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IMPAIRMENT-BASED Manual 
Physical Therapy and 
Exercise in Patients with 
Plantar Heel Pain: A 
Prospective Cohort
Ayotte NW, Petersen EJ, Boyles RE,  
Gill NW 
Army-Baylor Doctoral Fellowship in 
Orthopaedic Manual Physical Therapy, 
Brooke Army Medical Center, San 
Antonio, TX 
E-mail:  
Norman.ayotte@amedd.army.mil

BACKGROUND: Preliminary evidence 
suggests beneficial outcomes for an impair-
ment-based manual physical therapy ap-
proach to treat plantar heel pain. This pro-
spective case series describes the outcomes 
achieved, the common impairments found 
and interventions used with this approach. 
METHODS: Sixteen subjects (9 males, 7 fe-
males with a mean age 47 ± 9.4 years) with 24 
painful heels (mean symptom duration 14.8 
±17.6 months) participated and received a 
comprehensive evaluation of the lower quar-
ter and lumbar spine. Manual physical ther-
apy interventions and home exercises were 
directed at impairments judged to contrib-
ute to each patient’s heel pain. The Foot and 
Ankle Ability Measure (FAAM), ankle dor-
siflexion range of motion (DF ROM), and 
Global Rating of Change (GROC) were used 
as outcome measures. Blinded assessments 
of the dependent variables were obtained at 
baseline, 1-week, 1-month, 3-month, and 
6-months. RESULTS: Significant improve-
ments in FAAM scores (p<0.05) were seen 
through 6-months. Subjects presenting with 
<10° DF ROM at baseline demonstrated 

clinically meaningful improvement in DF 
ROM (>5°) at 1, 3, and 6-months. Further, 
at least 75% of subjects reported a clinically 
meaningful change in GROC scores at all 
follow-ups. The majority of impairments 
found were in the foot and ankle (50%), but 
other contributing impairments were also 
identified and treated in the lumbar spine 
(20%), hip (18%), neural structures (7%) 
and knee (2%). DISCUSSION-CONCLU-
SION: Plantar heel pain can be successfully 
treated using an impairment-based manual 
physical therapy approach. Further stud-
ies should examine the effectiveness of this 
approach when compared with other treat-
ments for heel pain.

Immediate effect of 
tibiofibular joint 
manipulation on ankle 
dorsiflexion range of 
motion and step down test 
scores in individuals with 
chronic ankle instability
Beazell JR, Grindstaff TL, Magrum EM, 
Drewes LK, Ingersoll CD, Hertel J 
University of Virginia/HEALTHSOUTH, 
Charlottesville, Virginia; Central 
Michigan University, Mt. Pleasant, MI 
E-mail: james.beazell@healthsouth.com

BACKGROUND: A positional fault of the 
tibia and fibula may play a role in chronic 
ankle instability (CAI). Joint manipulation 
may restore normal arthrokinematics and 
motion. The purpose of this study was to de-
termine the immediate effects of a tibiofibu-
lar joint manipulation on ankle dorsiflexion 
range of motion and step down test scores. 
METHODS: Forty-three individuals with 

CAI and at least 3º ankle dorsiflexion asym-
metry. Changes in ankle dorsiflexion and 
step down test scores were compared imme-
diately before and after intervention (proxi-
mal tibiofibular manipulation, distal tibio-
fibular manipulation, control). A weight-
bearing lunge was used to measure ankle 
dorsiflexion. Step down test was performed 
using 5 repetitions. Data were analyzed using 
a mixed-model ANOVA. RESULTS: There 
was not a significant difference in dorsiflex-
ion between groups across time (F2,40=.13, 
P=.88). When all three groups were pooled 
together, a significant (F1,40=38.8, P< .001) 
increase in dorsiflexion range of motion was 
identified (Pre=36.2±7.8º; Post=38.5±7.7º). 
Groups were significantly different over time 
for step down test scores (F2,40 =5.72, P= .01). 
Step down test scores significantly increased 
(P= .02) for the distal tibiofibular manipu-
lation group (Pre=3.7±1.4º; Post=4.2±1.5º), 
but were not different for the control (P= 
.28) (Pre=3.4±1.2º; Post 3.2±1.0ºs) or 
proximal tibiofibular manipulation (P= 
.07) (Pre=3.9±1.2º; Post=3.3±1.6º) groups. 
DISCUSSION-CONCLUSION: Individu-
als with CAI who received proximal or 
distal tibiofibular manipulation did not 
demonstrate immediate changes in ankle 
dorsiflexion range of motion that differed 
from controls, but step down test scores 
were negatively affected by distal tibiofibu-
lar manipulation. Repeated interventions 
performed over time may have additional 
effects on outcomes.

ABSTRACTS: 

accepted platform presentations  
aaompt 2009

The following abstracts were peer-re-
viewed by an AAOMPT committee 
prior to acceptance for presentation 

at the AAOMPT conference. However, 
inclusion of an abstract in this issue does 

not constitute a peer-reviewed journal 
publication. The publication of abstracts 
alerts readers to research that is presently 
being conducted. It is hoped that the  
 

research presented here in brief will 
eventually be submitted as full-length 
manuscripts for review and potential 
publication.



[180]    The Journal of Manual & Manipulative Therapy  n  volume 17  n  number 3

accepted platform presentations aaompt 2009

A PRELIMINARY CLINICAL 
PREDICTION RULE: KNEE 
OSTEOARTHRITIS PATIENTS 
WHO ARE UNLIKELY TO 
BENEFIT FROM MANUAL 
PHYSICAL THERAPY AND 
EXERCISE
Deyle G, Hando B, Rochino D, Gill N, 
Allison S 
Army-Baylor Doctoral Fellowship, 
Brooke Army Medical Center, Fort Sam 
Houston, Texas  
E-mail: Gail.Deyle@amedd.army.mil

BACKGROUND: The combination of 
manual physical therapy and exercise has 
important benefit for over 80% of patients 
with knee osteoarthritis. Our objective 
was to determine predictor variables for 
patients unlikely to respond to manual 
physical therapy and exercise. A clinical 
prediction rule (CPR) to identify patients 
unlikely to benefit is important for the 
appropriate use of health care resources. 
METHODS: A retrospective combined co-
hort study design was used. A total of 167 
data points from 101 patients (64 women 
and 37 men with mean age 60.5 ± 11.8 
and 63.6 ± 9.3 years, respectively) treated 
with manual physical therapy and exercise 
from two previously published clinical tri-
als were analyzed for potential predictor 
variables. First level analyses determined 
whether baseline variables could dis-
criminate between groups of patients who 
achieved a clinically meaningful benefit of 
12% improvement in WOMAC scores af-
ter 4 weeks of treatment versus those who 
did not. Binary logistic regression analysis 
was then used to derive a CPR that elimi-
nated any predictors that did not contrib-
ute meaningfully and independently to the 
multivariate prediction. RESULTS: A pre-
liminary CPR was developed from the vari-
ables of height, anterior cruciate ligament 
(ACL) laxity, and patellofemoral pain. A 
patient with any 2 tests positive who had a 
pre-test probability similar to the incidence 
of nonsuccess in this study (17%) yielded a 
post-test probability of 83% for nonsuccess 
with this treatment (Positive Likelihood 
Ratio = 36.7). DISCUSSION AND CON-
CLUSION: Patients unlikely to respond to 
manual physical therapy and exercise can 
be determined from simple clinical find-
ings. This rule could improve primary pa-
tient management. 

ORTHOPEDIC MANUAL 
PHYSICAL THERAPY 
FELLOWSHIP TRAINING 
RESULTS IN IMPROVED 
CLINICAL OUTCOMES FOR 
PATIENTS WITH LOW BACK PAIN 
Duncombe AM, Courtney CA 
University of Illinois at Chicago Fellowship 
in Orthopedic Manual Physical Therapy, 
Chicago, IL
E-mail: Duncombe@uic.edu

BACKGROUND: Advanced training in 
Orthopedic Manual Physical Therapy 
through a credentialed fellowship program 
is a rigorous experience with the expected 
result of improved patient outcomes. Previ-
ous research on 3rd visit clinical outcomes 
demonstrated improvement in Modified 
Low Back Pain Disability Questionnaire 
(MLBPDQ) scores in the 4th quarter of 
fellowship training in comparison to the 
1st quarter. The purpose of this study was 
to analyze the clinical outcome measure 
results of OMPT fellows at the initiation 
and completion of their yearlong training. 
METHODS: MLBPDQ and Numeric Pain 
Rating (NPR) scores from patients with 
low back pain were analyzed retrospec-
tively, and data was divided into quarter 
years based on the date of the initial visit. 
Point change in MLBPDQ scores and NPR 
scores were calculated comparing the final 
visit to the initial visit, and data from the 
1st quarter were compared with those of 
the 4th quarter. RESULTS: Mean change 
in MLBPDQ in the first quarter at dis-
charge was 4.87±11.8, while the 4th quar-
ter mean change was significantly higher 
at 11.95±15; p=0.02. Mean NPR scores at 
discharge showed greater improvement in 
the 4th quarter (3.1±3.29) compared to the 
1st quarter (1.9±3.45; p=0.1). Number of 
visits, however, was not different between 
quarters. DISCUSSION-CONCLUSION: 
Results from this study indicate that fellow-
ship training may promote greater effec-
tiveness in treating low back pain. Future 
research into specific factors mediating im-
proved clinical practice is indicated.

ALTERED SOMATOSENSATION 
AND COMPLAINTS OF KNEE 
INSTABILITY IN SUBJECTS 
WITH KNEE OSTEOARTHRITIS 
ARE MODULATED BY JOINT 
MOBILIZATION
Emerson-Kavchak AJ, Durr RK, Courtney 
CA
University of Illinois at Chicago Fellowship 
in Orthopedic Manual Physical Therapy, 
Chicago, IL
E-mail: aemers2@uic.edu 

BACKGROUND: Knee osteoarthritis 
(OA) is a prevalent condition often associ-
ated with pain and functional limitations. 
Although sensation of instability is often 
reported in these patients, the functional 
and neurological correlates have been little 
explored. Manual therapy is an effective 
treatment of knee OA, but its neurophysi-
ological effects are less known. The pur-
pose of this study was to investigate the 
effect of joint mobilization on complaints 
of instability, quantitative sensory testing 
(QST) findings, and functional step up 
and over (SUO) task. METHODS: 15 sub-
jects (aged 45-75) diagnosed with unilat-
eral tibiofemoral joint OA, without history  
of total-joint-replacement, neurological/
rheumatoid diseases or ligamentous lax-
ity, attended two testing sessions, one week 
apart. Using a pre-post experimental de-
sign, QST, including mechanical detection 
threshold (MDT), vibration and pain pres-
sure threshold (PPT), was assessed at the 
medial knee, followed by SUO task utiliz-
ing the NeuroCom dual forceplate system. 
At each session subjects received randomly 
either oscillatory joint mobilization (Grade 
III; 2X3 minute interval) or sham inter-
vention. RESULTS: Diminished vibra-
tory sense was demonstrated at the affected 
knee (p<0.05). Allodynia at the medial knee 
was exhibited in 13/15 subjects. Following 
manual therapy but not sham intervention, 
subjects reported decreased pain (visual 
analog scale: 25±26mm) and sensation of 
instability, and demonstrated improved 
stability with SUO (all p<0.05). MDT im-
proved and PPT increased (p<0.05), but 
vibration sense was unchanged. DISCUS-
SION-CONCLUSION: Chronic knee OA 
may result in sensitization of nociceptive 
pathways resulting in QST changes and in-
creased instability. Joint mobilization may 
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be effective in modulating somatosensory 
input and improving functional stability.

MECHANICAL AND THERMAL 
EFFECTS AFTER CERVICAL 
OR THORACIC THRUST 
MANIPULATION IN PATIENTS 
WITH MECHANICAL NECK PAIN: 
A PILOT STUDY
Fernández-de-las-Peñas C, Fernández-
Carnero J, Huerter P, Ortega-Santiago 
R1 Department of Physical Therapy, 
Occupational Therapy, Rehabilitation 
and Physical Medicine, Universidad Rey 
Juan Carlos, Alcorcón, SPAIN
E-mail: cesar.fernandez@urjc.es

BAKGROUND: Previous studies have 
investigated mechanical and thermal ef-
fects of cervical spine mobilization in pa-
tients with neck pain. No study has directly 
compared differences in mechanical/ther-
mal effects of cervical and thoracic thrust 
manipulation. Our aim was to investigate 
changes in pressure pain thresholds (PPT) 
and heat/cold pain thresholds after the ap-
plication of cervical or thoracic manipu-
lation in mechanical neck pain patients. 
METHODS: Fifteen women (mean age: 
28 ± 6 years) with mechanical neck pain 
were randomly assigned to group A, which 
received a cervical spine manipulation or 
group B, which received a thoracic thrust 
manipulation. PPT were assessed over the 
C5-C6 facet joint and the tibialis anterior 
muscles, and heat/cold pain thresholds 
over the cervical spine were assessed at 
baseline and 5 minutes post-intervention 
by a therapist blinded to the treatment 
allocation of the patient. RESULTS: The 
ANOVA revealed a significant increase for 
PPT levels over the tibialis anterior muscle 
(F =4.8; P = 0.045) but only a trend for PPT 
over the cervical spine (F = 4.1; P = 0.07). 
No significant changes for heat/cold pain 
thresholds over the cervical spine (heat: F 
= 0.7; P = 0.4; cold: F = 0.2; P = 0.6) was also 
found. DISCUSSION-CONCLUSION: 
These preliminary data suggests that either 
cervical or thoracic thrust manipulation 
has a mechanical, but not thermal hypo-
algesic effect in patients with mechanical 
neck pain. Furthermore, the mechanical 
hypoalgesic effect seems to be general and 
not segmental, although further studies are 
needed.

CHANGES IN PAIN AND 
CERVICAL RANGE OF MOTION 
AFTER CERVICAL OR THORACIC 
THRUST MANIPULATION IN 
PATIENTS WITH MECHANICAL 
NECK PAIN: A PILOT STUDY
Fernández-Carnero J1, Huerter P1, 
Fernández-de-las-Peñas C1, Cleland 
JA2 1Department of Physical Therapy, 
Occupational Therapy, Rehabilitation 
and Physical Medicine, Universidad 
Rey Juan Carlos, Alcorcón, SPAIN; 
2 Department of Physical Therapy, 
Franklin Pierce College, Concord, NH, 
USA
E-mail: cesar.fernandez@urjc.es

BACKGROUND: Previous studies have 
investigated the effectiveness of cervical or 
thoracic spine manipulation in neck pain. 
No study has directly compared differ-
ences between cervical and thoracic thrust 
manipulation. Our aim was to investigate 
changes in pain and cervical range of mo-
tion (ROM) after the application of either 
cervical or thoracic manipulation in pa-
tients with mechanical neck pain. METH-
ODS: Twelve women (mean age: 26 ± 8 
years) with mechanical neck pain were ran-
domly assigned to 1 of 2 groups: group A 
received a cervical spine manipulation and 
group B received a thoracic thrust manipu-
lation. Outcome measures included neck 
pain (numerical pain rate scale) and cervi-
cal ROM. Patients were assessed at baseline 
and 5 minutes post-intervention by a thera-
pist blinded to the treatment allocation of 
the patient. RESULTS: The Group*Time 
interaction for the ANOVA test was sta-
tistically significant for pain (F = 15.6; P = 
0.003), indicating greater reduction in the 
cervical manipulation group. The ANOVA 
also showed a significant effect for time 
for flexion (F = 6.5; P = 0.03), both lateral-
flexions (F = 10.8; P = 0.007) and left cer-
vical rotation (F = 5.6; P=0.04). There was 
no statistically significant Group*Time 
interaction for ROM indicating that im-
provements in cervical ROM were similar 
in both groups. DISCUSSION-CONCLU-
SION: These preliminary data suggest that 
cervical spine manipulation may be more 
effective that thoracic spine manipulation 
for an immediate reduction in pain. The 
application of either cervical or thoracic 
manipulation was equally effective in in-
creasing cervical ROM. 

DO BETWEEN SESSION CHANGES 
PREDICT OVERALL GLOBAL 
PERCEPTION OF IMPROVEMENT 
AND FUNCTIONAL 
IMPROVEMENT IN PATIENTS 
WITH SHOULDER IMPINGEMENT 
SYNDROME SEEN FOR FORMAL 
PHYSICAL THERAPY?
Garrison C1, Shanley E1, Thigpen C1, 
McEnroe S1, Hegedus E2, Cook CE2

1Proaxis Physical Therapy, Greensville, SC; 
2Duke University, Durham, NC
E-mail: chad.cook@duke.edu

BACKGROUND: The prognostic value of 
between-sessions change during Physical 
Therapy (PT) interventions is mixed. The 
purpose of this study was to determine 
whether initial between-sessions changes 
were prognostic for final improvement in 
global report of change (GRoC) and func-
tional improvement. METHODS: The 
study included 55 patients (31 males, and 
averages of 52 years/age, Deyo-score=0.18, 
1.5 bouts of recurrence, 240 days duration) 
seen for formal/standardized PT interven-
tion after a diagnosis of shoulder impinge-
ment. Treatment duration ranged from 
1–12 weeks. Analyses included Biserial 
correlation of between sessions changes of 
the GRoC (5 point change) with the ASES 
change score and Kendall Tau correlation 
of the between-sessions changes of the 
GRoC with the final reported GRoC (5 
point change-last reported visit), and ob-
tainment of the ASES-MCID (6.5 points). 
RESULTS: We found no significant cor-
relation of the between-sessions changes 
of the GRoC and the MCID of the ASES 
(r = 0.09; p = 0.53), and the change score 
of the ASES (r = 0.13; p = 0.39). There was 
a moderate correlation between the be-
tween-sessions changes of the GRoC and 
the final reported GRoC (r = .48; p < 0.01). 
DISCUSSION-CONCLUSION: These re-
sults suggest 1 of 3 possible findings: (1) the 
construct of the GRoC may not be related 
to the constructs of the ASES; (2) the valid-
ity of the GRoC and/or the validity of the 
ASES in capturing improvement of one’s 
condition is questionable; (3) between-ses-
sion changes are not prognostic in patients 
with shoulder impingement and should not 
dictate treatment decision making. 
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MODIFICATION OF 
TRADITIONAL MUSCLE ENERGY 
TECHNIQUES FOR TREATMENT 
OF BACKWARD SACRAL 
TORSION IN WOMEN WITH 
CLINICAL HYPERMOBILTY: A 
NOVEL APPROACH
Geiser MB
Aurora Sports Medicine Institute, Mequon, 
WI; Concordia University, Mequon, WI; 
Marquette University, Milwaukee, WI
E-mail: mbgeiser@gmail.com

BACKGROUND: Women have a higher 
incidence of sacro-iliac joint (SIJ) pain 
and dysfunction, and a higher incidence 
of hypermobility than men. Existing text-
books explain the use of muscle-energy 
techniques (MET) to effectively treat SIJ 
dysfunction. However, no literature ad-
dresses modifications specific to hypermo-
bile individuals. The purpose of this inves-
tigation was to examine a novel approach 
using MET principles to treat SIJ pain 
related to Backward Sacral Torsion (BST) 
dysfunction in women with clinical hyper-
mobility. METHODS: A retrospective case 
series (n=5) was performed on consecu-
tive clients who fit the following inclusion 
criteria: clinical hypermobility as deter-
mined by the presence of 5 or more signs 
on a detailed Beighton Scale screening, and 
BST dysfunction determined by the physi-
cal therapist-gathered history and manual 
evaluation. The novel treatment technique 
incorporated common components found 
in traditional MET: spinal extension, 
counter-rotation of the trunk/pelvis and 
reciprocal inhibition, but was completed 
in standing vs. the traditional side-lying 
position. Outcome measures included pain 
scores, ROM, repeated palpation measures 
and quality of life questions. RESULTS: All 
clients achieved a near pain-free state, im-
proved motion and reported higher quality 
of life. Compliance with self-corrections 
was enhanced after the novel technique 
was introduced. There were no adverse 
effects reported using this modified tech-
nique. DISCUSSION-CONCLUSION: 
This approach achieved positive results in 
this patient sample. Future investigations 
should focus on: (1) use in a larger popula-
tion sample; (2) validation of this approach 
as an alternative MET; and (3) comparative 
studies with traditional forms of MET used 
by physical therapists. 

Effects of a lumbopelvic 
joint manipulation on 
quadriceps activation 
of individuals with 
patellofemoral pain 
syndrome
Grindstaff TL, Beazell JR, Hertel J, 
Ingersoll CD
University of Virginia, Charlottesville, 
VA; Central Michigan University, Mt. 
Pleasant, MI
E-mail: TGrindstaff@virginia.edu

BACKGROUND: Interventions applied at 
the lumbopelvic region may improve quad-
riceps force output and activation for indi-
viduals with patellofemoral pain syndrome 
(PFPS). The purpose of this study was to 
determine changes in quadriceps force 
and activation following lumbopelvic joint 
mobilization/manipulation in individuals 
with PFPS. METHODS: Forty-one indi-
viduals with PFPS (x±SD; age=25.2±7.9yr; 
ht=174.5 ±11.9cm; mass=78.3±16.9kg) 
were used in this single-blind randomized 
control trial. Quadriceps force and activa-
tion were measured using the burst-super-
imposition technique. Participants were 
randomized to either lumbopelvic joint 
manipulation (Grade V), 1 minute lum-
bar passive range of motion (Grade II), or 
prone on elbows (sham) for 3 minutes. A 
two-way mixed model ANOVA was used to 
compare changes in quadriceps force and 
activation between groups over time (pre, 
post 0, 20, 40, 60 min). RESULTS: Maximal 
voluntary isometric contraction (MVIC) 
(F5.33,101.18= .65, P= .74) and central activa-
tion ratio (CAR) (F4.84, 92.02= .38, P= .86) 
values were not different between groups 
across time. When groups were pooled, 
there were significant differences across 
time for MVIC (F2.67, 92.02= 5.03, P= .004) 
and CAR (F2.42, 92.02= 3.85, P= .02). Quad-
riceps force output did not change follow-
ing intervention (P= .11), but decreased at 
the 20-60 minutes post-intervention (P< 
.04). All groups demonstrated decreased 
quadriceps activation immediately follow-
ing intervention (P< .001), but subsequent 
measures were not different than pre-in-
tervention levels (P> .09). DISCUSSION-
CONCLUSIONS: Interventions applied at 
the lumbopelvic region do not immediately 
affect quadriceps force output or activa-
tion. Local muscle fatigue may have been 
responsible for decreased force output and 

activation over the course of the testing 
sessi

QUANTIFICATION OF LUMBAR 
MULTIFIDUS MUSCLE 
THICKNESS PRE AND POST 
SPINAL MANIPULATION: 
AN ULTRASOUND IMAGING 
COHORT
Hair LC1, Gill NW1, Raney NH1, Teyhen 
DS1

1 Brooke Army Medical Center, Fort Sam 
Houston, TX
Email: leslie.hair@med.navy.mil

BACKGROUND: A subgroup of patients 
with low back pain has been shown to 
benefit from spinal manipulation. Recent 
evidence suggests spinal manipulation may 
improve activation of the lumbar multifi-
dus (LM). The purpose of this study was 
to document changes in LM anterior to 
posterior thickness post manipulation in 
patients meeting a manipulation clinical 
prediction rule. METHODS: The design 
was a prospective cohort of 15 subjects (9 
males, 6 females). The dependent variable 
was percent thickness change of the L4/5 
and L5/S1 LM during an arm lift task mea-
sured on ultrasound using a parasagittal 
view. Secondary outcome measures in-
cluded the Oswestry Disability Index, Nu-
meric Pain Rating Scale, and Global Rating 
of Change. Outcome measures were taken 
at pre, immediately post, 1-day and 1-week 
post manipulation. Repeated measures 
ANOVAs compared percentage thickness 
change in the LM before and after manipu-
lation. RESULTS: Subjects demonstrated 
increased LM thickness changes on the 
symptomatic side of pain that exceeded 
the minimal detectable change. Signifi-
cant LM thickness changes were noted at 
the L4/5 and L5/S1 levels from pre to post 
manipulation (p < .05) but not at one week 
(p = 0.771). Day 1 changes were significant 
at the L4/5 level only (p < .05). Secondary 
outcomes were all significantly improved 
at 1 week. DISCUSSION-CONCLUSION: 
This cohort demonstrated improvements 
in muscular function of the LM and clinical 
outcome measures post manipulation. The 
immediate LM thickness changes observed 
might suggest a temporary improvement 
in muscular function. Further research is 
required.
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CLINICAL OUTCOMES 
FOLLOWING A STANDARDIZED 
PROTOCOL OF ORTHOPAEDIC 
MANUAL PHYSICAL THERAPY 
AND EXERCISE IN INDIVIDUALS 
WITH HIP OSTEOARTHRITIS 
Hando B, Gill N, Walker M, Garber M
Army Baylor Doctoral Fellowship in 
Orthopaedic Manual Physical Therapy, 
Brooke Army Medical Center, Fort Sam 
Houston, TX
E-mail: benjaminhando@gmail.com

BACKGROUND: Current evidence sug-
gests that an impairment-based ortho-
paedic manual physical therapy (OMPT) 
approach to hip osteoarthritis (OA) is an 
effective intervention strategy. The objec-
tive of this study was to describe short and 
long term outcomes observed in individu-
als with hip OA treated with a pre-selected, 
standardized set of best-evidence OMPT 
and therapeutic exercise (TE) interven-
tions. METHODS: A prospective cohort of 
fifteen subjects (9 males, 6 females, mean 
age: 52 + 7.5 years) with unilateral hip OA 
received an identical protocol of OMPT 
and TE interventions. Subjects attended 10 
treatment sessions over an 8-week period 
for OMPT interventions and performed 
the TE as a home program. RESULTS: 
Baseline to 8-week follow up outcomes 
were as follows: Harris Hip Scale scores im-
proved from 60.3 (+ 10.4) to 80.7 (+10.5), 
Numerical Pain Rating Scale scores im-
proved from 4.3 (+ 1.9) to 2.0 (+ 1.9), hip 
flexion range of motion (ROM) improved 
from 99 degrees (+ 10.6) to 127 degrees 
(+ 6.3) and hip internal rotation ROM im-
proved from 19 degrees (+ 9.1) to 31 de-
grees (+ 11.5). Observed improvements 
at 8-weeks reached statistical significance 
(p<.05) for all measures and were main-
tained at 26-week follow up. Mean Global 
Rating of Change (GROC) scores for the 
8-week and 26-week follow up were +5 (+2) 
and +3 (+4) respectively. DISCUSSION-
CONCLUSION: Improved outcomes ob-
served following a pre-selected, standard-
ized treatment protocol were similar to 
those observed in previous studies involv-
ing impairment-based OMPT and TE for 
hip OA. Future studies might directly com-
pare the two approaches. 

EFFECTS ON PAIN AND 
PRESSURE PAIN SENSITIVITY 
OF MANUAL TREATMENT 
OF THE CERVICAL SPINE IN 
PATIENTS WITH MYOFASCIAL 
TEMPOROMANDIBULAR 
DISORDERS
La Touche R1, Fernández-de-las-Peñas 
C2, Fernández-Carnero J2, Cleland JA3

1Department of Orofacial Pain, 
Universidad CEU, Madrid, SPAIN; 
2Department of Physical Therapy, 
Occupational Therapy, Rehabilitation 
and Physical Medicine, Universidad 
Rey Juan Carlos, Alcorcón, SPAIN; 
3Department of Physical Therapy, 
Franklin Pierce College, Concord,  
NH, USA
E-mail: cesar.fernandez@urjc.es

BACKGROUND: The purpose of this 
study was to investigate the effects of joint 
mobilizations directed at the cervical spine 
and exercises targeting the deep cervical 
flexor muscles on pain and pressure pain 
sensitivity in patients with temporoman-
dibular disorders (TMD). METHODS: 
Nineteen patients (14 females), 19-57 years 
old, with TMD participated in the study. 
All patients received a total of 10 sessions 
over a 5-week period (twice/week). Treat-
ment consisted of interventions directed 
at the cervical spine. Outcomes were col-
lected at baseline, 48 hours after the last 
treatment and at a 12-week follow up pe-
riod and included bilateral pressure pain 
threshold levels (PPT) over the masseter 
and temporalis muscles, active pain-free 
mouth opening (mm), and current level 
of pain (VAS). Repeated measures ANO-
VAs were used to examine the effects of the 
intervention on each outcome measure. 
Within-group effect sizes were also cal-
culated. RESULTS: The ANOVA revealed 
significant differences between baseline 
and both the 48 hours post- as well as the 
12-week follow-up period (P < 0.001) for 
bilateral changes in PPT over both muscles 
and for current pain and active pain-free 
mouth opening (P < 0.001). There was no 
significant difference between the 48 hours 
post and 12-week follow-up (P>0.7). With-
in-group effect sizes were large (d>0.8) for 
both follow-up periods in all outcomes. 
DISCUSSION-CONCLUSION: Physical 
therapy treatment directed at the cervical 
spine may result in improvements in pain 

and PPT in patients with TMD. However, 
future randomized clinical trials are neces-
sary to determine if a cause and effect rela-
tionship exists.

PROGNOSIS FOLLOWING 
ACUTE WHIPLASH ASSOCIATED 
DISORDER: DEVELOPMENT OF A 
NEW CLINICAL TOOL 
Levesque LA, Reese JH, Nailer TA, 
Toland JL, Walton DM 
University of Western Ontario, London, 
Ontario, Canada
E-mail: llevesq2@uwo.ca

BACKGROUND: Whiplash associated 
disorder (WAD) is a widespread and costly 
problem. There is no consensus regarding 
optimal treatment and these individuals of-
ten develop chronic morbidity. We describe 
the development of a screening tool that in-
corporates biological, anatomical and psy-
chosocial factors, aimed at identifying the 
level and nature of risk of poor recovery af-
ter acute WAD. METHODS: The screening 
tool is based on a comprehensive model of 
barriers to recovery. Items were generated 
through consultation with experts across 
various fields. A five member panel of phys-
iotherapists with extensive orthopaedic 
expertise reviewed, reduced and scaled the 
items. Psychometric properties, including 
reliability of the physical assessment, and 
predictive validity of individual items and 
subscales, were evaluated in a cohort of sub 
acute neck pain sufferers. RESULTS: After 
item generation and reduction, a prototype 
tool consisting of 100 self-report and 19 
physical assessment items was developed. 
The self-report tool was acceptable to pa-
tients and clinicians. Inter-rater reliabil-
ity of the physical assessment items ranged 
from slight (ICC 0.25) to substantial (ICC 
0.91). Preliminary predictive validity re-
sults reveal that the tool is able to predict 
outcomes across various constructs, in 
keeping with theoretical hypotheses. DIS-
CUSSION/CONCLUSION: A prototype 
screening tool was constructed based on 
sound theoretical and empirical support for 
risk of chronicity after acute injury. Early 
psychometric properties are promising. 
While preliminary, the tool has shown abil-
ity to predict long-term outcomes based on 
acute presentation. The tool stands to be-
come a useful instrument for intervention 
planning in people with acute WAD.
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manual physical 
therapy combined with 
perturbation exercises 
in the management of 
knee osteoarthritis: a 
Prospective Cohort
Rhon DI, Gill NW, Deyle GD,  
Rendeiro DG 
U.S. Army-Baylor Postprofessional 
Doctoral Program in Orthopaedic 
Manual Physical Therapy, Brooke Army 
Medical Center, San Antonio, TX
E-mail: daniel.rhon@us.army.mil

BACKGROUND: Osteoarthritis (OA) is 
the most common joint disease reported 
worldwide and a leading cause of disability. 
Many impairments, including propriocep-
tion and balance, have been identified in 
this population. A manual physical therapy 
approach has been shown to be highly effec-
tive for improving function and decreasing 
symptoms associated with knee OA. The 
purpose of this study was to: (1) observe 
the outcomes of patients treated with per-
turbations combined with manual physical 
therapy; and (2) describe commonly found 
impairments. Methods: 15 subjects 
(mean age 54) with mean baseline West-
ern Ontario and McMasters (WOMAC) 
osteoarthritis index scores of 111.1 (+/- 
26.4 95% CI) received perturbations while 
performing balance exercises as an adjunct 
to an impairment-based manual physi-
cal therapy program. Treatment occurred 
twice a week for four weeks, with three 
and six month follow-up. Results: There 
were significant improvements from base-
line to six months for all primary outcome 
measures. Mean WOMAC scores at three 
(56.6 +/- 31.6) and six (60 +/- 32.6) months 
demonstrated 49% improvement, exceed-
ing the minimally clinically important dif-
ference (MCID) of 12%. Additionally 69% 
of subjects reported significant improve-
ment in Global Rating of Change (GRC) 
at six months (≥3). All secondary depen-
dent variables improved significantly from 
baseline to 4 weeks. Conclusions: The 
findings of this cohort are consistent with 
prior clinical trials. Patients with knee OA 
consistently derive large benefit from a 
manual physical therapy program. Adding 
perturbation exercises may contribute to 
functional gains. Further research is need-
ed to evaluate the benefits of perturbation 
exercises in this population. 

MANUAL PHYSICAL THERAPY 
OF THE WRIST IN TYPE I 
COMPLEX REGIONAL PAIN 
SYNDROME OF THE UPPER 
EXTREMITY: PRETEST-POSTTEST 
STUDY OVER A PERIOD OF FOUR 
YEARS
Wildeman W, Moesker A, Oerlemans 
HM, Paassen J, Oostendorp RAB
Research Center for Allied Health 
Sciences, Scientific Institute for Quality 
of Healthcare, 
Radboud University Nijmegen Medical 
Center, Nijmegen, the Netherlands
E-mail: wwildemanfth82@hotmail.com

BACKGROUND: Complex Regional Pain 
Syndrome (CRPS) type I is characterised 
by regional impairments such as poorly-
controlled pain and movement restrictions. 
In the hands, movement restrictions are of-
ten found in the joints of the (meta-) car-
pus. This study investigated whether elimi-
nation of the movement restrictions could 
reduce the level of pain and increase joint 
mobility of the hand. METHODS: This 
study included 19 patients, meeting the 
Bruehl criteria, referred to the Pain Treat-
ment Department of the Refaja Hospital, 
Stadskanaal, the Netherlands. All patients 
had been medically treated previously, ac-
cording to the Dutch guidelines for CRPS. 
Measurements (AROM and VAS) were tak-
en at baseline (T1), after the last treatment 
session (T2) and at four years follow-up 
(T3). Therapy consisted of manual trans-
lational mobilization techniques of the 
affected wrist joint and performed within 
the individual patient’s pain threshold. 
Treatment was once every two weeks, with 
a maximum of eight treatment sessions. 
Patients were instructed to perform active 
dorsiflexion and palmarflexion of the wrist 
joint three times a day and to use the affect-
ed arm and hand in their daily activities. 
RESULTS: After a maximum of three treat-
ment sessions we found 12 patients with a 
complete recovery of mobility and com-
plete disappearance of the pain, and mini-
mal clinically important change in AROM 
(8 patients) and VAS (16 patients) in both 
T1-T2 and T2-T3. CONCLUSIONS: 
Translational mobilization techniques may 
possess therapeutic value in CRPS type I of 
the upper extremity, without a neuropathic 
pain component.

IMMEDIATE AND SHORT-TERM 
EFFECTS OF GRASSROOTS 
TRAINING ON CLINICAL 
INSTRUCTORS’ ATTITUDES IN 
PERFORMING AND SUPERVISING 
THRUST JOINT MANIPULATIONS 
AT THE SPINE
Wilson E,1 Rutland M21Little Rock 
AFB, AR; 2Hardin-Simmons University, 
Abilene, TX
E-mail:ericwilson99@gmail.com
BACKGROUND: According to APTA’s 
Manipulation Education Manual, clinical 
instructors (CI’s) are an extension of the ac-
ademic institution and expected to provide 
opportunities for students to develop skills 
across the manual therapy spectrum, as al-
lowed by the CI’s skills. However, Boisson-
nault and Bryan reported the “availability 
and scope of these clinical opportunities are 
limited”. The Hardin-Simmons University 
Physical Therapy Department sponsored a 
Thrust Joint Manipulation (TJM) course to 
enhance their CI’s didactic knowledge and 
psychomotor skill level, and to judge the 
success of this training for future use and 
student placement. METHODS: An eight-
hour workshop (4-hour lab, 2-hour didac-
tic, 2-hour pre-reading) was provided to 14 
of the program’s CI’s covering eight TJM 
techniques. A repeated measure ANOVA 
(SPSS 17.0) was computed comparing a six-
question (15-point Likert scale) question-
naire provided immediately before/after 
the instruction and at 30-day post-instruc-
tion, to determine what changes occurred 
with the CIs’ confidence in performing/
supervising TJM to the thoraco/lumbosa-
cral regions. The instructor was fellowship 
trained in Orthopedic Manual Therapy and 
an AAOMPT Fellow. RESULTS: A statisti-
cally significant difference was demonstrat-
ed when comparing after instruction to be-
fore instruction, in knowing when and how 
to perform TJM and to supervise a student 
in the performance of TJM: When (Tho-
racic p=.007, Lumbosacral p=.012); How 
(Thoracic/Lumbosacral p=.006); Supervise 
(Thoracic p=.001, Lumbosacral p=.004). 
DISCUSSION-CONCLUSION: Signifi-
cant short-term learning effect occurred 
following a program focusing on repetitive 
psychomotor skills and pertinent literature 
review. While national resources are avail-
able through AAOMPT, the grassroots ef-
fect cannot be underestimated by allowing 
faculty to pair strong students and CI’s.


