting. .

There was no difference in lumbar curvature or
pelvic tlt between the stable or unstable surface
conditions. However, women had their lumbar spine
in a greater amount of lordosis than did the male
subjects, These findings are consistent with previous
reports of greater lumbar lordosis in females in
standing posture.'®* This gender difference was also
associated with higher levels of trunk muscle activity
in the ICLT muscles in women.

A small movement towards increased spinal flexion
was observed in both conditions over the 5-minute
sitting period. This movement towards flexion while
sitting may represent a response to gravitational
loading on the lumbopelvic region. This patiern was
not associated with a change in superficial trunk
muscle activity over the 5-minute period. Time-based
postural adjusiments have been reported previously
in loaded flexion. during rowing,'’** but to our
knowledge have not been reported in sitting. Postural
corrections have been previously reporied in the
literature and are thought to depend on lumbopelvic
alignment.* Vergara and colleagues* measured AP
lumbopelvic movement with subjects in supported
and unsupporied siting. They noted that, on aver-
age, healthy subjects who used a backrest for less
than 50% of the tme while siting exert a major
change in lumbar curvature (>5°) on average every

a

5 to 4 minutes. Vergwa®™ considered that the large

J Orihop Sports Phys Ther * Volume 36 « Number 1 * January 2006

postural corrections were due 10 discomfort second-
ary 1o static jJumbopelvic postures. Small movements,
referred to as micromovements by Vcrgara,“ were
alsc noted -in the AP direction and were recorded
with a greater frequency in the fully supported
backrest group. In the current smdy, no postural
corrections greater than 5° were observed and no
participant reporied discomfort. To the authors’
knowledge no study has reported the small move-
ments of spinal sitting posture in 3 dimensions of
movement as observed in this study.

It is interesiing 10 note that greater spinal move-
ment (as measured by postural sway in this study) was
observed in the unstable surface condition, in spite
of no observed difference in trunk muscle activity or
variance being observed between the surface condi-
tions. It is logical that sitting on an unstable surface
facilitates greater postural sway than when sitting on a
stable surface, although determining the exact reason
for this was outside the scope of this study. It may be
that deeper postural muscles or other muscles not
measured in the smdy are involved in controlling
these fine postural adjustments. These findings do
not support clinical assertions that sitting on an
unsiable surface facilitates activation of the trunk-
stabilizing musciles that were measured in this smdy
{10, SLM, and ICLT}. Furthermore, these findings do
not support assumptions that an unstable sitting
surface results in a greater workload for trunk
muscles. However, these assertions may be true for
other muscles not measured in the study, such as the
deep spinal stabilizing muscles. Further research is
warranted to investigale these issues in other postural
stabilizing muscles of the lumbopelvic region.

The clinical implications of unstable surface sitting
from this study are potentially 2-fold. First, sining on
an unstable surface has the potential to enhance
lumbar spinal motion without increasing the muscle
demand in the superficial trunk muscles measured in
this study. Many studies have highlighted the benefits
of spinal movement, which benefits include increased
disc nutrition by enhanced fluid exchange and solute
transport®” and prevention of spinal shrinkage, and
therefore a reduction of disc compression 424347

Second, the negative effects on the lumbar spine
due to sustained flexion loading are abundanty
documented in the literature (eg, increased intradis-
cal pressure, loss of disc height, and reduced fluid
flow).!? The graduated movement of the spine to-
wards lumbar flexion and posterior pelvic ult in
unsupporied sitting is of concern due 1o the known
increases in intradiscal pressure and passive structure
loading associated with these poswres. A further
potential problem may be secondary muscle faligue
associated with unsupported sitting, although there is
litde evidence to support this assertion.

An Australian government health and safety author-
ity'® recently posted guidelines cautioning the use of
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gym balls over prolonged periods, siaung that the
constant facilitation of muscle acuvity potentially
causes LBP. While direct comparisons belween sitling
on a gymn ball and a SitFit should be made cautiously,
both are unsiable surfaces. In the current swdy,
sitting on an unstable surface did not facilitate
increased superficial trunk muscle activity; therefore,
the belief that sitting on an unslable surface signifi-
cantly increases trunk muscle activity remains unsub-
stantiated. Al present, correlations between muscle
faligue and pain remain purely speculadve and little
evidence exisis o suggest that sustained trunk muscle
activity specifically causes LBP7

Limitations

The authors acknowledge a number of limitations
in this study. The set-up used in this study does not
reflect rypical office praciice and therefore the results
of this study cannot be direcily exirapolated to the
office setting. No backrest was used in this research,
which is different 1o usual office seating. Studies are
warranted o identify kinematic and wrunk muscle
EMG patterns over more prolonged periods and
involving different office tasks. In addition, no formal
instruction was provided on how participants shouid
sit and this may warrant investigatjon.

Furthermore, studies are required 1o determine the
relationship between differeni seating devices and
LBP discomfori in both clinical and nonclinical
popuiations before recommendatons regarding un-
stable seating can be made.

CONCLUSION

No differences in lumbar curvature or pelvic tilt
were detected when comparing sitting on a stable
versus an unstable surface. However, increased spinal
movement in 3 dimensions was identfied when
sitting on an unstable surface. Contrary to common
belief, no increase in superficial runk muscle activity
was observed when siting on the unstable surface.
The results of this stady should be interpreted in
light of the study limitations and cannot be directly
extrapolated to seated occupations,
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