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What did | want?

Multidisciplinary
Evidence based
Research

Graduate education
Serve the community
Money




OIOC

Apply research findings to the prevention and
treatment of musculoskeletal injuries and
disorders:

o0 Clinic

o Evidence -based treatment: Model Clinics

0 Industry consultation

o Con Ed, NYCTA, US Navy, Google, Deutsche Bank

o Training and education

o NYU ERBI/ERC Graduate Program
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NYU Graduate Program of
Ergonomic and Biomechanics (ERBI) and CDC
NIOSH Education and Research Center (ERC)

e Master of Science

— Objective: Professional careers

— Funded by CDC -NIOSH

— Education and Research Center (ERC) Region Il
— National Occupational Research Agenda (NORA)

 Ph.D.

— Objective: Academic and research careers

— Doctoral research areas
» Biomechanical analysis of human performance and ris k of injury
» Rehabllitation (diagnostic, treatment)
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Biomechanics
Kinematics/Kinetics
Motion Tracking/EMG

— Recruitment

— Amplitude

— Fatigue

— Co-contraction
— Fiber type
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Purpose of Study

e Force exertion and motor control in standing
more complex posture

e Methods

— Healthy volunteers (n=15)
— Cat-scan

— B-200

— EMG of trunk muscles

— Repeated measures design
(Sheikhzadeh et al 2007)
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EMG —Driven Model and
Trunk Motor -control

(Sheikhzadeh et al 2007) A NYUHJD
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Method and Testing

% of Sagittal MVE
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EMG -driven Model Results
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Transverse

10 selected muscles
were significantly
affected by the
magnitude and angles
of the net resultant
forces.

The controllability and
capability of high
magnitude moments
were affected by the
direction of the net
resultant moment.
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Implications for Treatment

Low back pain patients

Test patients for more complex task if
needed

Brake down task into components

Train complex task

Functional training-readiness for
work/life




Trunk Model
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EMG-Driven Models

Nor_EMG
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Human Performance &
Prevention of Injury

* The influence of target size and weight
on trunk muscle recruitment in different
lifting s
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Physical Workload in Physical
Education (PE)Teachers

o A

(Sandmark et al, 1999)

NYUHJD

Orthopaedic Surgery




(Pappas et al 2005-2006, Liederbach 2005-2008pe NYUHJD
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Results
e Strong support for ligament dominance theory

— Females landed with significantly increased knee
valgus

— Knee valgus was 8° higher or about 50%
— Knee valgus increased in females during one leg jump

* No support for quadriceps dominance theory
— Females exhibited 30% higher quadriceps activity (NS)

* No support for straight knee landing theory

— Males and females landed with identical knee flexion
(Pappas et al 2005-2008)
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Implications for Treatment

Include jump In training In rehabilitation

Gender differences, knee valgus increased
significantly after fatigue training in women

Train endurance of knee muscles

Evaluate the work requirements, functional
training

Foot position does not seem to affect landing

(Pappas et al 2005-2006)
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Further Projects

Formed a more formal multidisciplinary
research group

Explore different venues and research
projects in sports, work and performance
Industry, performing arts

Prevention (training), rehabllitation
(treatment) and work changes (ergonomics)

Awareness, dissemination and publication

NYUHJD

e’ Orthopaedic Surgery




Human Performance &
Prevention of Injury

e The effect of shoe
heel height and floor
Incline on time to
stability, ankle joint
position and muscle
activity in elite
female dancers
during leg jJump
landing.
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Current Clinical Studies

 What are the questions?

« Patient population nonspecific musculoskeletal
pain (examples spine, shoulder, knee OA)

— How can we get patients to function better?

— How can we get patients back to work?
What model do we use?
Do we have appropriate instruments?
What factors affect outcomes?
What treatments affect outcomes?

How can we translate research findings into clinica
practice?
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Current Clinical Studies
-« |

Method (Instrument development)

— Satisfaction and clinical outcomes (PhD  -Dissertation)
Outcomes (Cohort)

— Predictors for recovery in low back pain; Co  -morbidity
(a new red flag for delayed recovery)

Interventions (RCT)

— Return and stay at work , the “Return to Work Program
(US Navy)

— Cognitive Behavior Treatment vs. Exercise (pilot)

Research to Practice (Cross -sectional)

— Guidelines for low back pain in primary care (PhD
Dissertation)
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Method (Instrument development)

Patient outcome satisfaction:

— Patient’s perception or rating of the result of a pa rticular
Intervention (biologic and physiologic outcomes,
functioning, patients’ general heath perceptions and
quality of life).

Quality of care and satisfaction as a health care indicator
Application of this concept in a clinical setting

Understand how LBP patients evaluate satisfaction and its
relationship to outcome
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Instrument Development:
Reliability and validity of a treatment
outcome satisfaction questionnaire for Low

Back Pain (LBP) patients

Outcome satisfaction

— satisfaction with the outcome of physical therapy
treatment

— disorder specific
— multidimensional attitudinal response
» cognitive, behavioral and affective response
N=300 adults with primary diagnosis of LBP
Questionnaire
— two global measures
— multidimensional scale of 8 items
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Current Clinical Studies

Method (Instrument development)
— Satisfaction and clinical outcomes (PhD  -Dissertation)

Outcomes (Cohort) n

— Predictors for recovery in low back pain; Co  -morbidity
(a new red flag for delayed recovery)

Interventions (RCT)

— Return and stay at work , the “Return to Work Program
(US Navy)

— Cognitive Behavior Treatment vs. Exercise (pilot)

Research to Practice (Cross -sectional)

— Guidelines for low back pain in primary care (PhD
Dissertation)
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Model for Lower Back Pain

Specific Medical
yes | 15% Treatment
Red Flags

no Non- Maintain activity

e to multidiscip-
SDECIfIC linary treatment

85%

Disc Observe
pathology course
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Return to Work
Low Back Pain
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Return to Work from Non-Specific Low Back Pain Sick  ness-Absence
by Number of Body Systems affected with comorbidity

Uncomplicated LBP
1 body system affect
2 body system affect
3 body system affect}

4 body system affect
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Current Clinical Studies

Method (Instrument development)
— Satisfaction and clinical outcomes (PhD  -Dissertation)

Outcomes (Cohort)

— Predictors for recovery in low back pain; Co -morbidity
(a new red flag for delayed recovery) n

Interventions (RCT)

— Return and stay at work , the “Return to Work Program
(US Navy)

— Cognitive Behavior Treatment vs. Exercise (pilot)

Research to Practice (Cross -sectional)

— Guidelines for low back pain in primary care (PhD
Dissertation)
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Delayed Return to Work NSLBP
>1 and >3 months (n=1660)

Transit Authority Consolidated Edison

Predictor HR 95% CL p-value HR  95% CL p-value

Age>45yrs 1.3 (1.10-1.48) <0.01 1.3 (1.05-1.52) 0.01

Abn Gait 1.3 (1.17-1.45) <0.01 1.4 (1.22-1.67) <0.01

Oswestry >50 1.5 (1.23-1.74) <0.01 1.6 (1.26-2.07) <0.01

Demographics, standardized clinical data, work satisfaction, perceived disability, FAB, work
stress level, job demands, IOD/non 10D and other (Nordin et al 1997, Harwood et al 1999)
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Work Conditioning Program

CBT

Excercises/

- Fitness

Education

High return (90%) and retention (60%) to work

(Lindstrom et al 1992, Loisel et al 1998-2007, Campello et al 2003-2007, Tveito et al 2004)

i8¥ Orthopaedic Surgery




Intervention Studies:
Backs to Work

e US NAVY

— Outcome study
— Transfer of knowledge

— RCT

— Usual Navy care vs. multidisciplinary care
— Follow-up

— System-wide implementation US Navy

i8¥ Orthopaedic Surgery




Intervention Studies:
Effect of a brief cognitive-behavioral intervention
distress on quality of life in patients with chroni
LBP

Physical therapy patients with >3months LBP
Screen for distress
RCT: Physical therapy vs. Physical therapy and cognit

behavioral therapy
Effect of CBT on distress
Relationship between distress and quality of life
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Current Clinical Studies

Method (Instrument development)
— Satisfaction and clinical outcomes (PhD  -Dissertation)

Outcomes (Cohort)

— Predictors for recovery in low back pain; Co  -morbidity
(a new red flag for delayed recovery)

Interventions (RCT)

— Return and stay at work , the “Return to Work Program
(US Navy)

— Cognitive Behavior Treatment vs. Exercise (pilot)

Research to Practice (Cross -sectional)

— Guidelines for low back pain in primary care (PhD
Dissertation)
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Trade Specific
Ergonomic Manual

Mortar Mixing
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@ Training Materials

Trade

Symptom Specific Focus
Survey Training Groups

Module




@ Results

Self - perceived work exposure ratings - MT

Working in awkward, bent
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| Continuing to work
when in pain




Results
Self - perceived work exposure ratings - HH

"

Working in hot, cold, humid

or wet condltlons
. ‘

-

Contlnumg to work when
in pain



Focus Groups Cement & Concrete
-Hazardous tasks identified

RLLLE - L0 s

===  Shoveling
- Hose work
—=a Jackhammering

. Steel work

Laying deck
Stripping
E— — _;.-:l




@ Trade Specific Ergo Kit

Case
Studies




Strength

* Multidisciplinary team
— physician, physical therapist, psychologist, ergonomist, engineer,
epidemiologist, biomechanician, librarian, graduate students
« Research
— Quantification of human performance

¢ quantification of muscle activity (EMG), kinematic analysis,
guestionnaires

— Methods
* Clinical Studies
— Instruments development,
— Study design, cohort, RCT
— Transfer of knowledge (research to practice)




Thank You

Tack sa mycket

margareta.nordin@nyu.edu




