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Research Question 
What is the clinical effectiveness of exercise for the management of back pain? 

Key Findings 
Forty-six systematic reviews (12 with meta-analysis) were identified regarding the clinical 

benefits and harms of exercise for adults with back pain. 

Methods 
A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD), 

Canadian and major international health technology agencies, as well as a focused Internet 

search. Methodological filters were applied to limit retrieval to health technology 

assessments, systematic reviews and meta-analyses. Where possible, retrieval was limited 

to the human population. The search was also limited to English language documents 

published between January 1, 2012 and July 21, 2017. Internet links were provided where 

available. 

Selection Criteria 
One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Adults with acute or chronic back pain 

Intervention Exercise (including hydrotherapy and aquatic exercise) 

Comparators Opioids; 
No treatment; 
Wait-list 
Placebo 

Outcomes Clinical benefits and harms (e.g., pain, physical function, social function [including return to school or work], 
emotional and psychological functioning [e.g., anxiety, depression, sleep], health-related quality of life) 

Study Designs Health technology assessments, systematic reviews, meta-analyses 
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Results 
Forty-six systematic reviews (12 with meta-analysis) were identified regarding the clinical 

benefits and harms of exercise for adults with back pain. No relevant health technology 

assessments were identified.  

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 
Forty-six systematic reviews

1-46
 (12 with meta-analysis)

14-15,20-22,25,32-36,44 
were identified 

regarding the clinical effectiveness of exercise for adults with back pain. There were a 

variety of exercise programs investigated in the literature, including aerobic, strengthening, 

range of motion, flexibility, walking, motor control, core, balance, endurance, sling exercise, 

cardiovascular, technology-supported exercise, proprioceptive training, the McKenzie 

method, Pilates, yoga, tai chi, resistance exercise training, and general exercise.
1-46

 

Overall, the large volume of evidence suggested that exercise may be effective for 

symptom reduction in patients with back pain.
1-46

 The effectiveness of specific exercise 

programs varies.
1-46

 Exercise programs are well-tolerated by patients with back pain, 

demonstrated by the very few reported cases of adverse events in the literature.
1-46

 

Detailed study characteristics are provided in Table 2. 

Table 2: Summary of Included Studies on the Clinical Benefits and Harms of Exercise for 
Back Pain in Adults 

First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

Systematic Reviews and Meta-Analyses 

Chou, 2017
1
  Total number of 

RCTs was NR 

 Patients with 
acute or chronic 
nonradicular or 
radicular low 
back pain  

 N = NR 
 

 Non-
pharmacologic 
therapies 
(including 
various 
exercises) 

 Sham treatment 

 Wait list 

 Usual care 

 Other therapies 

 Pain 

 Function 

 Tai chi (low SOE) and 
yoga (moderate SOE) 
are effective for chronic 
low back pain  

 Evidence supported the 
use of exercise and 
multidisciplinary 
rehabilitation for chronic 
low back pain (low to 
moderate SOE) 

Geneen, 2017
2
  Overview of 

SRs 

 21 Included 
SRs (381 
included 
studies) 

 Adults with 
chronic pain 

 N = 37,143 

 Physical activity 
and exercise 
(including 
aerobic, 
strength, 
flexibility, range 
of motion, and 
core or balance 
training, yoga, 
Pilates, and tai 
chi) 

 No exercise 

 Minimal 
intervention 

 Pain  

 Function 

 QoL 

 Healthcare use 

 Adverse effects 

 Physical activity and 
exercise were reported to 
have a positive effect on 
pain severity, physical 
function, and QoL 

 The quality of the 
evidence was low 

Matheve, 2017
3
  25 included 

RCTs 

 Patients with 

 Technology-
supported 
exercise 
therapy 

 Standard 
treatment 

 Other 

 Pain 

 Disability 

 QoL 

 Evidence suggested 
adding technology-
supported exercise 
therapy to standard 
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First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

low back pain 

 N = NR 

treatments 

 Placebo 

treatment improves pain, 
disability, and QoL 

 Technology-supported 
exercise therapy alone 
does not improve 
outcomes compared to 
other treatments or 
placebo  

Rothberg, 
2017

4
 

 6 included 
RCTs 

 Patients with 
nonchronic, 
nonradicular, 
low back pain 

 N = NR 

 Complementary 
therapies 
(including 
exercise) 

 Standard 
medical therapy 

 Pain  

 Functionality 

 Addition of exercise to 
standard medical therapy 
showed no benefit 

Wieland, 2017
5
  12 included 

RCTs 

 Patients with 
chronic non-
specific low 
back pain 

 N = 1,080 

 Yoga  No specific 
treatment 

 Minimal 
intervention 
(e.g. education) 

 Another active 
treatment 

 Pain  

 Function 

 Adverse effects 

 Low- to moderate-
certainty evidence 
suggested that yoga 
improves back function 
(at 3 and 6 months) 
compared to non-
exercise controls  

 It is unclear if yoga is 
more effective than other 
exercise programs 

Chang, 2016
6
  Number of 

included RCTs 
was NR 

 Patients with 
chronic low 
back pain 

 N = NR 

 Yoga  Not specified in 
abstract 

 Physical 
functioning 

 Disability 

 Pain 

 Psychological 
symptoms 

 Yoga was reported to 
decrease pain and 
disability 

 Additional research is 
needed to determine the 
effect on psychological 
symptoms  

Gordon, 2016
7
  Number of 

included studies 
was NR 

 Patients with 
non-specific low 
back pain 

 N = NR 

 Physical activity  Not specified in 
abstract 

 Not specified in 
abstract 

“A general exercise 
programme that combines 
muscular strength, 
flexibility and aerobic 
fitness is beneficial for 
rehabilitation of non-
specific chronic low back 
pain”

7
 

Ishak, 2016
8
  3 included 

studies  

 Elderly patients 
with low back 
pain 

 N = NR 

 Strengthening 
exercises 

 Control group  Pain 

 Disability 

 Functional 
performance 

 Evidence of fair quality 
suggested that 
strengthening exercises 
reduce pain intensity, 
disability, and improve 
functional performance 

Kamioka, 
2016

9
 

 Overview of 
SRs 

 9 Included SRs 

 N = NR 

 Pilates exercise  Not specified in 
abstract 

 Pain 

 Functionality 

 Pilates exercise was 
associated with pain 
relief and functional 
improvement in the short 
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First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

term 

 No adverse effects or 
harms were reported 

Lawford, 
2016

10
 

 7 included 
RCTs  

 Adults with 
chronic low 
back pain  

 N = 869 

 Walking  Other non-
pharmacological 
management 

 Usual care 

 Disability 

 QoL 

 Function 

 Low quality evidence 
suggested that walking is 
as effective as other non-
pharmacological 
management treatments 
for improving disability, 
function, and QoL 

Lin, 2016
11 

 8 included 
RCTs  

 Adults with 
chronic low 
back pain  

 N = NR 

 Pilates exercise  Usual care 

 Other exercises 

 Pain 

 Functional 
capacity 

 Functional 
ability 

 Pilates improved pain 
relief and functional 
ability compared to usual 
care 

 Pilates and other 
exercises showed similar 
outcomes 

Macedo, 2016
12

  3 included 
RCTs  

 Adults with 
acute, non-
specific low 
back pain  

 N = 197 

 Motor control 
exercise 

 Spinal 
manipulative 
therapy 

 Other forms of 
exercise 

 Medical 
treatment 

 Pain intensity 

 Disability 

 Function 

 QoL 

 Recurrence 

 Very low to moderate 
quality evidence reported 
that motor control 
exercise provides no 
benefit over spinal 
manipulative therapy, 
other forms of exercise, 
or medical treatment 

 More evidence is 
required before firm 
conclusions can be 
drawn 

AHRQ, 2016
13

  156 included 
SRs and RCTs 

 Adults 
nonradicular or 
radicular low 
back pain 

 N = NR 

 Noninvasive 
treatments 
(including 
exercise) 

 Placebo 

 No treatment,  

 Usual care 

 Sham therapy 

 Inactive therapy 

 Another active 
therapy 

 Pain 

 Function 

 Evidence suggested that 
exercise was more 
effective than placebo, 
no intervention, or usual 
care for acute and 
chronic low back pain 
(low to moderate SOE) 

Saragiotto, 
2016

14 
 MA performed 

 32 included 
RCTs  

 Patients with 
acute or chronic 
non-specific low 
back pain  

 N = 2,628 

 Motor control 
exercise 

 Minimal 
intervention 

 Other treatment 
 

 Pain intensity 

 Disability 

 Motor control exercise 
improves pain compared 
to minimal intervention 

 No clinically important 
difference between motor 
control exercise and 
other exercise 
interventions 

Saragiotto, 
2016

15
 

 MA performed 

 29 included 
RCTs  

 Patients with 
chronic non-

 Motor control 
exercise 

 Minimal 
intervention 

 Other treatment 
 

 Pain intensity 

 Disability  

 Function 

 QoL 

 Return to work 

 Very low to moderate 
quality evidence 
suggested motor control 
exercise is superior to a 
minimal intervention 
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First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

specific low 
back pain  

 N = 2,431 

 Recurrence  Very low to low quality 
evidence suggested that 
motor control exercise is 
more effective than 
exercise plus 
electrophysical agents 

 Moderate to high quality 
evidence suggested that 
motor control exercise 
provides similar 
outcomes to manual 
therapies and low to 
moderate quality 
evidence that it provides 
similar outcomes to other 
forms of exercises 

Yamato, 2016
16

  10 included 
RCTs  

 Patients with 
nonspecific 
acute, 
subacute, or 
chronic low 
back pain  

 N = 510 

 Pilates exercise  Minimal 
intervention 

 Other exercises 

 Pain 

 Disability  

 Function 

 Global 
impression of 
recovery 

 Low to moderate quality 
evidence reports that 
Pilates is more effective 
than minimal intervention 

 Additional research is 
required to ascertain 
whether Pilates is more 
effective than other forms 
of exercise 

Chang, 2015
17

  Number of 
included studies 
was NR 

 Patients with 
chronic low 
back pain  

 N = NR 

 Core strength 
training 
strategies 

 Resistance 
training 

 Not specified in 
abstract 

“All of the core strength 
training strategies 
examined in this study 
assist in the alleviation of 
chronic low back pain; 
however, we recommend 
focusing on training the 
deep trunk muscles to 
alleviate chronic low back 
pain”

17
 

Gutke, 2015
18

  Number of 
included studies 
was NR 

 Pregnant 
patients with 
lumbopelvic 
pain  

 N = NR 

 Physiotherapy 
interventions 
(including 
specific 
exercises) 

 Not specified in 
abstract 

 Not specified in 
abstract 

 

 Authors concluded that 
the evidence reviewed 
regarding the 
effectiveness of exercise 
for pregnancy-related 
lumbopelvic pain was 
weak and limited   

Kuss, 2015
19 

 9 included 
studies  

 Elderly patients 
with subacute or 
chronic non-
specific low 
back pain 

 N = NR 

 Physical 
therapy 
approaches 
(including 
strength 
training and 
endurance 
training) 

 Not specified in 
abstract 

 Pain 

 Function 

 Low quality evidence 
reported that 
physiotherapeutic 
techniques have a small-
to-moderate effect on 
pain and a small effect 
on function 

 No comments specific to 
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First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

the effectiveness of 
exercise therapies were 
made in the abstract 

Liddle, 2015
20 

 MA performed 

 34 included 
RCTs  

 Pregnant 
patients with 
low back and 
pelvic pain  

 N = 5,121 

 Any 
intervention 
(including land-
based and 
water-based 
exercise) 

 Usual prenatal 
care 

 Low-back pain 

 Pelvic pain 

 Functional 
disability 

 Sick leave 

 Adverse effects 

 Evidence of low quality 
suggested that exercise 
may reduce pregnancy-
related low back pain 

 Moderate to low quality 
evidence reported 
exercise improves 
functional disability and 
reduces sick leave 

Meng, 2015
21

  MA performed 

 8 included 
studies  

 Patients with 
chronic low 
back pain 

 N = 310 

 Aerobic 
exercise 

 Not specified in 
abstract 

 Disability 

 Pain 

 Depression 

 Anxiety 

 Heart rate 

 Sit-and-reach 
test 

 Maximum 
oxygen 
consumption 

“The current meta-analysis 
provides reliable evidence 
that aerobic exercise could 
effectively diminish pain 
intensity and improve the 
physical and psychologic 
functioning of chronic low 
back pain patients”

21
 

O'Connor, 
2015

22
 

 MA performed 

 26 included 
RCTs and 
qRCTs 

 Patients with 
chronic 
musculoskeletal 
pain (including 
chronic low 
back pain) 

 N = 2,384 

 Walking 
interventions 

 Control 
interventions 

 Pain 

 Function 

 Evidence of fair 
methodological quality 
suggested that walking is 
associated with 
significant improvements 
in pain and function in 
the short to medium-term 

 Long-term effectiveness 
is uncertain 

Patti, 2015
23

  26 included 
RCTs and 
qRCTs 

 Patients with 
chronic low 
back pain 

 N = 2,384 

 Pilates exercise  No treatment 

 Minimal 
intervention 

 Other exercises 

 Pain 

 Disability 

 Pilates exercise reduced 
pain compared to 
minimal physical 
exercise intervention 

Saragiotto, 
2015

24
 

 Number of 
included studies 
was NR 

 Patients with 
low back pain 

 N = NR 

 Yoga  Abstract not 
available online 
for free 

 Abstract not 
available online 
for free 

 Abstract not available 
online for free 

Searle, 2015
25 

 MA performed 

 45 included 
RCTs 

 Exercise 
interventions 

 Control group  

 Other treatment 
group 

 Pain “Our results found a 
beneficial effect for 
strength/resistance and 
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First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

 Adults with non-
specific acute, 
subacute or 
chronic low 
back pain  

 N = NR 

coordination/stabilisation 
exercise programs over 
other interventions in the 
treatment of chronic low 
back pain and that 
cardiorespiratory and 
combined exercise 
programs are ineffective”

25
 

Yamato, 2015
26

  10 included 
RCTs 

 Adults with 
chronic low 
back pain 

 N = 510 

 Pilates exercise  Minimal 
intervention 

 Other exercises 

 Pain 

 Disability 

 Global 
impression of 
recovery 

 QoL 

 Pilates exercise 
programs decreased 
pain and disability 
compared to minimal 
intervention (low to 
moderate quality 
evidence) 

 There is no conclusive 
evidence Pilates is 
superior to other forms of 
exercise 

Lee, 2015
27

  7 included 
RCTs 

 Patients with 
chronic low 
back pain 

 N = NR 

 Sling exercise  Any type of 
treatment 

 Trunk muscle 
activation 

 Trunk muscle 
thickness 

 Pain  

 Disability 

 Due to the small number 
of trials, unclear if sling 
exercise is beneficial to 
patients with chronic low 
back pain 

McCaskey, 
2014

28
 

 18 included 
RCTs 

 Patients with 
chronic neck or 
back pain 

 N = 1,380 

 Proprioceptive 
training 

 Usual care 

 Home based 
training 

 Educational 
therapy 

 Strengthening 

 Stretching 

 Endurance 
training 

 Inactive 
controls 

 Pain 

 Function 

 Proprioceptive training 
may be more effective 
than no intervention (low 
quality evidence) 

 Proprioceptive training 
may be more effective 
than conventional 
physiotherapy (low 
quality evidence) 

 Proprioceptive training 
may be inferior to  
educational and 
behavioural approaches 
(low quality evidence) 

Rodrigues, 
2014

29
 

 10 included 
RCTs 

 Patients with 
musculoskeletal 
pain (including 
back pain) 

 N = NR 

 Workplace 
exercises 
(including 
resistance 
training, cardio 
respiratory 
exercises, 
Pilates, 
stretching, 
postural 
orientation and 
exercises for 

 Not specified in 
abstract 

 

 Pain “Workplace resistance 
training performed at 70-
85% [repetition 
maximum], three times a 
week for 20 minutes 
promotes reduction of the 
pain in shoulders, wrists, 
cervical, dorsal and lumbar 
spine. However, there is no 
consensus regarding the 
total duration of the 
intervention for the 
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First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

relaxation) decrease of 
musculoskeletal pain in 
these regions”

29
 

Stuber, 2014
30 

 5 included 
studies 

 Athletes with 
low back pain  

 N = 151 

 Core stability 
exercises 

 Not specified in 
abstract 

 

 Back pain 
intensity  

 Disability 

 Due to very low quality 
and quantity of evidence, 
unclear if core stability 
exercises are beneficial 
to athletes with low back 
pain 

Wells, 2014
31

  14 included 
RCTs 

 Patients with 
chronic low 
back pain 

 N = NR 

 Pilates exercise  Usual care 

 Physical activity 

 Pain 

 Functional 
ability 

 Pilates improved pain 
and functional ability 
compared to usual care 

 Pilates was reported to 
be equally effective 
compared to massage 
therapy and other forms 
of exercise 

Yue, 2014
32

  MA performed 

 Number of 
included RCTs 
was NR 

 Patients with 
chronic low 
back pain  

 N = NR 

 Sling exercise  Other 
treatments 
(including other 
forms of 
exercise, 
traditional 
Chinese 
medical 
therapy, and 
acupuncture) 

 No treatment 

 Pain 

 Function 

 Return to work 

 Based on limited 
evidence, sling exercise 
was more effective than 
thermomagnetic therapy 

 There was insufficient 
evidence to conclude if 
sling therapy was more 
effective than other forms 
of exercise, physical 
agents combined with 
drug therapy, traditional 
Chinese medical therapy, 
or acupuncture 

Aladro-
Gonzalvo, 
2013

33
 

 MA performed 

 9 included 
RCTs 

 Patients with 
persistent, non-
specific low 
back pain 

 N = NR 

 Pilates exercise  Placebo 
treatment 

 Minimal 
intervention 

 Other 
physiotherapy 
treatments 

 Pain 

 Functional 
disability 

 

 Pilates was moderately 
superior to other 
physiotherapy treatments 
in reducing disability and 
was more effective for 
pain relief and disability 
than minimal intervention 

 Low methodological 
quality limits these 
results 

Bystrom, 
2013

34
 

 MA performed 

 16 included 
RCTs 

 Patients with 
chronic and 
recurrent low 
back pain 

 N = NR 

 Motor control 
exercises 

 General 
exercise 

 Spinal manual 
therapy 

 Minimal 
intervention 

 Pain 

 Disability 
 

 Motor control exercises 
were superior to general 
exercise and spinal 
manual therapy for 
disability 

 Motor control exercises 
were superior to minimal 
intervention for pain and 
disability 
 



 

 
SUMMARY OF ABSTRACTS Exercise for Back Pain 11 

First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

Holtzman, 
2013

35
 

 MA performed 

 8 included 
RCTs 

 Patients with 
chronic low 
back pain 

 N = 743 

 Yoga  Not specified in 
abstract 

 Pain  

 Functional 
disability 

 Yoga demonstrated a 
medium to large effect on 
functional disability and 
pain 

 Methodological concerns 
needs to be addressed in 
future studies before 
definitive conclusions 
can be made 

Miyamoto, 
2013

36 
 MA performed 

 8 included 
RCTs 

 Adults with 
chronic 
nonspecific low 
back pain 

 N = NR 

 Pilates exercise  No treatment  

 Minimal 
intervention 

 Other types of 
exercises 

 Pain 

 Disability 

 Pilates was not superior 
to other forms of exercise 
for reducing pain 
intensity 

 Pilates was more 
effective than minimal 
intervention for reducing 
short-term pain and 
disability 

Pennick, 
2013

37
 

 26 included 
RCTs 

 Pregnant 
women with low 
back and/or 
pelvic pain  

 N = 4,093 

 Any treatment 
(including 
exercise) 

 Usual prenatal 
care 

 Pain 

 Disability 

 Sick leave 

 Evidence of low quality 
suggested that exercise 
significantly reduced pain 
and disability in pregnant 
women with low back 
pain 

Sansonnens, 
2013

38
 

 4 included 
studies 

 Patients with 
chronic low 
back pain 

 N = NR 

 McKenzie 
method 

 Not specified in 
abstract 

 Pain  The McKenzie method 
was effective in reducing 
pain 

 Additional studies and 
long-term results are 
needed to confirm these 
findings 

Schaafsma, 
2013

39
 

 41 included 
RCTs and 
cluster RCTs 

 Workers with 
back pain 

 N = 4,404 

 Physical 
conditioning (as 
part of a return 
to work 
strategy) 

 Usual care 

 Exercise 
therapy 

 Sickness 
absence 
duration 

“The effectiveness of 
physical conditioning as 
part of a return to work 
strategy in reducing sick 
leave for workers with back 
pain, compared to usual 
care or exercise therapy, 
remains uncertain”

39
 

Wells, 2013
40

  Overview of 
SRs 

 5 Included SRs 
(10 included 
studies) 

 Patients with 
chronic low 
back pain 

 N = NR 
 

 Pilates exercise  Not specified in 
abstract 

 Pain 

 Disability 

 Due poor methodological 
quality and quantity of 
primary studies, unclear 
if Pilates exercise is 
beneficial to patients with 
chronic low back pain 
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First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

Hagen, 2012
41

  Overview of 
SRs 

 9 Included SRs 
(224 included 
trials) 

 Patients with 
musculoskeletal 
conditions 
(including low 
back pain) 

 N = 24,059 

 Exercise 
therapy 

 Not specified in 
abstract 

 Pain 

 Function 

 Exercise therapy 
demonstrated a positive 
effect for pain and 
function in patients with 
low back pain 

 

Kristensen, 
2012

42
 

 Number of 
included studies 
was NR 

 Rehabilitation 
patients with 
various 
musculoskeletal 
conditions 
(including 
chronic low 
back pain) 

 N = 1,545 

 Resistance 
training 

 Not specified in 
abstract 

 Muscle strength 

 Pain 

 Functional 
ability 

 Resistance training 
increased muscle 
strength, reduced pain, 
improved functional 
ability 

Lillios, 2012
43

  Number of 
included studies 
was NR 

 Pregnant 
women with low 
back or pelvic 
girdle pain 

 N = NR 

 Core and lower 
extremity 
strengthening 

 Control 

 Alternate 
intervention 

 Pain 

 Adverse events 

“Although all the studies 
reported reduction in 
symptoms, there is no 
conclusive evidence to 
support exercise as a 
superior intervention for the 
treatment of pregnancy-
related low back pain and 
pregnancy-related pelvic 
girdle pain”

43
 

Pereira, 2012
44

  MA performed 

 5 included 
studies 

 Adults with non-
specific chronic 
low back pain 

 N = 139 

 Pilates exercise  Control group 
(no exercise) 

 Lumbar 
stabilization 
exercise 

 Pain 

 Functionality 

 Pilates did not improve 
pain or functionality in 
patients with non-specific 
low back pain compared 
to control and lumbar 
stabilization exercise 
groups 

 

Richards, 
2012

45
 

 4 included 
studies  

 Pregnant 
women with low 
back or pelvic 
pain 

 N = 566 
 
 

 Antenatal 
physical 
therapy 
(including 
exercise) 

 Not specified in 
abstract 

 Functionality  Exercise was found to 
improve functional 
outcomes  
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First Author, 
Year 

Study 
Characteristics 

Intervention(s) Comparator(s) Outcomes Conclusions 

Scharrer, 
2012

46
 

 2 included 
RCTs  

 Patients with 
subacute and 
chronic low 
back pain 

 N = 566 

 Medical training 
therapy 

 Placebo 

 No intervention 

 Other 
interventions 

 Pain 

 Functional 
status  

 Absenteeism 

“There is moderate 
evidence that would 
support the effectiveness of 
medical training therapy in 
the treatment chronic low 
back pain. Future high 
quality RCTs will have to 
clarify whether medical 
training therapy is effective 
and would be superior to 
other forms of therapeutic 
exercise”

46
 

Abbreviations: AHRQ = Agency for Healthcare Research and Quality; MA = meta-analysis; NR = not reported; QoL= quality of life; qRCT = quasi-randomized controlled 

trial; RCT = randomized controlled trial; SOE = strength of evidence; SR = systematic review. 

 

References Summarized 

Health Technology Assessments 
No literature identified. 

Systematic Reviews and Meta-Analyses 
1. Chou R, Deyo R, Friedly J, Skelly A, Hashimoto R, Weimer M, et al. Nonpharmacologic 

therapies for low back pain: a systematic review for an American College of Physicians 

clinical practice guideline. Ann Intern Med. 2017 Apr 4;166(7):493-505.  

PubMed: PM28192793 

2. Geneen LJ, Moore RA, Clarke C, Martin D, Colvin LA, Smith BH. Physical activity and 

exercise for chronic pain in adults: an overview of Cochrane Reviews [Internet]. 

Cochrane Database Syst Rev. 2017 Apr 24 [cited 2017 Aug 3];4:CD011279. Available 

from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5461882 

PubMed: PM28436583 

 

3. Matheve T, Brumagne S, Timmermans AAA. The effectiveness of technology-supported 

exercise therapy for low back pain: a systematic review. Am J Phys Med Rehabil. 2017 

May;96(5):347-56.  

PubMed: PM27584143 

4. Rothberg S, Friedman BW. Complementary therapies in addition to medication for 

patients with nonchronic, nonradicular low back pain: a systematic review. Am J Emerg 

Med. 2017 Jan;35(1):55-61.  

PubMed: PM27751598 

5. Wieland LS, Skoetz N, Pilkington K, Vempati R, D'Adamo CR, Berman BM. Yoga 

treatment for chronic non-specific low back pain [Internet]. Cochrane Database Syst 

Rev. 2017 Jan 12 [cited 2017 Aug 3];1:CD010671. Available from:        

http://www.ncbi.nlm.nih.gov/pubmed/28076926  

PubMed: PM28076926 

 

http://www.ncbi.nlm.nih.gov/pubmed/28192793
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5461882
http://www.ncbi.nlm.nih.gov/pubmed/28436583
http://www.ncbi.nlm.nih.gov/pubmed/27584143
http://www.ncbi.nlm.nih.gov/pubmed/27751598
http://www.ncbi.nlm.nih.gov/pubmed/28076926
http://www.ncbi.nlm.nih.gov/pubmed/28076926


 

 
SUMMARY OF ABSTRACTS Exercise for Back Pain 14 

6. Chang DG, Holt JA, Sklar M, Groessl EJ. Yoga as a treatment for chronic low back pain: 

A systematic review of the literature [Internet]. J Orthop Rheumatol. 2016 Jan 1 [cited 

2017 Aug 3];3(1):1-8. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4878447 

PubMed: PM27231715 

 

7. Gordon R, Bloxham S. A systematic review of the effects of exercise and physical 

activity on non-specific chronic low back pain [Internet]. Healthcare (Basel). 2016 Apr 25 

[cited 2017 Aug 3];4(2). Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4934575 

PubMed: PM27417610 

 

8. Ishak NA, Zahari Z, Justine M. Effectiveness of strengthening exercises for the elderly 

with low back pain to Improve symptoms and functions: a systematic review [Internet]. 

Scientifica (Cairo). 2016 [cited 2017 Aug 3];2016:3230427. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4884870 

PubMed: PM27293970 

 

9. Kamioka H, Tsutani K, Katsumata Y, Yoshizaki T, Okuizumi H, Okada S, et al. 

Effectiveness of pilates exercise: a quality evaluation and summary of systematic 

reviews based on randomized controlled trials. Complement Ther Med. 2016 Apr;25:1-

19.  

PubMed: PM27062942 

10. Lawford BJ, Walters J, Ferrar K. Does walking improve disability status, function, or 

quality of life in adults with chronic low back pain? A systematic review. Clin Rehabil. 

2016 Jun;30(6):523-36.  

PubMed: PM26088673 

11. Lin HT, Hung WC, Hung JL, Wu PS, Liaw LJ, Chang JH. Effects of pilates on patients 

with chronic non-specific low back pain: a systematic review [Internet]. J Phys Ther Sci. 

2016 Oct [cited 2017 Aug 3];28(10):2961-9. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5088161 

PubMed: PM27821970 

 

12. Macedo LG, Saragiotto BT, Yamato TP, Costa LO, Menezes Costa LC, Ostelo RW, et 

al. Motor control exercise for acute non-specific low back pain. Cochrane Database Syst 

Rev. 2016 Feb 10;2:CD012085.  

PubMed: PM26863390 

13. Chou R, Deyo R, Friedly J, Skelly A, Hashimoto R, Weimer M, Fu R, Dana T, Kraegel 

P, Griffin J, Grusing S, Brodt E. Noninvasive treatments for low back pain [Internet]. 

Rockville (MD): Agency for Healthcare Research and Quality (AHRQ); 2016 Feb. 

(Comparative effectiveness review; no. 169). [cited 2017 Aug 3]. Available from: 

https://effectivehealthcare.ahrq.gov/ehc/products/553/2178/back-pain-treatment-report-

160922.pdf 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4878447
http://www.ncbi.nlm.nih.gov/pubmed/27231715
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4934575
http://www.ncbi.nlm.nih.gov/pubmed/27417610
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4884870
http://www.ncbi.nlm.nih.gov/pubmed/27293970
http://www.ncbi.nlm.nih.gov/pubmed/27062942
http://www.ncbi.nlm.nih.gov/pubmed/26088673
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5088161
http://www.ncbi.nlm.nih.gov/pubmed/27821970
http://www.ncbi.nlm.nih.gov/pubmed/26863390
https://effectivehealthcare.ahrq.gov/ehc/products/553/2178/back-pain-treatment-report-160922.pdf
https://effectivehealthcare.ahrq.gov/ehc/products/553/2178/back-pain-treatment-report-160922.pdf


 

 
SUMMARY OF ABSTRACTS Exercise for Back Pain 15 

14. Saragiotto BT, Maher CG, Yamato TP, Costa LO, Costa LC, Ostelo RW, et al. Motor 

control exercise for nonspecific low back pain: a Cochrane review. Spine (Phila Pa 

1976). 2016 Aug 15;41(16):1284-95.  

PubMed: PM27128390 

15. Saragiotto BT, Maher CG, Yamato TP, Costa LO, Menezes Costa LC, Ostelo RW, et al. 

Motor control exercise for chronic non-specific low-back pain. Cochrane Database Syst 

Rev. 2016 Jan 8;(1):CD012004.  

PubMed: PM26742533 

16. Yamato TP, Maher CG, Saragiotto BT, Hancock MJ, Ostelo RW, Cabral CM, et al. 

Pilates for low back pain: complete republication of a Cochrane review. Spine (Phila Pa 

1976). 2016 Jun;41(12):1013-21.  

PubMed: PM26679894 

17. Chang WD, Lin HY, Lai PT. Core strength training for patients with chronic low back 

pain [Internet]. J Phys Ther Sci.  2015 Mar [cited 2017 Aug 3];27(3):619-22. Available 

from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4395677 

PubMed: PM25931693 

 

18. Gutke A, Betten C, Degerskar K, Pousette S, Olsen MF. Treatments for pregnancy-

related lumbopelvic pain: a systematic review of physiotherapy modalities. Acta Obstet 

Gynecol Scand. 2015 Nov;94(11):1156-67.  

PubMed: PM26018758 

19. Kuss K, Becker A, Quint S, Leonhardt C. Activating therapy modalities in older 

individuals with chronic non-specific low back pain: a systematic review. Physiotherapy. 

2015 Dec;101(4):310-8.  

PubMed: PM26414346 

20. Liddle SD, Pennick V. Interventions for preventing and treating low-back and pelvic pain 

during pregnancy. Cochrane Database Syst Rev. 2015 Sep 30;(9):CD001139.  

PubMed: PM26422811 

21. Meng XG, Yue SW. Efficacy of aerobic exercise for treatment of chronic low back pain: 

a meta-analysis. Am J Phys Med Rehabil. 2015 May;94(5):358-65.  

PubMed: PM25299528 

22. O'Connor SR, Tully MA, Ryan B, Bleakley CM, Baxter GD, Bradley JM, et al. Walking 

exercise for chronic musculoskeletal pain: systematic review and meta-analysis. Arch 

Phys Med Rehabil. 2015 Apr;96(4):724-34.  

PubMed: PM25529265 

23. Patti A, Bianco A, Paoli A, Messina G, Montalto MA, Bellafiore M, et al. Effects of Pilates 

exercise programs in people with chronic low back pain: a systematic review [Internet]. 

Medicine (Baltimore). 2015 Jan [cited 2017 Aug 3];94(4):e383. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4602949 

PubMed: PM25634166 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/27128390
http://www.ncbi.nlm.nih.gov/pubmed/26742533
http://www.ncbi.nlm.nih.gov/pubmed/26679894
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4395677
http://www.ncbi.nlm.nih.gov/pubmed/25931693
http://www.ncbi.nlm.nih.gov/pubmed/26018758
http://www.ncbi.nlm.nih.gov/pubmed/26414346
http://www.ncbi.nlm.nih.gov/pubmed/26422811
http://www.ncbi.nlm.nih.gov/pubmed/25299528
http://www.ncbi.nlm.nih.gov/pubmed/25529265
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4602949
http://www.ncbi.nlm.nih.gov/pubmed/25634166


 

 
SUMMARY OF ABSTRACTS Exercise for Back Pain 16 

24. Saragiotto BT, Yamato TP, Maher C. Yoga for low back pain: PEDro systematic review 

update. Br J Sports Med. 2015 Oct;49(20):1351.  

PubMed: PM25082615 

25. Searle A, Spink M, Ho A, Chuter V. Exercise interventions for the treatment of chronic 

low back pain: a systematic review and meta-analysis of randomised controlled trials. 

Clin Rehabil.  2015 Dec;29(12):1155-67.  

PubMed: PM25681408 

26. Yamato TP, Maher CG, Saragiotto BT, Hancock MJ, Ostelo RW, Cabral CM, et al. 

Pilates for low back pain. Cochrane Database Syst Rev. 2015 Jul 2;(7):CD010265.  

PubMed: PM26133923 

27. Lee JS, Yang SH, Koog YH, Jun HJ, Kim SH, Kim KJ. Effectiveness of sling exercise for 

chronic low back pain: a systematic review [Internet]. J Phys Ther Sci. 2014 Aug [cited 

2017 Aug 3];26(8):1301-6. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4155241 

PubMed: PM25202202 

 

28. McCaskey MA, Schuster-Amft C, Wirth B, Suica Z, de Bruin ED. Effects of 

proprioceptive exercises on pain and function in chronic neck- and low back pain 

rehabilitation: a systematic literature review [Internet]. BMC Musculoskelet Disord. 2014 

Nov 19 [cited 2017 Aug 3] ;15:382. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4247630 

PubMed: PM25409985 

 

29. Rodrigues EV, Gomes AR, Tanhoffer AI, Leite N. Effects of exercise on pain of 

musculoskeletal disorders: a systematic review [Internet]. Acta Ortop Bras. 2014 [cited 

2017 Aug 3];22(6):334-8. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4273961 

PubMed: PM25538482 

 

30. Stuber KJ, Bruno P, Sajko S, Hayden JA. Core stability exercises for low back pain in 

athletes: a systematic review of the literature. Clin J Sport Med. 2014 Nov;24(6):448-56.  

PubMed: PM24662572 

31. Wells C, Kolt GS, Marshall P, Hill B, Bialocerkowski A. The effectiveness of pilates 

exercise in people with chronic low back pain: a systematic review [Internet]. PLoS One. 

2014 [cited 2017 Aug 3];9(7):e100402. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4077575 

PubMed: PM24984069 

 

32. Yue YS, Wang XD, Xie B, Li ZH, Chen BL, Wang XQ, et al. Sling exercise for chronic 

low back pain: a systematic review and meta-analysis [Internet]. PLoS One. 2014 [cited 

2017 Aug 3];9(6):e99307. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4053356 

PubMed: PM24919119 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/25082615
http://www.ncbi.nlm.nih.gov/pubmed/25681408
http://www.ncbi.nlm.nih.gov/pubmed/26133923
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4155241
http://www.ncbi.nlm.nih.gov/pubmed/25202202
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4247630
http://www.ncbi.nlm.nih.gov/pubmed/25409985
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4273961
http://www.ncbi.nlm.nih.gov/pubmed/25538482
http://www.ncbi.nlm.nih.gov/pubmed/24662572
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4077575
http://www.ncbi.nlm.nih.gov/pubmed/24984069
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4053356
http://www.ncbi.nlm.nih.gov/pubmed/24919119


 

 
SUMMARY OF ABSTRACTS Exercise for Back Pain 17 

33. Aladro-Gonzalvo AR, Araya-Vargas GA, Machado-Diaz M, Salazar-Rojas W. Pilates-

based exercise for persistent, non-specific low back pain and associated functional 

disability: a meta-analysis with meta-regression. J Bodyw Mov Ther. 2013 

Jan;17(1):125-36.  

PubMed: PM23294694 

 

34. Bystrom MG, Rasmussen-Barr E, Grooten WJ. Motor control exercises reduces pain 

and disability in chronic and recurrent low back pain: a meta-analysis. Spine (Phila Pa 

1976). 2013 Mar 15;38(6):E350-E358.  

PubMed: PM23492976 

35. Holtzman S, Beggs RT. Yoga for chronic low back pain: a meta-analysis of randomized 

controlled trials [Internet]. Pain Res Manag. 2013 Sep [cited 2017 Aug 3];18(5):267-72. 

Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3805350 

PubMed: PM23894731 

 

36. Miyamoto GC, Costa LO, Cabral CM. Efficacy of the Pilates method for pain and 

disability in patients with chronic nonspecific low back pain: a systematic review with 

meta-analysis [Internet]. Braz J Phys Ther. 2013 Nov [cited 2017 Aug 3];17(6):517-32. 

Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4207151 

PubMed: PM24346291 

 

37. Pennick V, Liddle SD. Interventions for preventing and treating pelvic and back pain in 

pregnancy. Cochrane Database Syst Rev. 2013 Aug 1;(8):CD001139.  

PubMed: PM23904227 

38. Sansonnens N, Kunzler F, Bron C, Vassant M, Allet L. The McKenzie method: Is this 

method efficient in short and long term for chronic non-specific low back pain? A 

systematic review 2013 [Internet]. Kinésithérapie, la Revue. 2013 May [cited 2017 Aug 

3]; 13(137): 30-37. Available from: 

http://www.sciencedirect.com/science/article/pii/S1779012313000648?via%3Dihub 

39. Schaafsma FG, Whelan K, van der Beek AJ, van der Es-Lambeek LC, Ojajarvi A, 

Verbeek JH. Physical conditioning as part of a return to work strategy to reduce 

sickness absence for workers with back pain. Cochrane Database Syst Rev. 2013 Aug 

30;(8):CD001822.  

PubMed: PM23990391 

40. Wells C, Kolt GS, Marshall P, Hill B, Bialocerkowski A. Effectiveness of pilates exercise 

in treating people with chronic low back pain: a systematic review of systematic reviews 

[Internet]. BMC Med Res Methodol. 2013 Jan 19 [cited 2017 Aug 3];13:7. Available 

from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3563510 

PubMed: PM23331384 

41. Hagen KB, Dagfinrud H, Moe RH, Osteras N, Kjeken I, Grotle M, et al. Exercise therapy 

for bone and muscle health: an overview of systematic reviews [Internet]. BMC Med. 

2012 Dec 19 [cited 2017 Aug 3];10:167. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3568719 

PubMed: PM23253613 

 

http://www.ncbi.nlm.nih.gov/pubmed/23294694
http://www.ncbi.nlm.nih.gov/pubmed/23492976
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3805350
http://www.ncbi.nlm.nih.gov/pubmed/23894731
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4207151
http://www.ncbi.nlm.nih.gov/pubmed/24346291
http://www.ncbi.nlm.nih.gov/pubmed/23904227
http://www.sciencedirect.com/science/article/pii/S1779012313000648?via%3Dihub
http://www.ncbi.nlm.nih.gov/pubmed/23990391
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3563510
http://www.ncbi.nlm.nih.gov/pubmed/23331384
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3568719
http://www.ncbi.nlm.nih.gov/pubmed/23253613


 

 
SUMMARY OF ABSTRACTS Exercise for Back Pain 18 

42. Kristensen J, Franklyn-Miller A. Resistance training in musculoskeletal rehabilitation: a 

systematic review. Br J Sports Med. 2012 Aug;46(10):719-26.  

PubMed: PM21791457 

43. Lillios S, Young J. The effects of core and lower extremity strengthening on pregnancy-

related low back and pelvic girdle pain: a systematic review [Internet]. Journal of 

Women’s Health Physical Therapy. 2012 Sep/Dec [cited 2017 Aug 3]; 36(3): 116-124. 

Available from: 

http://journals.lww.com/jwhpt/Abstract/2012/09000/The_Effects_of_Core_and_Lower_E

xtremity.2.aspx 

44. Pereira LM, Obara K, Dias JM, Menacho MO, Guariglia DA, Schiavoni D, et al. 

Comparing the pilates method with no exercise or lumbar stabilization for pain and 

functionality in patients with chronic low back pain: systematic review and meta-

analysis. Clin Rehabil. 2012 Jan;26(1):10-20.  

PubMed: PM21856719 

45. Richards E, van Kessel G, Virgara R, Harris P. Does antenatal physical therapy for 

pregnant women with low back pain or pelvic pain improve functional outcomes? A 

systematic review. Acta Obstet Gynecol Scand. 2012 Sep;91(9):1038-45.  

PubMed: PM22583125 

46. Scharrer M, Ebenbichler G, Pieber K, Crevenna R, Gruther W, Zorn C, et al. A 

systematic review on the effectiveness of medical training therapy for subacute and 

chronic low back pain. Eur J Phys Rehabil Med. 2012 Sep;48(3):361-70.  

PubMed: PM22820818 

  

http://www.ncbi.nlm.nih.gov/pubmed/21791457
http://journals.lww.com/jwhpt/Abstract/2012/09000/The_Effects_of_Core_and_Lower_Extremity.2.aspx
http://journals.lww.com/jwhpt/Abstract/2012/09000/The_Effects_of_Core_and_Lower_Extremity.2.aspx
http://www.ncbi.nlm.nih.gov/pubmed/21856719
http://www.ncbi.nlm.nih.gov/pubmed/22583125
http://www.ncbi.nlm.nih.gov/pubmed/22820818


 

 
SUMMARY OF ABSTRACTS Exercise for Back Pain 19 

Appendix — Further Information 
Previous CADTH Reports 

47. Physiotherapy interventions for the management of neck and/or back pain: a review of 
clinical and cost-effectiveness [Internet]. Ottawa (ON): CADTH; 2017 Jun 29. (CADTH 
rapid response report: summary with critical appraisal). Available from: 
https://www.cadth.ca/sites/default/files/pdf/htis/2017/RC0898%20Physio%20for%20Bac
k%20and%20Neck%20Pain%20Final.pdf 
 

48. Physical therapy treatments for chronic non-cancer pain: a review of guidelines 
[Internet]. Ottawa (ON): CADTH; 2016 Nov 10. (CADTH rapid response report: 
summary with critical appraisal). Available from: 
https://www.cadth.ca/sites/default/files/pdf/htis/2016/RC0822%20Physical%20Therapy
%20for%20Chronic%20Pain%20Final.pdf 
 

Systematic Reviews and Meta-Analyses 

Alternative Comparator 
49. Coulombe BJ, Games KE, Neil ER, Eberman LE. Core stability exercise versus general 

exercise for chronic low back pain [Internet]. J Athl Train. 2017 Jan [cited 2017 Aug 

3];52(1):71-2. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27849389 

PubMed: PM27849389 

 

50. Gomes-Neto M, Lopes JM, Conceicao CS, Araujo A, Brasileiro A, Sousa C, et al. 

Stabilization exercise compared to general exercises or manual therapy for the 

management of low back pain: A systematic review and meta-analysis. Phys Ther 

Sport. 2017 Jan;23:136-42.  

PubMed: PM27707631 

51. Smith BE, Littlewood C, May S. An update of stabilisation exercises for low back pain: a 

systematic review with meta-analysis [Internet]. BMC Musculoskelet Disord. 2014 Dec 9 

[cited 2017 Aug 3];15:416. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4295260 

PubMed: PM25488399 

 

52. Wang XQ, Zheng JJ, Yu ZW, Bi X, Lou SJ, Liu J, et al. A meta-analysis of core stability 

exercise versus general exercise for chronic low back pain [Internet]. PLoS One. 2012 

[cited 2017 Aug 3];7(12):e52082. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3524111 

PubMed: PM23284879 

 

Alternative Outcomes 

53. Beinart NA, Goodchild CE, Weinman JA, Ayis S, Godfrey EL. Individual and 

intervention-related factors associated with adherence to home exercise in chronic low 

back pain: a systematic review. Spine J. 2013 Dec;13(12):1940-50.  

PubMed: PM24169445 

54. Haladay DE, Miller SJ, Challis J, Denegar CR. Quality of systematic reviews on specific 

spinal stabilization exercise for chronic low back pain. J Orthop Sports Phys Ther. 2013 

Apr;43(4):242-50.  

PubMed: PM23321935 

https://www.cadth.ca/sites/default/files/pdf/htis/2017/RC0898%20Physio%20for%20Back%20and%20Neck%20Pain%20Final.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/2017/RC0898%20Physio%20for%20Back%20and%20Neck%20Pain%20Final.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/2016/RC0822%20Physical%20Therapy%20for%20Chronic%20Pain%20Final.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/2016/RC0822%20Physical%20Therapy%20for%20Chronic%20Pain%20Final.pdf
http://www.ncbi.nlm.nih.gov/pubmed/27849389
http://www.ncbi.nlm.nih.gov/pubmed/27849389
http://www.ncbi.nlm.nih.gov/pubmed/27707631
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4295260
http://www.ncbi.nlm.nih.gov/pubmed/25488399
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3524111
http://www.ncbi.nlm.nih.gov/pubmed/23284879
http://www.ncbi.nlm.nih.gov/pubmed/24169445
http://www.ncbi.nlm.nih.gov/pubmed/23321935


 

 
SUMMARY OF ABSTRACTS Exercise for Back Pain 20 

Comparator Not Mentioned  
55. Brumitt J, Matheson JW, Meira EP. Core stabilization exercise prescription, part 2: a 

systematic review of motor control and general (global) exercise rehabilitation 

approaches for patients with low back pain [Internet]. Sports Health. 2013 Nov [cited 

2017 Aug 3];5(6):510-3. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3806182 

PubMed: PM24427425 

Mixed Intervention 

56. van der Giessen RN, Speksnijder CM, Helders PJ. The effectiveness of graded activity 

in patients with non-specific low-back pain: a systematic review. Disabil Rehabil. 

2012;34(13):1070-6.  

PubMed: PM22148906 

Pediatric Population 

57. Michaleff ZA, Kamper SJ, Maher CG, Evans R, Broderick C, Henschke N. Low back 

pain in children and adolescents: a systematic review and meta-analysis evaluating the 

effectiveness of conservative interventions. Eur Spine J. 2014 Oct;23(10):2046-58.  

PubMed: PM25070788 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3806182
http://www.ncbi.nlm.nih.gov/pubmed/24427425
http://www.ncbi.nlm.nih.gov/pubmed/22148906
http://www.ncbi.nlm.nih.gov/pubmed/25070788

