
Evidence-Informed 
Rehabilitation for Low Back Pain: 

A Brief Overview

Bryan M. Bond, BSc, BS, DC, MS, PhD 

1



Thank-you!!!!!

NCMIC!!!

You doctors for participating and listening!!!
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Objectives

1. Consider and define the therapeutic benefit of exercise in managing 
low back pain.

2. Describe and discuss the evidence-informed clinical practice 
guidelines to promote appropriate treatment decisions.
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Outline

Introduction and Background

Clinical Practice Guidelines for LBP

Clinical Prediction Rules

Exercise for LBP

4



Introduction and Background

According to National Board of Chiropractic Examiners (NBCE):
Low back disorders represent the most common (~ 24%) primary complaint 
within chiropractic practice

5



Introduction and Background

Low back pain (LBP) affects up to 85% of adult population costing 
$86 billion annually in US (Frymoyer & Cats-Baril, 1991; Luo et al., 2004; Martin et al., 2008) 

⅓ to ⅔ of patients with acute LBP transition to chronic LBP (Hush et al., 

2011; Itz et al., 2013; Vasseljen et al., 2013) 

Chronic LBP represents 75% of total treatment costs
Associated with significant disability

Represents the major cause of absenteeism from workplace worldwide 
(Frymoyer & Cats-Baril, 1991; Luo et al., 2004; Ehrlich, 2003) 
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Introduction and Background

Efficacious interventions may prevent or improve disability of 
chronic LBP (Kovacs et al., 2005; Marcuzzi et al., 2015)

Exercise is a viable treatment option for LBP (Qaseem et al., 2017)
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Introduction and Background

Clinical practice guidelines (CPGs) from around globe recommend 
exercise for managing chronic LBP patients:

United States (Qaseem et al., 2017)

Canada (Bussières et al., 2018)

United Kingdom (National Guideline, 2016)

Europe (Oliveira et al., 2018)

8



What constitutes 
Evidence-Based Medicine…..or Chiropractic?  
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(Haneline, 2007)



What are the chiropractic 
clinical practice guidelines for LBP?

According to American Chiropractic Association:
“The ACA adopts, but is not limited to, the Noninvasive Treatments for Acute, 
Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline from the 
American College of Physicians as current best practices for the treatment and 
management of low back pain.”

“…..therefore also adopts, but is not limited to, the clinical practice guideline 
from the Council on Chiropractic Guidelines and Practice Parameters (CCGPP), 
to provide specific guidance in the management or co-management of a 
patient within a chiropractic office.”
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What are evidence-informed clinical practice 
guidelines for low back pain?

Clinical guidelines and 
recommendations for 
low back pain from 
American College of 
Physicians…….”non-DC” 
source (Qaseem et al., 2017)
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What are evidence-informed clinical practice 
guidelines for low back pain?

From ACP (Qaseem et al., 2017):
“Recommendation 1: Given that most patients with acute or subacute low 
back pain improve over time regardless of treatment, clinicians and patients 
should select nonpharmacologic treatment with superficial heat (moderate-
quality evidence), massage, acupuncture, or spinal manipulation (low-quality 
evidence). If pharmacologic treatment is desired, clinicians and patients 
should select nonsteroidal anti-inflammatory drugs or skeletal muscle 
relaxants (moderate-quality evidence). (Grade: strong recommendation).”

12



What are evidence-informed clinical practice 
guidelines for low back pain?

From ACP (Qaseem et al., 2017):
“Recommendation 2: For patients with chronic low back pain, clinicians and 
patients should initially select nonpharmacologic treatment with exercise, 
multidisciplinary rehabilitation, acupuncture, mindfulness-based stress 
reduction (moderate-quality evidence), tai chi, yoga, motor control exercise, 
progressive relaxation, electromyography biofeedback, low-level laser 
therapy, operant therapy, cognitive behavioral therapy, or spinal manipulation
(low-quality evidence). (Grade: strong recommendation).”
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What are evidence-informed clinical practice 
guidelines for low back pain?

From ACP (Qaseem et al., 2017):
“Recommendation 3: In patients with chronic low back pain who have had an 
inadequate response to nonpharmacologic therapy, clinicians and patients 
should consider pharmacologic treatment with nonsteroidal anti-
inflammatory drugs as first-line therapy, or tramadol or duloxetine as second-
line therapy. Clinicians should only consider opioids as an option in patients 
who have failed the aforementioned treatments and only if the potential 
benefits outweigh the risks for individual patients and after a discussion of 
known risks and realistic benefits with patients. (Grade: weak
recommendation, moderate-quality evidence).”
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What are evidence-informed clinical practice 
guidelines for low back pain?
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What are evidence-informed clinical practice 
guidelines for low back pain?

From Council on Chiropractic Guidelines and Practice Parameters 
(CCGPP) (Globe et al., 2016):

“CONCLUSIONS: The evidence supports that doctors of chiropractic are well 
suited to diagnose, treat, co-manage, and manage the treatment of patients 
with low back pain disorders.”
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Management of Chronic LBP
According to CCGPP……. 

17

(Globe et al., 2016)



Rationale for Including Physical Activity in 
Chronic Care Management

Primary reason to emphasize physically 
active lifestyle is to avoid what has been 
termed the disuse syndrome or downward 
spiral of chronic disease (Moore et al., 2016)
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Fear-Avoidance Cycle

• Fear avoidance is concept that 
one should avoid activities due 
to belief that those activities 
will cause pain or further 
injury (Moore et al., 2016)
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Walking Speed as 
Indicator of Health

“Walking speed (WS) is a valid, reliable, sensitive measure 
appropriate for assessing and monitoring functional status and overall 
health in a wide range of populations. These capabilities have led to 
its designation as the “6th vital sign”.” (Middleton et al., 2015)
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Walking Speeds and 
Associated Outcomes
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(Middleton et al., 2015)



Exercise in General….
“The Blue Zones”

Think about a 
disease, especially 
chronic…..does scientific 
literature tell us exercise 
is beneficial? 
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If you want to 
become a Centurion…….

23



Research Hierarchy

24(Yetley et al., 2017)



Exercise for Chronic LBP

25
(Fernández-Rodríguez et al., 2022) 



Exercise for Chronic LBP

CONCLUSION: “Although most exercise interventions had benefits 
for managing pain and disability in chronic LBP, the most beneficial 
programs were those that included (1) at least 1 to 2 sessions per 
week of Pilates or strength exercises; (2) sessions of less than 60 
minutes of core-based, strength, or mind-body exercises; and (3) 
training programs from 3 to 9 weeks of Pilates and core-based 
exercises.” (Fernández-Rodríguez et al., 2022) 

26



Ranking for Each 
Intervention on Pain
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(Fernández-Rodríguez et al., 2022) 

• SUCRA = surface under the 
cumulative ranking curve



Ranking for Each 
Intervention on Disability
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(Fernández-Rodríguez et al., 2022) 

• SUCRA = surface under the 
cumulative ranking curve



Clinical Prediction
Rules (CPR)

What are CPR?

Why use CPRs?

How to use CPRs?

Statistical Definitions

Lumbopelvic Pain
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(Glynn & Weisbach, 2010)
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What are Clinical 
Prediction Rules?

CPRs are algorithmic decision tools designed to aid clinicians in:
Diagnosis

Prognosis

Intervention

Use clinical findings to find statistically meaningful predictors:
History

Physical Examination

Diagnostic

(Glynn & Weisbach, 2010)
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Why Use
CPRs?

Evidence-based health care defined as conscientious, explicit, and 
judicious use of best available evidence

CPRs provide best available “real-world” evidence to improve:
Patient/clinical outcomes

Quality of care

Clinical decisions, especially less experienced doctors or uncommon clinical 
conditions 

Patient satisfaction????

Referrals????

(Glynn & Weisbach, 2010)
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How to 
Use CPRs?

CPRs intended to augment clinical decision-making in areas where 
further research required 

Should not use CPRs in isolation

Use CPRs along with:
Current existing evidence

Patient preferences

Clinical experience

But CPRs are NOT 100% predictive…..false negatives/positives!!! 
They are helpful TOOLS….like any other procedure!!!
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Interpretation of Likelihood 
Ratio (LR) Values

Positive LR Negative LR Interpretation

> 10 < 0.1 Large, often conclusive 

shifts in probability 

5-10 0.1-0.2 Moderate shifts in 

probability

2-5 0.2-0.5 Small, sometimes 

important shifts in 

probability

1-2 0.5-1.0 Probability to small, 

rarely important degree

(Glynn & Weisbach, 2010)



How do you decide who benefits or needs 
exercise for LBP?

Orthopedic testing?

ROM/mobility? 

Experience? What if you just graduated? 

Patient preferences?

Everyone gets exercise?

Nobody gets exercise? 

Educated “assumption” its effective or least not harmful? 

Don’t care or never given much consideration? 

Other rationale?
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Lumbar Stabilization 
for Low Back Pain

Predictor Variables of Success

1. SLR > 91°

2. < 40 years old

3. Aberrant motion present with forward bending

4. Positive prone instability test

Predictor Variables of Non-Success

1. Fear Avoidance Belief Questionnaire – Physical Activity < 8

2. Aberrant movement absent

3. No hypermobility during PA spring testing

4. Negative prone stability test

(Hicks et al., 2005) 
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SLR with Inclinometer
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Aberrant Motion…..
Gower’s Sign



Prone Instability Test

https://www.physio-pedia.com/Prone_Instability_Test
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https://www.physio-pedia.com/Prone_Instability_Test


Prone Instability Test…Relaxed
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Prone Instability Test…Contracted
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P-A Spring Testing

41



42

Clinical Bottom
Line

Presence of a least 3 success predictor variables indicates a small, 
meaningful shift in probability of at least 50% improvement in function 
after 8 weeks of lumbar stabilization or presence of a least 2 non-
success predictor variables indicates a moderate shift in probability 
patient will not improve with lumbar stabilization

Success with 

Stabilization Likely 

if:

Three or more predictor 

variables of success 

present

+LR 4.0 (95% CI 1.6-10.0)

Failure with 

Stabilization Likely   

if:

Three or more predictor 

variables of non-success 

present

-LR 0.2 (95% CI 0.2-0.4)

(Hicks et al., 2005) 



Treatment 2 times a week for 8 weeks

Treatment included:
Exercise including focus on RA, TrA, IO, ES, multifidus, and QL

Magazine: Core Values - NYTimes.com/Video - YouTube
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Intervention

http://www.youtube.com/watch?v=kukmaW9CmSU


Intervention

(Hicks et al. 2005) 
44
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Definition of Success

> 50% on modified Oswestry Disability Index (ODI)

Non-success defined as < 6-point improvement on ODI

(Hicks et al., 2005) 



“A modified version of the CPR that contains only 2 items may possess 
a better predictive validity to identify those most likely to succeed 
with an LSE program. Because this modified version was established 
through post hoc testing, an additional study is recommended to 
prospectively test its predictive validity.”
........”only the presence of aberrant movement and a positive prone 
instability test was used, a significant interaction with treatment was 
found for final disability”

46

(Rabin et al., 2014)



“The findings suggest that individuals with mid-range 
aberrant motion without signs of hypermobility are 
likely to benefit from these exercises. The developed 
model describes altered kinematics of this subgroup of 
subjects and helps to provide construct validity for the 
developed CPR.”
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(Teyhen et al., 2007)



Examples of stabilization exercises…

Exercise including focus on RA, TrA, IO, ES, multifidus, and QL
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Curl-Up…..
Beginner’s and Intermediate
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(McGill, 2007)



Curl-Up…..
Advanced
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(McGill, 2007)



Side-Bridge…..
Beginner’s
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(McGill, 2007)



Side-Bridge…..
Beginner’s and Intermediate
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(McGill, 2007)



Bird Dog…..
Beginner’s
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(McGill, 2007)



Bird Dog…..
Beginner’s and Intermediate
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(McGill, 2007)



Interpretation: “Agonist-antagonist co-activation may not be entirely adaptive, 

and may in fact predispose some individuals to develop low back pain. 

Muscle activation patterns at the hip may be a useful addition for screening 

individuals to identify those at risk of developing low back pain during 

standing.”   

Is there relationship between 
gluteal muscle function and LBP?
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Is there relationship between 
gluteal muscle function and LBP?

Results: “The gluteus medius 
muscle in participants with LBP 
tended to demonstrate reduced 
strength and more trigger points 
compared to the gluteus medius 
muscle of those without LBP.”

56

(Sadler et al., 2019)



Combined Stabilization and Gluteal Exercises 
for Chronic LBP

Conclusion: “Clinical application of 
exercise in this study showed that 
lumbar segmental stabilization 
exercise plus exercise to strengthen 
the muscles of the gluteus resulted in 
a greater decrease in low back pain 
disability index and increase in lumbar 
muscle strength and balance ability 
than lumbar segmental stabilization 
exercise in chronic low back pain 
patients receiving the exercise 
treatments during the same period.”

57(Jeong et al., 2015)



What about training
the gluteal muscles?

58

(Reiman et al., 2012)



Exercise Prescription
Based on EMG……..

Progression of exercise may be based on EMG activity of hip 
muscles

Maximum Voluntary Isometric Contraction (MVIC):
Low level activation: 0-20% MVIC

Moderate level activation: 21-40% MVIC

High level activation: 41-60% MVIC

Very high level: >60% MVIC
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(Reiman et al., 2012)



Exercise Prescription EMG: 
Gluteus Maximus

Low/Moderate EMG Activity for Neurological Re-
education 0-40% (in ascending order)

Higher Level EMG activation (41-60%) for Strength
gain (in ascending order)

Prone bridge/plank (9% MVIC) Sideways lunge (41% MVIC)

Lunge with backward trunk lean Lateral step-up

Bridge Transverse lunge

Clamshell with 30° hip flexion Quadruped arm and leg lift

Lunge Wall squat

Clamshell 60° hip flexion (39% MVIC) Single-limb squat

Single-limb deadlift

Forward step-up – highest!!! (74% MVIC)

60(Reiman et al., 2012)



Forward Step-Up

Forward step-up - YouTube
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https://www.youtube.com/watch?v=ZWFKS1kneMU


Exercise Prescription

Changing a neutral trunk to a 
forward trunk lean

Increases gluteus maximus
activation by 22% during lunge 
exercise
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Exercise Prescription:
Gluteus Medius

Low/Moderate EMG Activity for Neurological Re-
education 0-40% (in ascending order)

Higher Level EMG activation (41-60%) for Strength 
gain (in ascending order)

Prone bridge plank (27% MVIC) Lateral step-up (41% MVIC)

Lunge trunk neutral Quadruped with contralateral arm and leg lift

Unilateral mini-squat Forward step-up

Clamshell 60° hip flexion Unilateral bridge

Sideways lunge Transverse lunge

Clamshell 30° hip flexion (40% MVIC) Side-lying hip abduction

Single-limb deadlift (58% MVIC)

63
(Reiman et al., 2012)



Bridging Exercise
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Bridging Exercise

Using TheraBand® isometric contraction with bridge increased 
GMax activity compared to no TheraBand® (Choi et al., 2015)

65



• Abnormal hip kinematics such as hip internal rotation (IR) and 
hip ADDuction linked to LE disorders
• TFL is a hip abductor but also an internal rotator (IR)

• May want to strengthen hip abduction without activating IR 
muscles….?
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• Exercises with high 
activity of GMED and 
GMAX with low TFL 
activity
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Clamshell Exercise
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Clamshell and Hip 
Abduction Exercise

Selkowitz et al., 2014:
Clamshell exercises decrease TFL activation when compared to side-lying hip 
ABD exercises

Rotating hip (ER/IR) did not affect activation of TFL in side-lying hip ABD

Varying hip angle 30°, 45°, 60° did not affect activation of TFL in clamshell 
exercise

If goal is to decrease TFL activation…….side-lying CLAM is preferred!
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• Hip abductors in stance limb more active than moving
limb

• Squat position: TFL activity reduced, while GMax and 
GMed activity increased
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Summary

Introduction and Background:
LBP the most common primary complaint for DC

Chronic LBP represents 75% of total treatment costs

Clinical Practice Guidelines for LBP recommend exercise:
ACP (Qaseem et al., 2017)

CCGPP (Globe et al., 2016)

Clinical Prediction Rules: 
Exercises for LBP
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To close, I’d like to ask you 
to do this one thing…..

Consider exercise/movement and its benefit for LBP!!!

Questions???

Comments or Feedback…..
Please email……bryan.bond@allencollege.edu

72



References

Bussières, A. E., et al. (2018). Spinal Manipulative Therapy and Other Conservative Treatments for Low Back Pain: A 
Guideline From the Canadian Chiropractic Guideline Initiative. J Manipulative Physiol Ther 41(4): 265-293.

Choi, S. A., et al. (2015). Isometric hip abduction using a Thera-Band alters gluteus maximus muscle activity and the 
anterior pelvic tilt angle during bridging exercise. J Electromyogr Kinesiol 25(2): 310-315.

Ehrlich, G. E. (2003). Back pain. J Rheumatol Suppl, 67, 26-31. doi:0315162X-30-26S [pii].

Fernández-Rodríguez, R., et al. (2022). Best Exercise Options for Reducing Pain and Disability in Adults With Chronic Low 
Back Pain: Pilates, Strength, Core-Based, and Mind-Body. A Network Meta-analysis. JOSPT 52(8): 505-521.

Frymoyer, J. W., & Cats-Baril, W. L. (1991). An overview of the incidences and costs of low back pain. Orthop Clin North 
Am, 22(2), 263-271. 

Globe, G., et al. (2016). Clinical Practice Guideline: Chiropractic Care for Low Back Pain. J Manipulative Physiol Ther 39(1): 
1-22.

Glynn, P. E. and P. C. Weisbach (2010). Clinical prediction rules: a physical therapy reference manual, Jones & Bartlett 
Learning.

Haneline, M. T. (2007). Evidence-based chiropractic practice, Jones and Bartlett Publishers Sudbury, MA.

Hicks, G. E., et al. (2005). Preliminary development of a clinical prediction rule for determining which patients with low 
back pain will respond to a stabilization exercise program. Arch Phys Med Rehabil 86(9): 1753-1762.

Hush, J. M., Lin, C. C., Michaleff, Z. A., Verhagen, A., & Refshauge, K. M. (2011). Prognosis of acute idiopathic neck pain is 
poor: a systematic review and meta-analysis. Arch Phys Med Rehabil, 92(5), 824-829. doi:10.1016/j.apmr.2010.12.025.

73



References

Itz, C. J., Geurts, J. W., van Kleef, M., & Nelemans, P. (2013). Clinical course of non-specific low back pain: a systematic 
review of prospective cohort studies set in primary care. Eur J Pain, 17(1), 5-15. doi:10.1002/j.1532-2149.2012.00170.x 

Jeong, U. C., et al. (2015). The effects of gluteus muscle strengthening exercise and lumbar stabilization exercise on 
lumbar muscle strength and balance in chronic low back pain patients. J Phys Ther Sci 27(12): 3813-3816.

Kovacs, F. M., Abraira, V., Zamora, J., & Fernandez, C. (2005). The transition from acute to subacute and chronic low back 
pain: a study based on determinants of quality of life and prediction of chronic disability. Spine (Phila Pa 1976), 30(15), 
1786-1792. 

Luo, X., Pietrobon, R., Sun, S. X., Liu, G. G., & Hey, L. (2004). Estimates and patterns of direct health care expenditures 
among individuals with back pain in the United States. Spine (Phila Pa 1976), 29(1), 79-86. 
doi:10.1097/01.BRS.0000105527.13866.0F [doi].

Marcuzzi, A., Dean, C. M., Wrigley, P. J., & Hush, J. M. (2015). Early changes in somatosensory function in spinal pain: a 
systematic review and meta-analysis. Pain, 156(2), 203-214. doi:10.1097/01.j.pain.0000460300.10583.f6

Martin, B. I., Deyo, R. A., Mirza, S. K., Turner, J. A., Comstock, B. A., Hollingworth, W., & Sullivan, S. D. (2008). Expenditures 
and health status among adults with back and neck problems. JAMA, 299(6), 656-664. doi:299/6/656 [pii].

McGill, S. (2007). Low Back Disorders: Evidence-based Prevention and Rehabilitation, Human Kinetics.

Middleton, A., et al. (2015). Walking speed: the functional vital sign. J Aging Phys Act 23(2): 314-322.

74



References

Moore, G., Durstine, J. L., Painter, P., & American College of Sports Medicine. (2016). ACSM's Exercise Management for 
Persons With Chronic Diseases and Disabilities, 4E. Human Kinetics.

National Board of Chiropractic Examiners (2015). "Practice Analysis of Chiropractic 2015." Retrieved February 8, 2018, 
from http://nbce.wpengine.com/wp-content/uploads/chapter_08.pdf.

(National Guideline, 2016). National Institute for Health and Care Excellence: Guidelines. Low Back Pain and Sciatica in 
Over 16s: Assessment and Management. London, National Institute for Health and Care Excellence (NICE).

Oliveira, C. B., et al. (2018). Clinical practice guidelines for the management of non-specific low back pain in primary care: 
an updated overview. Eur Spine J 27(11): 2791-2803.

Qaseem, A., et al. (2017). Noninvasive Treatments for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice 
Guideline From the American College of Physicians. Ann Intern Med 166(7): 514-530.

Rabin, A., et al. (2014). A clinical prediction rule to identify patients with low back pain who are likely to experience short-
term success following lumbar stabilization exercises: a randomized controlled validation study. J Orthop Sports Phys Ther
44(1): 6-B13.

Reiman, M. P., et al. (2012). A literature review of studies evaluating gluteus maximus and gluteus medius activation 
during rehabilitation exercises. Physiother Theory Pract 28(4): 257-268.

Disease endpoints: report from a joint US-/Canadian-sponsored working group. Am J Clin Nutr 105(1): 249s-285s.

75

http://nbce.wpengine.com/wp-content/uploads/chapter_08.pdf


References

Sadler, S., et al. (2019). Gluteus medius muscle function in people with and without low back pain: a systematic review. 
BMC Musculoskelet Disord 20(1): 463.

Teyhen, D. S., et al. (2007). Arthrokinematics in a subgroup of patients likely to benefit from a lumbar stabilization 
exercise program. Phys Ther 87(3): 313-325.

Vasseljen, O., Woodhouse, A., Bjorngaard, J. H., & Leivseth, L. (2013). Natural course of acute neck and low back pain in 
the general population: the HUNT study. Pain, 154(8), 1237-1244. doi:10.1016/j.pain.2013.03.032.

Yetley, E. A., et al. (2017).  Options for basing Dietary Reference Intakes (DRIs) on chronic d

76



Objectives

1. Consider and define the therapeutic benefit of exercise in managing 
low back pain.

2. Describe and discuss the evidence-informed clinical practice 
guidelines to promote appropriate treatment decisions.
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Outline

Introduction and Background

Clinical Practice Guidelines for LBP

Clinical Prediction Rules

Exercise for LBP
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Introduction and Background

According to National Board of Chiropractic Examiners (NBCE):
Low back disorders represent the most common (~ 24%) primary complaint 
within chiropractic practice
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Introduction and Background

Low back pain (LBP) affects up to 85% of adult population costing 
$86 billion annually in US (Frymoyer & Cats-Baril, 1991; Luo et al., 2004; Martin et al., 2008) 

⅓ to ⅔ of patients with acute LBP transition to chronic LBP (Hush et al., 

2011; Itz et al., 2013; Vasseljen et al., 2013) 

Chronic LBP represents 75% of total treatment costs
Associated with significant disability

Represents the major cause of absenteeism from workplace worldwide 
(Frymoyer & Cats-Baril, 1991; Luo et al., 2004; Ehrlich, 2003) 
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Introduction and Background

Efficacious interventions may prevent or improve disability of 
chronic LBP (Kovacs et al., 2005; Marcuzzi et al., 2015)

Exercise is a viable treatment option for LBP (Qaseem et al., 2017)
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Introduction and Background

Clinical practice guidelines (CPGs) from around globe recommend 
exercise for managing chronic LBP patients:

United States (Qaseem et al., 2017)

Canada (Bussières et al., 2018)

United Kingdom (National Guideline, 2016)

Europe (Oliveira et al., 2018)
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What constitutes 
Evidence-Based Medicine…..or Chiropractic?  

83

(Haneline, 2007)



What are the chiropractic 
clinical practice guidelines for LBP?

According to American Chiropractic Association:
“The ACA adopts, but is not limited to, the Noninvasive Treatments for Acute, 
Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline from the 
American College of Physicians as current best practices for the treatment and 
management of low back pain.”

“…..therefore also adopts, but is not limited to, the clinical practice guideline 
from the Council on Chiropractic Guidelines and Practice Parameters (CCGPP), 
to provide specific guidance in the management or co-management of a 
patient within a chiropractic office.”

84



What are evidence-informed clinical practice 
guidelines for low back pain?

Clinical guidelines and 
recommendations for 
low back pain from 
American College of 
Physicians…….”non-DC” 
source (Qaseem et al., 2017)
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What are evidence-informed clinical practice 
guidelines for low back pain?

From ACP (Qaseem et al., 2017):
“Recommendation 1: Given that most patients with acute or subacute low 
back pain improve over time regardless of treatment, clinicians and patients 
should select nonpharmacologic treatment with superficial heat (moderate-
quality evidence), massage, acupuncture, or spinal manipulation (low-quality 
evidence). If pharmacologic treatment is desired, clinicians and patients 
should select nonsteroidal anti-inflammatory drugs or skeletal muscle 
relaxants (moderate-quality evidence). (Grade: strong recommendation).”
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What are evidence-informed clinical practice 
guidelines for low back pain?

From ACP (Qaseem et al., 2017):
“Recommendation 2: For patients with chronic low back pain, clinicians and 
patients should initially select nonpharmacologic treatment with exercise, 
multidisciplinary rehabilitation, acupuncture, mindfulness-based stress 
reduction (moderate-quality evidence), tai chi, yoga, motor control exercise, 
progressive relaxation, electromyography biofeedback, low-level laser 
therapy, operant therapy, cognitive behavioral therapy, or spinal manipulation
(low-quality evidence). (Grade: strong recommendation).”
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What are evidence-informed clinical practice 
guidelines for low back pain?

From ACP (Qaseem et al., 2017):
“Recommendation 3: In patients with chronic low back pain who have had an 
inadequate response to nonpharmacologic therapy, clinicians and patients 
should consider pharmacologic treatment with nonsteroidal anti-
inflammatory drugs as first-line therapy, or tramadol or duloxetine as second-
line therapy. Clinicians should only consider opioids as an option in patients 
who have failed the aforementioned treatments and only if the potential 
benefits outweigh the risks for individual patients and after a discussion of 
known risks and realistic benefits with patients. (Grade: weak
recommendation, moderate-quality evidence).”
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What are evidence-informed clinical practice 
guidelines for low back pain?
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What are evidence-informed clinical practice 
guidelines for low back pain?

From Council on Chiropractic Guidelines and Practice Parameters 
(CCGPP) (Globe et al., 2016):

“CONCLUSIONS: The evidence supports that doctors of chiropractic are well 
suited to diagnose, treat, co-manage, and manage the treatment of patients 
with low back pain disorders.”
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Management of Chronic LBP
According to CCGPP……. 

91

(Globe et al., 2016)



Rationale for Including Physical Activity in 
Chronic Care Management

Primary reason to emphasize physically 
active lifestyle is to avoid what has been 
termed the disuse syndrome or downward 
spiral of chronic disease (Moore et al., 2016)
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Fear-Avoidance Cycle

• Fear avoidance is concept that 
one should avoid activities due 
to belief that those activities 
will cause pain or further 
injury (Moore et al., 2016)
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Walking Speed as 
Indicator of Health

“Walking speed (WS) is a valid, reliable, sensitive measure 
appropriate for assessing and monitoring functional status and overall 
health in a wide range of populations. These capabilities have led to 
its designation as the “6th vital sign”.” (Middleton et al., 2015)
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Walking Speeds and 
Associated Outcomes

95

(Middleton et al., 2015)



Exercise in General….
“The Blue Zones”

Think about a 
disease, especially 
chronic…..does scientific 
literature tell us exercise 
is beneficial? 
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If you want to 
become a Centurion…….
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Research Hierarchy

98(Yetley et al., 2017)



Exercise for Chronic LBP

99
(Fernández-Rodríguez et al., 2022) 



Exercise for Chronic LBP

CONCLUSION: “Although most exercise interventions had benefits 
for managing pain and disability in chronic LBP, the most beneficial 
programs were those that included (1) at least 1 to 2 sessions per 
week of Pilates or strength exercises; (2) sessions of less than 60 
minutes of core-based, strength, or mind-body exercises; and (3) 
training programs from 3 to 9 weeks of Pilates and core-based 
exercises.” (Fernández-Rodríguez et al., 2022) 
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Ranking for Each 
Intervention on Pain

101

(Fernández-Rodríguez et al., 2022) 

• SUCRA = surface under the 
cumulative ranking curve



Ranking for Each 
Intervention on Disability

102

(Fernández-Rodríguez et al., 2022) 

• SUCRA = surface under the 
cumulative ranking curve



Clinical Prediction
Rules (CPR)

What are CPR?

Why use CPRs?

How to use CPRs?

Statistical Definitions

Lumbopelvic Pain

103

(Glynn & Weisbach, 2010)



104

What are Clinical 
Prediction Rules?

CPRs are algorithmic decision tools designed to aid clinicians in:
Diagnosis

Prognosis

Intervention

Use clinical findings to find statistically meaningful predictors:
History

Physical Examination

Diagnostic

(Glynn & Weisbach, 2010)
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Why Use
CPRs?

Evidence-based health care defined as conscientious, explicit, and 
judicious use of best available evidence

CPRs provide best available “real-world” evidence to improve:
Patient/clinical outcomes

Quality of care

Clinical decisions, especially less experienced doctors or uncommon clinical 
conditions 

Patient satisfaction????

Referrals????

(Glynn & Weisbach, 2010)
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How to 
Use CPRs?

CPRs intended to augment clinical decision-making in areas where 
further research required 

Should not use CPRs in isolation

Use CPRs along with:
Current existing evidence

Patient preferences

Clinical experience

But CPRs are NOT 100% predictive…..false negatives/positives!!! 
They are helpful TOOLS….like any other procedure!!!
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Interpretation of Likelihood 
Ratio (LR) Values

Positive LR Negative LR Interpretation

> 10 < 0.1 Large, often conclusive 

shifts in probability 

5-10 0.1-0.2 Moderate shifts in 

probability

2-5 0.2-0.5 Small, sometimes 

important shifts in 

probability

1-2 0.5-1.0 Probability to small, 

rarely important degree

(Glynn & Weisbach, 2010)



How do you decide who benefits or needs 
exercise for LBP?

Orthopedic testing?

ROM/mobility? 

Experience? What if you just graduated? 

Patient preferences?

Everyone gets exercise?

Nobody gets exercise? 

Educated “assumption” its effective or least not harmful? 

Don’t care or never given much consideration? 

Other rationale?
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Lumbar Stabilization 
for Low Back Pain

Predictor Variables of Success

1. SLR > 91°

2. < 40 years old

3. Aberrant motion present with forward bending

4. Positive prone instability test

Predictor Variables of Non-Success

1. Fear Avoidance Belief Questionnaire – Physical Activity < 8

2. Aberrant movement absent

3. No hypermobility during PA spring testing

4. Negative prone stability test

(Hicks et al., 2005) 
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SLR with Inclinometer
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Aberrant Motion…..
Gower’s Sign



Prone Instability Test

https://www.physio-pedia.com/Prone_Instability_Test
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https://www.physio-pedia.com/Prone_Instability_Test


Prone Instability Test…Relaxed
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Prone Instability Test…Contracted
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P-A Spring Testing

115
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Clinical Bottom
Line

Presence of a least 3 success predictor variables indicates a small, 
meaningful shift in probability of at least 50% improvement in function 
after 8 weeks of lumbar stabilization or presence of a least 2 non-
success predictor variables indicates a moderate shift in probability 
patient will not improve with lumbar stabilization

Success with 

Stabilization Likely 

if:

Three or more predictor 

variables of success 

present

+LR 4.0 (95% CI 1.6-10.0)

Failure with 

Stabilization Likely   

if:

Three or more predictor 

variables of non-success 

present

-LR 0.2 (95% CI 0.2-0.4)

(Hicks et al., 2005) 



Treatment 2 times a week for 8 weeks

Treatment included:
Exercise including focus on RA, TrA, IO, ES, multifidus, and QL

Magazine: Core Values - NYTimes.com/Video - YouTube
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Intervention

http://www.youtube.com/watch?v=kukmaW9CmSU


Intervention

(Hicks et al. 2005) 
118
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Definition of Success

> 50% on modified Oswestry Disability Index (ODI)

Non-success defined as < 6-point improvement on ODI

(Hicks et al., 2005) 



“A modified version of the CPR that contains only 2 items may possess 
a better predictive validity to identify those most likely to succeed 
with an LSE program. Because this modified version was established 
through post hoc testing, an additional study is recommended to 
prospectively test its predictive validity.”
........”only the presence of aberrant movement and a positive prone 
instability test was used, a significant interaction with treatment was 
found for final disability”

120

(Rabin et al., 2014)



“The findings suggest that individuals with mid-range 
aberrant motion without signs of hypermobility are 
likely to benefit from these exercises. The developed 
model describes altered kinematics of this subgroup of 
subjects and helps to provide construct validity for the 
developed CPR.”

121

(Teyhen et al., 2007)



Examples of stabilization exercises…

Exercise including focus on RA, TrA, IO, ES, multifidus, and QL
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Curl-Up…..
Beginner’s and Intermediate

123

(McGill, 2007)



Curl-Up…..
Advanced

124

(McGill, 2007)



Side-Bridge…..
Beginner’s

125

(McGill, 2007)



Side-Bridge…..
Beginner’s and Intermediate

126

(McGill, 2007)



Bird Dog…..
Beginner’s

127

(McGill, 2007)



Bird Dog…..
Beginner’s and Intermediate

128

(McGill, 2007)



Interpretation: “Agonist-antagonist co-activation may not be entirely adaptive, 

and may in fact predispose some individuals to develop low back pain. 

Muscle activation patterns at the hip may be a useful addition for screening 

individuals to identify those at risk of developing low back pain during 

standing.”   

Is there relationship between 
gluteal muscle function and LBP?
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Is there relationship between 
gluteal muscle function and LBP?

Results: “The gluteus medius 
muscle in participants with LBP 
tended to demonstrate reduced 
strength and more trigger points 
compared to the gluteus medius 
muscle of those without LBP.”

130

(Sadler et al., 2019)



Combined Stabilization and Gluteal Exercises 
for Chronic LBP

Conclusion: “Clinical application of 
exercise in this study showed that 
lumbar segmental stabilization 
exercise plus exercise to strengthen 
the muscles of the gluteus resulted in 
a greater decrease in low back pain 
disability index and increase in lumbar 
muscle strength and balance ability 
than lumbar segmental stabilization 
exercise in chronic low back pain 
patients receiving the exercise 
treatments during the same period.”

131(Jeong et al., 2015)



What about training
the gluteal muscles?

132

(Reiman et al., 2012)



Exercise Prescription
Based on EMG……..

Progression of exercise may be based on EMG activity of hip 
muscles

Maximum Voluntary Isometric Contraction (MVIC):
Low level activation: 0-20% MVIC

Moderate level activation: 21-40% MVIC

High level activation: 41-60% MVIC

Very high level: >60% MVIC

133

(Reiman et al., 2012)



Exercise Prescription EMG: 
Gluteus Maximus

Low/Moderate EMG Activity for Neurological Re-
education 0-40% (in ascending order)

Higher Level EMG activation (41-60%) for Strength
gain (in ascending order)

Prone bridge/plank (9% MVIC) Sideways lunge (41% MVIC)

Lunge with backward trunk lean Lateral step-up

Bridge Transverse lunge

Clamshell with 30° hip flexion Quadruped arm and leg lift

Lunge Wall squat

Clamshell 60° hip flexion (39% MVIC) Single-limb squat

Single-limb deadlift

Forward step-up – highest!!! (74% MVIC)

134(Reiman et al., 2012)



Forward Step-Up

Forward step-up - YouTube
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https://www.youtube.com/watch?v=ZWFKS1kneMU


Exercise Prescription

Changing a neutral trunk to a 
forward trunk lean

Increases gluteus maximus
activation by 22% during lunge 
exercise
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Exercise Prescription:
Gluteus Medius

Low/Moderate EMG Activity for Neurological Re-
education 0-40% (in ascending order)

Higher Level EMG activation (41-60%) for Strength 
gain (in ascending order)

Prone bridge plank (27% MVIC) Lateral step-up (41% MVIC)

Lunge trunk neutral Quadruped with contralateral arm and leg lift

Unilateral mini-squat Forward step-up

Clamshell 60° hip flexion Unilateral bridge

Sideways lunge Transverse lunge

Clamshell 30° hip flexion (40% MVIC) Side-lying hip abduction

Single-limb deadlift (58% MVIC)

137
(Reiman et al., 2012)



Bridging Exercise
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Bridging Exercise

Using TheraBand® isometric contraction with bridge increased 
GMax activity compared to no TheraBand® (Choi et al., 2015)
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• Abnormal hip kinematics such as hip internal rotation (IR) and 
hip ADDuction linked to LE disorders
• TFL is a hip abductor but also an internal rotator (IR)

• May want to strengthen hip abduction without activating IR 
muscles….?
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• Exercises with high 
activity of GMED and 
GMAX with low TFL 
activity

141



Clamshell Exercise
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Clamshell and Hip 
Abduction Exercise

Selkowitz et al., 2014:
Clamshell exercises decrease TFL activation when compared to side-lying hip 
ABD exercises

Rotating hip (ER/IR) did not affect activation of TFL in side-lying hip ABD

Varying hip angle 30°, 45°, 60° did not affect activation of TFL in clamshell 
exercise

If goal is to decrease TFL activation…….side-lying CLAM is preferred!
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• Hip abductors in stance limb more active than moving
limb

• Squat position: TFL activity reduced, while GMax and 
GMed activity increased

144



Summary

Introduction and Background:
LBP the most common primary complaint for DC

Chronic LBP represents 75% of total treatment costs

Clinical Practice Guidelines for LBP recommend exercise:
ACP (Qaseem et al., 2017)

CCGPP (Globe et al., 2016)

Clinical Prediction Rules: 
Exercises for LBP
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To close, I’d like to ask you 
to do this one thing…..

Consider exercise/movement and its benefit for LBP!!!

Questions???

Comments or Feedback…..
Please email……bryan.bond@allencollege.edu
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