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A chronic musculoskeletal pain disorder 
is the underlying diagnosis for 70% to 80% of 
those living with chronic pain.1 Among the top 
12 causes of disability in the United States, mus-
culoskeletal disorders cause more than one-third 
of years lived with disability and are among the 
leading causes of disability worldwide.2,3 Chronic 
low back pain, neck pain, hip and knee osteoar-
thritis, and fibromyalgia are the most common 
types of chronic musculoskeletal pain.

No one pain therapy alone consistently confers 
meaningful benefit for chronic musculoskeletal 
pain. On average, patients with chronic mus-
culoskeletal pain experience small to moderate 
improvement in pain intensity and function from 

any single therapy;​ therefore, a multimodal treat-
ment approach that maximizes likelihood of ben-
efit and minimizes risk of harm is recommended.4

A multimodal pain treatment plan (Figure 1) 
should emphasize self-management and may 
include the physical and psychological approaches 
summarized in this evidence review, as well as 
medications and herbal therapies, therapeutic 
injections, and surgery, which are beyond the 
scope of this article. Patients should be encour-
aged to engage in a variety of therapies aligned 
with their preferences and motivation.

Patient Education
Patient education on neurophysiology, as part of 
a multicomponent self-management program, 
has demonstrated effectiveness for chronic low 
back pain.5 Patient education may also reduce 
pain and nonpain symptoms in fibromyalgia.6 
Patient education on the diagnosis and on activ-
ity, lifestyle modification, and weight reduction, 
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if indicated, is recommended but not empirically 
proven for osteoarthritis.7 No benefit has been 
established for chronic neck pain.8 The evidence 
for patient education is summarized in Table 1.5-37

Physical Activity
Physical activity that enhances or maintains 
muscle strength, physical fitness, flexibility, or 
overall health is recommended for most types of 
chronic pain.38

CHRONIC LOW BACK PAIN

Research on exercise in general shows that in 
patients who have low back pain with or without 
lumbar radiculopathy, exercise leads to a small 
to moderate improvement in pain and a small 
improvement in function in the short term10-12 
(one to less than six months), small improvement 
in pain in the intermediate term (six to less than 
12 months), and moderate improvement in pain 
in the long term (12 months or more).10

Motor control exercise is initially guided by 
a therapist, then continued independently, and 
focuses on improving coordination and func-
tion of the deep muscles that support the spine. 
It provides a moderate pain benefit and small 
functional benefit for low back pain that is 
slightly better than with general exercise for low 
back pain.11,12,23

Several movement disciplines improve pain and 
function. Yoga is recommended for chronic low 
back pain and results in small to moderate pain 
and functional benefits in the short and inter-
mediate term.5,10-12,25-28 Tai chi (a flowing series of 
movements that are coordinated with breathing) 
results in moderate pain benefit (equivalent to swimming) 
and small functional benefit for low back pain.10-12

CHRONIC NECK PAIN

Although general exercise has no clear benefit for chronic 
neck pain, specific strengthening exercises of the neck, 
upper back, and shoulders reduce neck pain.10,14 Combina-
tions of muscle performance, muscle reeducation, mobility, 
and aerobic exercises improve neck pain and function.10 

Motor control exercise provides moderate pain relief and 
small functional benefit for neck pain.24 Evidence reviews 
of yoga for chronic neck pain have mixed results, with one 
review reporting a large decrease in pain and moderate 
improvement in function and another reporting insufficient 
evidence.25,29 Tai chi leads to a small benefit for neck pain 
and function.25,33

HIP AND KNEE OSTEOARTHRITIS

Exercise improves symptoms of hip and knee osteoarthri-
tis.7,10 Clinical trials of knee osteoarthritis have studied 
walking, gait training, mobility exercise, and exercise com-
binations. Trials of hip osteoarthritis have included strength 
training, stretching, neuromuscular control exercises, and 
endurance training. For knee osteoarthritis, exercise results 
in small to moderate improvements in pain and function in 
the short and intermediate term, as well as small long-term 
improvements in function but not pain.10,16 For hip osteo-
arthritis, exercise leads to small short-term improvements 
in pain and function and small intermediate-term improve-
ments in function but not pain.10

Aquatic exercise results in small short-term improve-
ments in pain, function, and health-related quality of life 
for hip and knee osteoarthritis.18 Yoga results in improved 

SORT:​ KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 

rating*

Regular exercise is recommended for patients with chronic 
musculoskeletal pain.10-12,18-23 Because no specific type of 
exercise is clearly superior, patients should be encouraged 
to engage in the type of low-impact exercise they prefer.

B

Encourage yoga for patients with chronic low back 
pain,10,11,25,27,28 lumbar radiculopathy,11 knee osteoarthritis,30,31 
or fibromyalgia.30,32

B

Encourage cognitive behavior therapy for patients with 
chronic low back pain10-12,25 or fibromyalgia.10,41,42

B

Encourage mindfulness-based stress reduction for patients 
with chronic low back pain10-12,25 or fibromyalgia.10

B

Consider spinal manipulation for patients with chronic low 
back pain10 or neck pain.48,49

B

Consider acupuncture for patients with chronic low back 
pain,10-12,52 neck pain,10,52 or fibromyalgia.10,54

B

Consider massage or myofascial release for low back 
pain,10,58,59 neck pain,10 hip10 and knee60,61 osteoarthritis, and 
fibromyalgia.10

B

Consider multi- or interdisciplinary rehabilitation for patients 
with chronic low back pain or fibromyalgia that does not 
respond to initial therapies, or who have a significant psy-
chological component.10-12,71

B

A = consistent, good-quality patient-oriented evidence;​ B = inconsistent or limited- 
quality patient-oriented evidence;​ C = consensus, disease-oriented evidence, 
usual practice, expert opinion, or case series. For information about the SORT 
evidence rating system, go to https://​www.aafp.org/afpsort.

*—All are based on multiple consistent systematic reviews, including Cochrane 
reviews, of low- to moderate-quality studies and evidence-based guidelines.
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pain, mobility, and function for knee osteoarthritis.30,31 
There is mixed evidence for tai chi in the treatment of knee 
osteoarthritis.10,34

FIBROMYALGIA

Several systematic reviews support exercise for patients 
with fibromyalgia. General exercise results in small 
improvements in pain and function in the short term, small 
improvements in function but not pain in the intermediate 
term, and no improvement in pain or function in the long 
term.10,19

Clinical trials of specific forms of exercise for fibromy-
algia show that resistance exercise such as lifting weights, 
aerobic exercise such as walking, aquatic exercise, and var-
ious combinations of exercise all yield small improvements 
in pain and function, and some exercise types are benefi-
cial for other fibromyalgia symptoms.19-22 Yoga improves 
pain, fatigue, depression, health-related quality of life, and 
function in patients with fibromyalgia.30,32 Tai chi or qigong 
(many single movements, each of which may be repeated to 
address a specific concern) improves short-term pain and 
function.10 Tai chi also improves other common fibromyal-
gia symptoms.32

SUMMARY

Regular engagement in physical activity through exercise, 
physical therapy, and/or movement disciplines is among 
the most consistently beneficial approaches to the treat-
ment of chronic musculoskeletal pain and should be the 
foundation of a multimodal treatment plan. Because no 
specific type of exercise is clearly superior, patients should 
be encouraged to engage in the type of low-impact exercise 
they prefer. The evidence for physical activity is summa-
rized in Table 1.5-37

Psychological Therapies, Mindfulness, 
and Muscle Relaxation
LOW BACK PAIN

Research on psychological therapies for chronic muscu-
loskeletal pain has focused primarily on cognitive behav-
ior therapy (CBT) and confirms its benefit for low back 
pain, including small to moderate short-, intermediate-, 
and long-term improvement in pain. In addition, CBT 
confers small functional improvement in the short, inter-
mediate, and long term.10-12,25 The most recent reviews of 
CBT also report improvement in function for up to two 
years.10,25 Operant therapy, which focuses on eliminating 

FIGURE 1

Potential components of a multimodal pain treatment plan.

Self-management 

Education about pain 

Physical activity

• Stretching, walking

• Muscle strengthening 

• Aquatic exercise

• Yoga, tai chi, qigong

Maintaining good posture 

Restful sleep

Healthy eating

Weight management

Heat/ice application

Use of a foam roller

Self massage

Psychological approaches

Cognitive behavior therapy

Mindfulness, meditation

Progressive muscle relaxation

Physical modalities

Physical and occupational therapy

Complementary and integrative 
health therapies: spinal manipulation, 

acupuncture, yoga, massage, electro-
myography biofeedback 

Medications/ 
herbal therapies  
(oral and topical)

Therapeutic 
injections

Trigger point injection

Radiofrequency nerve ablation

Epidural steroid injection

Joint injection

Joint or spinal 
surgery

Multi- or 
interdisciplinary 

rehabilitation 

Note: Treatments that overlap with self-management have important components of patient engagement.
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TABLE 1

Patient Education and Physical Activity for Chronic Musculoskeletal Pain: Review of the Evidence

Intervention

Common types of pain (SOR rating*)

Low back Neck Radicular/referred  Osteoarthritis Fibromyalgia

Patient 
education

•• � Education on neurophysiology is recommended as part of 
a multicomponent self-management program (C)5

•• � Insufficient evidence for “back schools”9

•• � Insufficient evidence8 No studies found 
based on search 
criteria 

•• � Education on the diagnosis and on activity, lifestyle modifi-
cation, and weight reduction, if indicated, is recommended; 
effectiveness has not been empirically proven (C)7

•• �  pain,  anxiety,  perception of illness,  catastrophizing (C)6

Exercise •• � General exercise

Overall benefit (C)5 

Short term:  to  pain and  function (A)10-12 

Intermediate term:  pain, no effect on function (B)10 

Long term:  pain, no effect on function (B)10 

•• � Giving patients a pedometer, walking diary, and instruc-
tions to walk at least four days per week ≈ physical therapy 
or group exercise for  pain and  function (B)13 

•• � Pilates is recommended but provides no additional pain or 
functional benefit when added to general exercise (C)5,11 

•• � General exercise: no short-
term benefit and insufficient 
evidence of long-term 
benefit10

•• � Strengthening exercises of 
the neck, upper back, and 
shoulders:  to  pain (B)14

•• � General exercise: 
 pain and  
 function for 
lumbar radicu-
lopathy (C)11

•• � Pilates: insuffi-
cient evidence 
for lumbar 
radiculopathy11

Hip

General exercise 

•• � Short term:  pain and  function (B)10 

•• � Intermediate term:  function, no pain benefit (B)10 

•• � Long term: insufficient evidence10

Knee

•• � General exercise

Overall benefit (C)15 

Short term:  to  pain and  to  function (B)10,16 

Intermediate term:  pain and  to  function (B)10,16

Long term:  function, no pain benefit (B)10

•• � Aerobic exercise:  pain and  function (C)17

•• � Strengthening exercise:  pain and  function (C)15

•• � Aquatic exercise: short-term  pain,  function, and  HRQL (B)18

General exercise 

•• � Short term:  pain and  function (B)10,19 

•• � Intermediate term:  function, no pain benefit (B)10

•• � Long term: no pain or functional benefit (B)10 

•• � Mixed exercise† 

Short term:  pain,  function,  HRQL,  fatigue, and  stiffness 

Long term:  HRQL,  fatigue, and  function (B)20

•• � Aerobic exercise:  HRQL,  pain, and  function, but no benefit 
for stiffness or fatigue (B)21

•• � Resistance exercise‡:  pain and  function (B)19

•• � Aquatic exercise:  stiffness,  pain,  function, and  wellness 
(B)22

Physical 
or occu-
pational 
therapy

•• � Clinician-directed exercise is recommended (C)5 

•• � Motor control exercise§:  pain and  function (B)11,12,23 

•• � Motor control exercise is slightly better than general exer-
cise (B)11,12,23

•• � Mixed exercise† 

Short term:  pain and  
function (B)10 

Long term:  function (B)10 

•• � Motor control exercise§:  
pain and  function (B)24

No studies found 
based on search 
criteria

•• � Therapeutic exercise focusing on regaining quadriceps and 
gluteal strength, flexibility, range of motion, and aerobic condi-
tion:  pain and  function (C)7 

•• � Manual physical therapy when added to traditional physical 
therapy and supervised exercise may further  pain and  func-
tion (C)7 

No studies found based on search criteria

Yoga •• � General benefit (C)5

•• � Short term:  to  pain and  to  function (B)10-12,25-28

•• � Intermediate term:  to  pain and  to  function (B)10,27

•• � Long term: interpretation differs (limited benefit vs. no 
benefit)10,27,28

•• � Slightly better for pain than other exercise (B)10,11,27

•• � Interpretation differs:  
pain and  function vs. 
insufficient evidence25,29

•• �  pain and  
 function for 
lumbar radicu-
lopathy (C)11

•• � Knee:  pain (C),  mobility (B), and  function (B)30,31 •• �  pain and  function; improves fatigue, depression, and 
HRQL (B)30,32 

Tai chi|| •• �  pain and  function (B)10-12

•• � Tai chi ≈ swimming but superior to backward walking or 
jogging for pain (B)11

•• �  pain and  function (B)25,33

•• � Tai chi ≈ conventional neck 
exercises (B)25,33

No studies found 
based on search 
criteria

•• � Interpretation differs: limited benefit vs. insufficient 
evidence10,34

•• � Short term:  pain and  function; improves sleep, fatigue, 
mood, and HRQL (B)10,32

•• � Intermediate and long term: insufficient evidence10

Qigong¶ •• � Exercise is slightly better for pain in the short term and for 
function in the intermediate term10

•• � Interpretation differs: small 
to no benefit35-37

No studies found 
based on search 
criteria

No studies found based on search criteria •• � Short term:  pain and  function (B)10 

•• � Intermediate and long term: insufficient evidence10

Alexander 
technique**

No studies found based on search criteria •• � Short and intermediate term: 
 function (B); insufficient 
evidence for pain10 

•• � Long term: insufficient 
evidence10

No studies found 
based on search 
criteria

No studies found based on search criteria No studies found based on search criteria

Note: short term = 1 to < 6 months; intermediate term = 6 to < 12 months; long term = ≥ 12 months;  = small or undefined decrease;  small or 
undefined increase;  moderate decrease;  moderate increase;  = large decrease; small = 5 to 10 points on a 100-point scale or SMD of 0.2 to 
< 0.5; moderate = 10 to 20 points on a 100-point scale or SMD of 0.5 to < 0.8; large = ≥ 20 points on a 100-point scale or SMD ≥ 0.8; •• = evidence to 
support; •• = insufficient or inconsistent evidence; •• = evidence against; •• = comparative effectiveness with other therapies. 

HRQL = health-related quality of life; SMD = standardized mean difference; SOR = strength of recommendation.

*—A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-oriented 
evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://www.aafp.org/afpsort.
†—Mixed exercise: includes a combination of exercises. For neck pain, it must include at least three of the following types: muscle performance, mobil-
ity, muscle reeducation, and aerobic. For fibromyalgia, it must include at least two of the following types: flexibility, motor, or aerobic. 

‡—Resistance exercise is the use of weights, bands, etc., to provide resistance to movement, which builds muscle strength and endurance. 
§—Motor control exercise is initially guided by a therapist, then continued independently, and focuses on improving coordination and function of the 
deep muscles that support the spine.
||—Tai chi is a flowing series of movements that are coordinated with breathing. 
¶—Qigong includes many single movements, each of which may be repeated to address a specific concern.
**—The Alexander technique uses habitual patterns of posture and movement to reduce muscle tension. A video of the technique is available at https://
www.youtube.com/watch?v=niFdH63McSA.

Information from references 5-37.
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**—The Alexander technique uses habitual patterns of posture and movement to reduce muscle tension. A video of the technique is available at https://
www.youtube.com/watch?v=niFdH63McSA.

Information from references 5-37.
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harmful pain behaviors and increasing beneficial behaviors 
by using the brain’s reward system, has a small benefit for 
low back pain but not function.11 Evidence is insufficient 
regarding the effects of psychological therapies for lumbar 
radiculopathy.11

Mindfulness-based stress reduction (the daily practice 
of focusing attention on the present moment in a non-
judgmental way) results in small to moderate short-term 
improvement and small intermediate-term improvement in 

low back pain.10-12,25 Findings differ regarding its impact on 
function and long-term outcomes.10-12,25 One trial compar-
ing mindfulness-based stress reduction or CBT with usual 
care for low back pain found that both approaches had 
moderate benefit for pain and function, with improvements 
roughly equivalent after one year;​ the benefit persisted after 
two years but was not statistically significant.39

Progressive muscle relaxation (reducing muscle tension 
by intentionally tensing, then relaxing, successive muscle 

TABLE 2

Psychological Therapies and Mindfulness Techniques for Chronic Musculoskeletal Pain:  
Review of the Evidence

Intervention

Common types of pain (SOR rating*)

Low back Neck Radicular/referred Knee osteoarthritis Fibromyalgia 

Psychological 
therapies (pri-
marily CBT)

•• � CBT 

Short and intermediate term:  to  pain and  func-
tion (B)10-12,25

Long term:  pain and  function (B)10,25

•• � Operant therapy†:  pain, no effect on function (B)11

•• � CBT ≈ exercise (B)11,12

•• � No clear benefit of one psychological therapy over 
another (B)11,12

•• � Short term: insufficient 
evidence25,40  

•• � CBT ≈ other treatments (med-
ications, patient education, 
physical therapy, manual ther-
apy, exercise) in  pain and  
disability (B)40

•• � Insufficient evi-
dence for lumbar 
radiculopathy11

•• � Short term:  
pain, no func-
tional benefit 
(B)10

•• � Short term:  pain,  mood, and  disability (B) 

•• � Short-term function: interpretation differs10,41,42

•• � Intermediate term:  to  function (B)10,41,42 

•• � Intermediate-term pain: interpretation of the 
impact on pain differs ( pain vs. no benefit)10,41,42

•• � Long term: insufficient evidence10 

•• � CBT ≈ pregabalin (Lyrica) or duloxetine (Cymbalta) 
for pain relief; CBT better for function after six 
months (B)10,42

Electromy-
ography 
biofeedback

•• �  pain, no effect on function (B)11,12 No studies found based on search 
criteria

No studies found 
based on search 
criteria

No studies found 
based on search 
criteria

•• � Little or no improvement in function, pain,  
mood (B)41

Mindfulness-
based stress 
reduction‡

•• � Short-term pain:  to  (B)5,10-12,25

•• � Intermediate-term pain:  (B)

•• � Short-term function: inconsistent evidence5,10 

•• � Long-term pain and function: inconsistent evidence10,25 

•• � CBT ≈ mindfulness-based stress reduction in decreas-
ing pain and improving function at one year, which was 
partially sustained but no longer statistically significant 
at two years (B)39

•• � Insufficient evidence25 No studies found 
based on search 
criteria

No studies found 
based on search 
criteria

•• � Short term: no benefit (B)10

•• � Intermediate term:  pain and  function (B)10 

•• � Long term: insufficient evidence10

Other 
meditative 
therapies

•• � Progressive muscle relaxation§:  pain and  func-
tion (B)11,12

•• � Physical therapy–led relaxation 
training has no benefit (B)10

•• � Progressive muscle relaxation 
≈ cupping|| for  pain (B)44 

No studies found 
based on search 
criteria

No studies found 
based on search 
criteria

•• � Guided imagery/hypnosis:  pain (B)45

•• � Progressive muscle relaxation: insufficient 
evidence46

Note: short term = 1 to < 6 months; intermediate term = 6 to < 12 months; long term = ≥ 12 months;  = small or undefined decrease;  small or 
undefined increase;  moderate decrease;  moderate increase; small = 5 to 10 points on a 100-point scale or SMD of 0.2 to < 0.5; moderate 
= 10 to 20 points on a 100-point scale or SMD of 0.5 to < 0.8; •• = evidence to support; •• = insufficient or inconsistent evidence; •• = evidence 
against; •• = comparative effectiveness with other therapies. 

CBT = cognitive behavior therapy; SMD = standardized mean difference; SOR = strength of recommendation.

*—A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, 
disease-oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://
www.aafp.org/afpsort.

†—Operant therapy focuses on eliminating harmful pain behaviors and increasing 
beneficial behaviors by leveraging the brain’s reward system.
‡—Mindfulness-based stress reduction is the daily practice of focusing attention on 
the present moment in a nonjudgmental way.
§—Progressive muscle relaxation is a method of reducing muscle tension by inten-
tionally tensing, then relaxing, successive muscle groups.
||—Cupping is the application of suction to the skin through the use of glass, ceramic, 
bamboo, or plastic cups.

Information from references 5, 10-12, 25, 39-42, and 44-46.
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groups) results in moderate improvement of low back pain 
and function.11,12 Low-quality evidence suggests that elec-
tromyography biofeedback leads to a moderate reduction in 
low back pain.11,12

NECK PAIN

Findings on the effects of CBT for neck pain are limited 
because of the absence of follow-up beyond the active treat-
ment period.25,40

OSTEOARTHRITIS AND FIBROMYALGIA

Psychological therapies yield small short-term improvement 
of knee osteoarthritis pain but not function.10 For fibromyal-
gia, CBT has a small short-term benefit for pain, mood, and 
disability and intermediate-term benefit for function. Inter-
pretation of evidence differs regarding short-term functional 
impact and intermediate-term pain impact.10,41,42 One trial 
found that, when compared with pharmacologic therapies, 
CBT provided equivalent pain relief and superior functional 

benefit after six months in patients with fibro-
myalgia.10 Mindfulness-based stress reduction 
leads to small improvements in pain and func-
tion for fibromyalgia in the intermediate term.10,43  
Biofeedback has no clear benefit for fibromyalgia.41

SUMMARY

CBT and mindfulness-based stress reduc-
tion appear to be effective for small to moder-
ate short- and long-​term improvement of low 
back pain. Biofeedback and progressive muscle 
relaxation may also be short-term treatment 
options for chronic low back pain. CBT appears 
to be effective for small short-​term improve-
ment of knee osteoarthritis pain and short- and 
intermediate-​term improvement of fibromyalgia. 
Mindfulness-​based stress reduction improves 
intermediate-term pain and function in fibromy-
algia. The evidence for these techniques is sum-
marized in Table 2.5,10-12,25,39-42,44-46

Manual Therapies and Acupuncture
Spinal manipulation (osteopathic or chiroprac-
tic) for low back pain leads to small short-term 
improvements in function, and inconsistent 
reports show small to no improvement in short-
term pain intensity.10-12,47 Spinal manipulation 
results in small improvements in low back pain 
and function in the intermediate term, but there 
is insufficient evidence regarding long-term 
effects.10 Evidence on the effectiveness of spi-
nal manipulation for lumbar radiculopathy is 
mixed.11,12 Spinal manipulation improves chronic 
neck pain and function, but interpretation of 
evidence differs on whether thoracic is superior 
to cervical manipulation.48-50 Evidence is insuffi-
cient regarding the effectiveness of spinal manip-
ulation for fibromyalgia.51

Acupuncture provides small to moder-
ate short-term and small long-term, but not 
intermediate-term, benefit for low back pain when 
compared with sham acupuncture.10-12,52 Overall, 

TABLE 2

Psychological Therapies and Mindfulness Techniques for Chronic Musculoskeletal Pain:  
Review of the Evidence

Intervention

Common types of pain (SOR rating*)

Low back Neck Radicular/referred Knee osteoarthritis Fibromyalgia 

Psychological 
therapies (pri-
marily CBT)

•• � CBT 

Short and intermediate term:  to  pain and  func-
tion (B)10-12,25

Long term:  pain and  function (B)10,25

•• � Operant therapy†:  pain, no effect on function (B)11

•• � CBT ≈ exercise (B)11,12

•• � No clear benefit of one psychological therapy over 
another (B)11,12

•• � Short term: insufficient 
evidence25,40  

•• � CBT ≈ other treatments (med-
ications, patient education, 
physical therapy, manual ther-
apy, exercise) in  pain and  
disability (B)40

•• � Insufficient evi-
dence for lumbar 
radiculopathy11

•• � Short term:  
pain, no func-
tional benefit 
(B)10

•• � Short term:  pain,  mood, and  disability (B) 

•• � Short-term function: interpretation differs10,41,42

•• � Intermediate term:  to  function (B)10,41,42 

•• � Intermediate-term pain: interpretation of the 
impact on pain differs ( pain vs. no benefit)10,41,42

•• � Long term: insufficient evidence10 

•• � CBT ≈ pregabalin (Lyrica) or duloxetine (Cymbalta) 
for pain relief; CBT better for function after six 
months (B)10,42

Electromy-
ography 
biofeedback

•• �  pain, no effect on function (B)11,12 No studies found based on search 
criteria

No studies found 
based on search 
criteria

No studies found 
based on search 
criteria

•• � Little or no improvement in function, pain,  
mood (B)41

Mindfulness-
based stress 
reduction‡

•• � Short-term pain:  to  (B)5,10-12,25

•• � Intermediate-term pain:  (B)

•• � Short-term function: inconsistent evidence5,10 

•• � Long-term pain and function: inconsistent evidence10,25 

•• � CBT ≈ mindfulness-based stress reduction in decreas-
ing pain and improving function at one year, which was 
partially sustained but no longer statistically significant 
at two years (B)39

•• � Insufficient evidence25 No studies found 
based on search 
criteria

No studies found 
based on search 
criteria

•• � Short term: no benefit (B)10

•• � Intermediate term:  pain and  function (B)10 

•• � Long term: insufficient evidence10

Other 
meditative 
therapies

•• � Progressive muscle relaxation§:  pain and  func-
tion (B)11,12

•• � Physical therapy–led relaxation 
training has no benefit (B)10

•• � Progressive muscle relaxation 
≈ cupping|| for  pain (B)44 

No studies found 
based on search 
criteria

No studies found 
based on search 
criteria

•• � Guided imagery/hypnosis:  pain (B)45

•• � Progressive muscle relaxation: insufficient 
evidence46

Note: short term = 1 to < 6 months; intermediate term = 6 to < 12 months; long term = ≥ 12 months;  = small or undefined decrease;  small or 
undefined increase;  moderate decrease;  moderate increase; small = 5 to 10 points on a 100-point scale or SMD of 0.2 to < 0.5; moderate 
= 10 to 20 points on a 100-point scale or SMD of 0.5 to < 0.8; •• = evidence to support; •• = insufficient or inconsistent evidence; •• = evidence 
against; •• = comparative effectiveness with other therapies. 

CBT = cognitive behavior therapy; SMD = standardized mean difference; SOR = strength of recommendation.

*—A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, 
disease-oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://
www.aafp.org/afpsort.

†—Operant therapy focuses on eliminating harmful pain behaviors and increasing 
beneficial behaviors by leveraging the brain’s reward system.
‡—Mindfulness-based stress reduction is the daily practice of focusing attention on 
the present moment in a nonjudgmental way.
§—Progressive muscle relaxation is a method of reducing muscle tension by inten-
tionally tensing, then relaxing, successive muscle groups.
||—Cupping is the application of suction to the skin through the use of glass, ceramic, 
bamboo, or plastic cups.

Information from references 5, 10-12, 25, 39-42, and 44-46.
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the quality of studies on acupuncture is low. Impact on func-
tion varies from small short-term benefit to no benefit.10-12 
Evidence is insufficient regarding the effectiveness of acu-
puncture for lumbar radicular pain.11 Acupuncture improves 
function for chronic neck pain, but the effect on pain is 
inconsistent.10,52 The effect of acupuncture on knee osteoar-
thritis varies, with some studies finding a small benefit for 
pain in the short and long term and others finding no bene-
fit.10,52 Acupuncture has no clear benefit for hip osteoarthri-
tis.53 For fibromyalgia, acupuncture improves function and 

stiffness but has no effect on pain.10,54 Dry needling (inser-
tion of acupuncture needles into myofascial trigger points) 
provides short-term relief for low back and neck pain.55-57

Massage leads to short-term improvement in low back 
pain and function; there is no pain benefit, conflicting 
interpretation of functional impact at intermediate-term 
follow-up, and insufficient evidence of long-term bene-
fit.10,58,59 Compared with exercise, massage provides no 
additional benefit for pain or function in the intermediate 
term.10 Evidence is insufficient regarding the effectiveness 

TABLE 3

Manual Therapies and Acupuncture for Chronic Musculoskeletal Pain: Review of the Evidence

Intervention

Common types of pain (SOR rating*)

Low back Neck Radicular/referred Osteoarthritis Fibromyalgia 

Spinal 
manipulation 
(osteopathic or 
chiropractic)

•• � Short-term function:  (B)10

•• � Short-term pain: inconsistent reports (small to 
no benefit)10-12,47

•• � Intermediate term:  pain and  function (B)10

•• � Long term: insufficient evidence10

•• � Spinal manipulation ≈ exercise for short- and 
intermediate-term  pain and  function (B)10

•• � Various types of spinal manip-
ulation and/or mobilization:  
 pain and  function (B)48

•• � Interpretation differs on the 
relative benefit of thoracic vs. 
cervical manipulation (B)49,50

•• � Lumbar radicular 
pain: interpretation 
differs ( back and leg 
pain when added to 
home exercise and 
advice vs. insufficient 
evidence)11,12

No studies found based on search criteria •• � Insufficient evidence51

Acupuncture 
(compared 
with sham 
acupuncture)

•• � Short-term pain:  to  (B)10-12,52

•• � Short-term function: interpretation differs 
(small to no benefit)11,12

•• � Intermediate term: no benefit (B)10

•• � Long term:  pain (B)10,52

•• � Short and intermediate term: 
 function10

•• � Pain: interpretation differs 
(small benefit vs. insufficient 
evidence)10,52

•• � Long term: no benefit (B)10

•• � Lumbar radicular pain: 
insufficient evidence11

Hip

•• � No clear benefit (B)53

Knee

•• � Interpretation differs:  pain in short 
and long term vs. no pain benefit10,52

•• � Short and intermediate term: 
 function and  stiffness, 
but no pain benefit (B)10,54

•• � Long term: insufficient 
evidence10

Dry needling† •• � Short term:  pain (B)55

•• � Dry needling is better than sham therapy, phys-
ical therapy, and local anesthetic injection for  
 pain and  function (B)63

•• � Short term (upper trapezius 
trigger points):  pain (B)56,57

No studies found based on 
search criteria

No studies found based on search criteria No studies found based on 
search criteria

Manual 
therapies‡

Massage 

•• � Short term:  to  pain and  function (B)10,58,59

•• � Intermediate term: interpretation differs  
( function vs. no benefit)10,59

•• � Long term: insufficient evidence10

•• � Massage ≈ exercise for intermediate-term  
pain (B)10

•• � Short term:  pain and  
function (B)10

•• � Intermediate term: no benefit 
on function and no evidence 
for pain (B)10

•• � Long term: insufficient 
evidence10

•• � Insufficient evi-
dence for lumbar 
radiculopathy11

Hip

•• � Manual therapies: short-term  pain 
and  function and intermediate-term 
 function (B)10

Knee

•• � Massage: short-term  pain and  
function (B)60

•• � Other manual therapies:  function, 
no pain benefit (B)61

•• � Massage: interpretation 
differs on short-term impact 
( pain,  anxiety, and  
depression to no benefit)26,62

•• � Myofascial release 

Intermediate term:  function 
(B)10

Long term:  pain but no 
impact on function (B)10

Note: short term = 1 to < 6 months; intermediate term = 6 to < 12 months; long term = ≥ 12 months;  = small or undefined decrease;  small or 
undefined increase;  moderate decrease;  moderate increase; small = 5 to 10 points on a 100-point scale or SMD of 0.2 to < 0.5; moderate = 10 
to 20 points on a 100-point scale or SMD of 0.5 to < 0.8; •• = evidence to support; •• = insufficient or inconsistent evidence; •• = evidence against; 

•• = comparative effectiveness with other therapies. 

SMD = standardized mean difference; SOR = strength of recommendation.

Information from references 10-12, 26, and 47-63.

*—A = consistent, good-quality patient-oriented evidence; B = inconsistent or 
limited-quality patient-oriented evidence; C = consensus, disease-oriented evi-
dence, usual practice, expert opinion, or case series. For information about the 
SORT evidence rating system, go to https://www.aafp.org/afpsort.
†—Dry needling is the insertion of acupuncture needles into myofascial trigger points. 
‡—Manual therapies are used by physical therapists and include manipulation, mobi-
lization, and massage.
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of massage for lumbar radiculopathy.11 For neck pain, mas-
sage provides moderate pain relief and small functional 
improvement in the short term.10

Massage for knee osteoarthritis provides short-term ben-
efit for pain and function.60 Other manual therapies for 
knee osteoarthritis provide moderate benefit for function 
but have no impact on pain.61 For hip osteoarthritis, manual 
therapies provide a small short-term improvement in pain 
and function and a small intermediate-term improvement 
in function.10 Evidence regarding the short-term impact of 

massage for fibromyalgia is mixed.26,62 Myofascial release 
for fibromyalgia yields a small intermediate-term increase 
in function and a small long-term reduction in pain.10

SUMMARY

Among manual therapies and acupuncture, mostly limited 
to short-term results, spinal manipulation is modestly effec-
tive for chronic low back and neck pain;​ acupuncture may 
be modestly to moderately effective for low back pain and 
nonpain symptoms of fibromyalgia and modestly or incon-

sistently effective for neck pain;​ and massage and/
or myofascial release may be moderately effective 
for neck pain and modestly effective for low back 
pain, hip and knee osteoarthritis, and fibromyal-
gia. The evidence for manual therapies and acu-
puncture is summarized in Table 3.10-12,26,47-63

Treatment Devices
There is insufficient evidence for the effectiveness 
of transcutaneous electrical nerve stimulation in 
the treatment of chronic low back pain with or 
without associated lumbar radiculopathy, neck 
pain, knee osteoarthritis, or fibromyalgia.10,11,64-66 
There is insufficient evidence for the use of lum-
bar supports for low back pain or braces for knee 
osteoarthritis.5,11,67 There is no short-term bene-
fit of traction for low back pain with or without 
radiculopathy and insufficient evidence of benefit 
for chronic neck pain.10,11,68

For low back pain, low reactive level laser 
therapy (LLLT;​ the application of light in wave-
lengths that penetrate the skin, triggering 
biochemical changes to reduce pain and inflam-
mation) provides a small to moderate short-term 
improvement in pain and a small improvement 
in function, based on low-quality evidence.10,11 
For chronic neck pain, moderate evidence shows 
that LLLT provides moderate short-term benefit 
for pain and function.10 LLLT may provide short-
term relief of pain and nonpain fibromyalgia 
symptoms.69 There is insufficient evidence for 
the benefit of LLLT in the treatment of lumbar 
radiculopathy or knee osteoarthritis.10,11 Ultra-
sound is not effective for low back pain or knee 
osteoarthritis.10,11

SUMMARY

LLLT may have short-term benefits for low 
back pain, neck pain, and fibromyalgia. Avail-
able evidence does not support use of other 
devices, including transcutaneous electrical 

TABLE 3

Manual Therapies and Acupuncture for Chronic Musculoskeletal Pain: Review of the Evidence

Intervention

Common types of pain (SOR rating*)

Low back Neck Radicular/referred Osteoarthritis Fibromyalgia 

Spinal 
manipulation 
(osteopathic or 
chiropractic)

•• � Short-term function:  (B)10

•• � Short-term pain: inconsistent reports (small to 
no benefit)10-12,47

•• � Intermediate term:  pain and  function (B)10

•• � Long term: insufficient evidence10

•• � Spinal manipulation ≈ exercise for short- and 
intermediate-term  pain and  function (B)10

•• � Various types of spinal manip-
ulation and/or mobilization:  
 pain and  function (B)48

•• � Interpretation differs on the 
relative benefit of thoracic vs. 
cervical manipulation (B)49,50

•• � Lumbar radicular 
pain: interpretation 
differs ( back and leg 
pain when added to 
home exercise and 
advice vs. insufficient 
evidence)11,12

No studies found based on search criteria •• � Insufficient evidence51

Acupuncture 
(compared 
with sham 
acupuncture)

•• � Short-term pain:  to  (B)10-12,52

•• � Short-term function: interpretation differs 
(small to no benefit)11,12

•• � Intermediate term: no benefit (B)10

•• � Long term:  pain (B)10,52

•• � Short and intermediate term: 
 function10

•• � Pain: interpretation differs 
(small benefit vs. insufficient 
evidence)10,52

•• � Long term: no benefit (B)10

•• � Lumbar radicular pain: 
insufficient evidence11

Hip

•• � No clear benefit (B)53

Knee

•• � Interpretation differs:  pain in short 
and long term vs. no pain benefit10,52

•• � Short and intermediate term: 
 function and  stiffness, 
but no pain benefit (B)10,54

•• � Long term: insufficient 
evidence10

Dry needling† •• � Short term:  pain (B)55

•• � Dry needling is better than sham therapy, phys-
ical therapy, and local anesthetic injection for  
 pain and  function (B)63

•• � Short term (upper trapezius 
trigger points):  pain (B)56,57

No studies found based on 
search criteria

No studies found based on search criteria No studies found based on 
search criteria

Manual 
therapies‡

Massage 

•• � Short term:  to  pain and  function (B)10,58,59

•• � Intermediate term: interpretation differs  
( function vs. no benefit)10,59

•• � Long term: insufficient evidence10

•• � Massage ≈ exercise for intermediate-term  
pain (B)10

•• � Short term:  pain and  
function (B)10

•• � Intermediate term: no benefit 
on function and no evidence 
for pain (B)10

•• � Long term: insufficient 
evidence10

•• � Insufficient evi-
dence for lumbar 
radiculopathy11

Hip

•• � Manual therapies: short-term  pain 
and  function and intermediate-term 
 function (B)10

Knee

•• � Massage: short-term  pain and  
function (B)60

•• � Other manual therapies:  function, 
no pain benefit (B)61

•• � Massage: interpretation 
differs on short-term impact 
( pain,  anxiety, and  
depression to no benefit)26,62

•• � Myofascial release 

Intermediate term:  function 
(B)10

Long term:  pain but no 
impact on function (B)10

Note: short term = 1 to < 6 months; intermediate term = 6 to < 12 months; long term = ≥ 12 months;  = small or undefined decrease;  small or 
undefined increase;  moderate decrease;  moderate increase; small = 5 to 10 points on a 100-point scale or SMD of 0.2 to < 0.5; moderate = 10 
to 20 points on a 100-point scale or SMD of 0.5 to < 0.8; •• = evidence to support; •• = insufficient or inconsistent evidence; •• = evidence against; 

•• = comparative effectiveness with other therapies. 

SMD = standardized mean difference; SOR = strength of recommendation.

Information from references 10-12, 26, and 47-63.

*—A = consistent, good-quality patient-oriented evidence; B = inconsistent or 
limited-quality patient-oriented evidence; C = consensus, disease-oriented evi-
dence, usual practice, expert opinion, or case series. For information about the 
SORT evidence rating system, go to https://www.aafp.org/afpsort.
†—Dry needling is the insertion of acupuncture needles into myofascial trigger points. 
‡—Manual therapies are used by physical therapists and include manipulation, mobi-
lization, and massage.
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nerve stimulation, traction, lumbar supports, and ultra-
sound. The evidence for treatment devices is summarized 
in Table 4.5,10-12,64-69

Multi- or Interdisciplinary Pain Rehabilitation
Multi- or interdisciplinary pain rehabilitation includes 
coordinated care by a team comprised of combinations of 

clinicians, physical or occupational therapists, and behavior 
therapists.70 It is recommended for patients with low back 
pain that does not respond sufficiently to first-line thera-
pies. Multi- or interdisciplinary pain rehabilitation provides 
small to moderate short-term improvement in pain, func-
tion, and disability and small intermediate-term benefit for 
pain and function.10-12,71 Assessments of long-term benefit 

TABLE 4

Treatment Devices for Chronic Musculoskeletal Pain: Review of the Evidence

Intervention

Common types of pain (SOR rating*)

Low back Neck Radicular/referred Knee osteoarthritis Fibromyalgia 

Transcutane-
ous electrical 
nerve stimu-
lation

•• � Interpretation differs 
(ineffective vs. insuffi-
cient evidence)64

•• � Insufficient 
evidence for 
chronic neck 
pain65

•• � Insufficient 
evidence 
for lumbar 
radiculopathy11

•• � Short or long 
term: insufficient 
evidence10 

•• � Intermediate term: 
no pain or func-
tional benefit (B)10 

•• � Insufficient 
evidence66

Braces/
supports

•• � Lumbar supports: 
insufficient evidence5,11 

No studies found 
based on search 
criteria

No studies found 
based on search 
criteria

•• � Knee braces and 
foot/ankle ortho-
ses: insufficient 
evidence67 

No studies found 
based on search 
criteria

Traction •• � No short-term benefit 
(B)10 

•• � Insufficient 
evidence68 

•• � No effect for 
lumbar radicu-
lopathy (C)11

No studies found 
based on search 
criteria

No studies found 
based on search 
criteria

Low reactive 
level laser 
therapy†

•• � Short term:  to  pain 
and  function (B)10-12 

•• � Intermediate term: no 
benefit (B)10

•• � Long term: insufficient 
evidence10

•• � Short term:  
pain and  
function (B)10 

•• � Intermediate 
and long term: 
insufficient 
evidence10

•• � Insufficient 
evidence 
for lumbar 
radiculopathy11

•• � Insufficient 
evidence10

•• � Short term:  
pain,  Fibro-
myalgia Impact 
Questionnaire 
score,  fatigue, 
 stiffness,  
mood69

Ultrasound •• � Short-term pain: no 
benefit (B)10  

•• � Short-term function: 
insufficient evidence 

•• � Intermediate and 
long term: insufficient 
evidence10

No studies found 
based on search 
criteria

No studies found 
based on search 
criteria

•• � Short- and inter-
mediate-term pain 
and function: no 
benefit (B)10

•• � Long term: insuffi-
cient evidence10

No studies found 
based on search 
criteria

Note: short term = 1 to < 6 months; intermediate term = 6 to < 12 months; long term = ≥ 12 months;  = small or undefined decrease;  small 
or undefined increase;  moderate decrease;  moderate increase; small = 5 to 10 points on a 100-point scale or SMD of 0.2 to < 0.5; 
moderate = 10 to 20 points on a 100-point scale or SMD of 0.5 to < 0.8; •• = evidence to support; •• = insufficient or inconsistent evidence;  

•• = evidence against; •• = comparative effectiveness with other therapies. 

SMD = standardized mean difference; SOR = strength of recommendation.

*—A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://www.aafp.
org/afpsort.
†—Low reactive level laser therapy is the application of light in wavelengths that penetrate the skin, triggering biochemical changes to reduce pain 
and inflammation. A course of treatment typically involves 30 to 60 seconds of treatment a few times per week for several weeks.

Information from references 5, 10-12, and 64-69.
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vary from small to no benefit.10-12,71 There is insufficient evi-
dence regarding the effectiveness of multi- or interdisciplin-
ary pain rehabilitation for lumbar radiculopathy.11

A Cochrane review showed that pain, disability, and work 
outcomes among candidates for spinal fusion were similar at 
two years between those treated surgically and those treated 
with multi- or interdisciplinary pain rehabilitation.71 Multi- 
or interdisciplinary pain rehabilitation results in short-, 
intermediate-, and long-term functional improvement and 
intermediate-term pain reduction in patients with fibromy-
algia.10 The cost-effectiveness of this treatment approach 
may be enhanced by targeting patients who are most likely 
to benefit (e.g., those with severe functional deficits, lack of 
response to less intensive therapies, or significant psychoso-
cial components).11

SUMMARY

Multi- or interdisciplinary pain rehabilitation appears 
effective for short- and intermediate-term improvement of 
low back pain and fibromyalgia, and cost-effectiveness may 
be enhanced by careful patient selection. The evidence for 

multi- or interdisciplinary pain rehabilitation therapy is 
summarized in Table 5.10-12,71

Data Sources:​ An Ovid search was completed using the follow-
ing key terms:​ low back pain, chronic pain, neck pain, osteoar-
thritis, fibromyalgia. The following treatment categories were 
searched:​ exercise therapy, physical therapy modalities, braces, 
mind-body therapies, acupuncture therapy, rehabilitation, psy-
chotherapy, musculoskeletal manipulations. Other search terms 
included noninvasive or non-invasive, nonpharmacologic* or 
non-pharmacologic*;​ exercise or physical therapy or cogni-
tive or behavioral or feedback or relaxation or acceptance or 
commitment or traction or ultrasound or stimulation or laser or 
magnet* or inferential or electromuscular or diathermy or heat 
or cold or manipulation or manual or craniosacral or mindful-
ness or meditation or mind-body or yoga or pilates or Qigong 
or acupuncture or functional restoration or multidisciplin* or 
interdiscipin*. The search included meta-analyses or systematic 
reviews published in English since January 2018 and studied 
humans;​ 2018 was selected as the start date because the AHRQ 
review included the same search terms through mid-December 
2018. Meta-analyses or systematic reviews of trigger point or dry 
needl* or imagery (therapies not included in the AHRQ review) 
were searched for the period 2010 to 2020. Also searched 
were the Agency for Healthcare Research and Quality Effective 

TABLE 5

Multi- or Interdisciplinary Pain Rehabilitation for Chronic Musculoskeletal Pain:  
Review of the Evidence* 

Common types of pain (SOR rating†)

Low back Radicular/referred Fibromyalgia 

•• � Short term:  to  pain and  to  function (B)10-12,71 

•• � Intermediate term:  pain and  function (B)10,71

•• � Long term: reports differ ( pain and  function vs. no benefit)10-12,71

•• � Compared with exercise alone, multi- or interdisciplinary pain rehabilita-
tion is better for  pain and  function in the short and intermediate term 
but not long term (B)10

•• �� Compared with physical therapy alone, multi- or interdisciplinary pain 
rehabilitation is better for short-term  pain and  function (B)12 

•• �� Multi- or interdisciplinary pain rehabilitation ≈ surgery for pain, disability, 
and work outcomes at two years among candidates for spinal fusion (B)71

•• � Insufficient 
evidence 
for lumbar 
radiculopathy11

•• � Short term:  function but no 
pain benefit (B)10

•• � Intermediate term:  pain and 
 function (B)10

•• � Long term:  function but no 
pain benefit (B)10

•• �� Multi- or interdisciplinary 
pain rehabilitation ≈ aerobic 
exercise in improving pain and 
function in the long term (B)10

Note: short term = 1 to < 6 months; intermediate term = 6 to < 12 months; long term = ≥ 12 months;  small or undefined decrease;  small or 
undefined increase;  moderate decrease;  moderate increase; small = 5 to 10 points on a 100-point scale or SMD of 0.2 to < 0.5; moderate 
= 10 to 20 points on a 100-point scale or SMD of 0.5 to < 0.8; •• = evidence to support; •• = insufficient or inconsistent evidence; •• = evidence 
against; •• = comparative effectiveness with other therapies.

SMD = standardized mean difference; SOR = strength of recommendation.

*—Multi- or interdisciplinary pain rehabilitation includes coordinated care by a team comprised of combinations of clinicians, physical or occupa-
tional therapists, and behavior therapists.
†—A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://www.aafp.
org/afpsort.

Information from references 10-12 and 71.
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Healthcare Reports, the Cochrane database, and AFP POEMs 
(Patient-Oriented Evidence that Matters) since 2010. Search 
date:​ July 20, 2020.

The views expressed are those of the author and do not reflect 
the official policy of the Department of the Army, the Depart-
ment of Defense, or the U.S. government.

The Author

DIANE M. FLYNN, MD, MPH, is the primary care pain manage-
ment advisor in the Department of Rehabilitative Medicine at 
the Interdisciplinary Pain Management Center, Madigan Army 
Medical Center, Tacoma, Wash., and an adjunct assistant pro-
fessor in the Department of Family Medicine at the Uniformed 
Services University of the Health Sciences, Bethesda, Md.

Address correspondence to Diane M. Flynn, MD, MPH, Madi-
gan Army Medical Center, 9040 Jackson Ave., Tacoma, WA 
98431 (email:​ diane.m.flynn4.civ@​mail.mil). Reprints are not 
available from the author.

References
	 1. 	Institute of Medicine Committee on Advancing Pain Research, Care, 

and Education. Relieving Pain in America:​ A Blueprint for Transforming 
Prevention, Care, Education, and Research. National Academies Press;​ 
2011.

	 2. 	Murray CJ, Atkinson C, Bhalla K, et al.;​ U.S. Burden of Disease Collabo-
rators. The state of US health, 1990-2010:​ burden of diseases, injuries, 
and risk factors. JAMA. 2013;​310(6):​591-608.

	 3. 	GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. 
Global, regional, and national incidence, prevalence, and years lived 
with disability for 354 diseases and injuries for 195 countries and territo-
ries, 1990-2017:​ a systematic analysis for the Global Burden of Disease 
Study 2017 [published correction appears in Lancet. 2019;​393(10190):​
e44]. Lancet. 2018;​392(10159):​1789-1858.

	 4. 	Dale R, Stacey B. Multimodal treatment of chronic pain. Med Clin North 
Am. 2016;​100(1):​55-64.

	 5. 	Pangarkar SS, Kang DG, Sandbrink F, et al. VA/DoD Clinical practice 
guideline:​ diagnosis and treatment of low back pain. J Gen Intern Med. 
2019;​34(11):​2620-2629.

	 6. 	García-Ríos MC, Navarro-Ledesma S, Tapia-Haro RM, et al. Effective-
ness of health education in patients with fibromyalgia:​ a systematic 
review.  Eur J Phys Rehabil Med. 2019;​55(2):​301-313.

	 7. 	Goodman F, Kaiser L, Kelley C, et al. VA/DoD clinical practice guide-
line for the non-surgical management of hip and knee osteoarthri-
tis. Department of Veterans Affairs, Department of Defense;​ 2014. 
Accessed June 25, 2020. https://​www.healthquality.va.gov/guidelines/
cd/oa/index.asp

	 8. 	Gross A, Forget M, St George K, et al. Patient education for neck pain. 
Cochrane Database Syst Rev. 2012;​(3):​CD005106.

	 9. 	Parreira P, Heymans MW, van Tulder MW, et al. Back schools for chronic 
non-specific low back pain. Cochrane Database Syst Rev. 2017;​(8):​
CD011674.

	10. 	Skelly AC, Chou R, Dettori JR, et al. AHRQ Comparative Effective-
ness Review, no. 227. Noninvasive nonpharmacological treatment for 
chronic pain:​ a systematic review update. April 2020. Accessed July 25, 
2020. https://​www.ncbi.nlm.nih.gov/books/NBK556229/

	11. 	Qaseem A, Wilt TJ, McLean RM, et al.;​ Clinical Guidelines Committee 
of the American College of Physicians. Noninvasive treatments for 
acute, subacute, and chronic low back pain:​ a clinical practice guideline 
from the American College of Physicians. Ann Intern Med. 2017;​166(7):​
514-530.

	12. 	Chou R. Nonpharmacologic therapies for low back pain. Ann Intern 
Med. 2017;​167(8):​606-607.

	13. 	Hurley DA, Tully MA, Lonsdale C, et al. Supervised walking in com-
parison with fitness training for chronic back pain in physiother-
apy:​ results of the SWIFT single-blinded randomized controlled trial 
(ISRCTN17592092). Pain. 2015;​156(1):​131-147.

	14. 	Gross AR, Paquin JP, Dupont G, et al.;​ Cervical Overview Group. Exer-
cises for mechanical neck disorders:​ A Cochrane review update. Man 
Ther. 2016;​24:​25-45.

	15. 	Brosseau L, Taki J, Desjardins B, et al. The Ottawa panel clinical prac-
tice guidelines for the management of knee osteoarthritis. Part two:​ 
strengthening exercise programs. Clin Rehabil. 2017;​31(5):​596-611.

	16. 	Fransen M, McConnell S, Harmer AR, et al. Exercise for osteoarthritis of 
the knee. Cochrane Database Syst Rev. 2015;​(1):​CD004376.

	17. 	Brosseau L, Taki J, Desjardins B, et al. The Ottawa panel clinical practice 
guidelines for the management of knee osteoarthritis. Part three:​ aero-
bic exercise programs. Clin Rehabil. 2017;​31(5):​612-624.

	18. 	Bartels EM, Juhl CB, Christensen R, et al. Aquatic exercise for the 
treatment of knee and hip osteoarthritis. Cochrane Database Syst Rev. 
2016;(3):​CD005523.

	19. 	Busch AJ, Webber SC, Richards RS, et al. Resistance exercise training for 
fibromyalgia. Cochrane Database Syst Rev. 2013;​(12):​CD010884.

	20. 	Bidonde J, Busch AJ, Schachter CL, et al. Mixed exercise training for adults 
with fibromyalgia. Cochrane Database Syst Rev. 2019;​(5):​CD013340.

	21. 	Bidonde J, Busch AJ, Schachter CL, et al. Aerobic exercise training for 
adults with fibromyalgia. Cochrane Database Syst Rev. 2017;​(6):​CD012700.

	22. 	Bidonde J, Busch AJ, Webber SC, et al. Aquatic exercise training for 
fibromyalgia. Cochrane Database Syst Rev. 2014;​(10):​CD011336.

	23. 	Saragiotto BT, Maher CG, Yamato TP, et al. Motor control exercise for 
nonspecific low back pain:​ a Cochrane review. Spine (Phila Pa 1976). 
2016;​41(16):​1284-1295.

	24. 	Martin-Gomez C, Sestelo-Diaz R, Carrillo-Sanjuan V, et al. Motor con-
trol using cranio-cervical flexion exercises versus other treatments for 
non-specific chronic neck pain:​ a systematic review and meta-analysis. 
Musculoskeletal Sci Pract. 2019;​42:​52-59.

	25. 	Tice JA, Kumar V, Otuonye I, et al.;​ Institute for Clinical and Economic 
Review. Cognitive and mind-body therapies for chronic low back and 
neck pain:​ effectiveness and value. Final evidence report. Novem-
ber 6, 2017. Accessed July 18, 2020. https://​icer-review.org/material/
back-and-neck-pain-evidence-report/

	26. 	Nahin RL, Boineau R, Khalsa PS, et al. Evidence-based evaluation of 
complementary health approaches for pain management in the United 
States. Mayo Clin Proc. 2016;​91(9):​1292-1306.

	27. 	Wieland LS, Skoetz N, Pilkington K, et al. Yoga treatment for chronic 
non-specific low back pain. Cochrane Database Syst Rev. 2017;​(1):​
CD010671.

	28. 	Cramer H, Lauche R, Haller H, et al. A systematic review and meta- 
analysis of yoga for low back pain. Clin J Pain. 2013;​29(5):​450-460.

	29. 	Cramer H, Klose P, Brinkhaus B, et al. Effects of yoga on chronic neck 
pain:​ a systematic review and meta-analysis. Clin Rehabil. 2017;​31(11):​
1457-1465.

	30.	Cramer H, Lauche R, Langhorst J, et al. Yoga for rheumatic diseases:​ 
a systematic review. Rheumatology (Oxford). 2013;​52(11):​2025-2030.

	31. 	Kan L, Zhang J, Yang Y, et al. The effects of yoga on pain, mobility, and 
quality of life in patients with knee osteoarthritis:​ a systematic review. 
Evid Based Complement Alternat Med. 2016;​2016:​6016532.

	32. 	Langhorst J, Klose P, Dobos GJ, et al. Efficacy and safety of meditative 
movement therapies in fibromyalgia syndrome:​ a systematic review 
and meta-analysis of randomized controlled trials. Rheumatol Int. 2013;​
33(1):​193-207.

	33. 	Lauche R, Stumpe C, Fehr J, et al. The effects of tai chi and neck exer-
cises in the treatment of chronic nonspecific neck pain:​ a randomized 
controlled trial. J Pain. 2016;​17(9):​1013-1027.



October 15, 2020 ◆ Volume 102, Number 8	 www.aafp.org/afp� American Family Physician  477

CHRONIC MUSCULOSKELETAL PAIN

	34. 	Ye J, Cai S, Zhong W, et al. Effects of tai chi for patients with knee osteo-
arthritis:​ a systematic review. J Phys Ther Sci. 2014;​26(7):​1133-1137.

	35. 	Rendant D, Pach D, Lüdtke R, et al. Qigong versus exercise versus no 
therapy for patients with chronic neck pain:​ a randomized controlled 
trial. Spine (Phila Pa 1976). 2011;​36(6):​419-427.

	36. 	Skoglund L, Josephson M, Wahlstedt K, et al. Qigong training and 
effects on stress, neck-shoulder pain and life quality in a computerised 
office environment. Complement Ther Clin Pract. 2011;​17(1):​54-57.

	37. 	von Trott P, Wiedemann AM, Lüdtke R, et al. Qigong and exercise ther-
apy for elderly patients with chronic neck pain (QIBANE):​ a randomized 
controlled study. J Pain. 2009;​10(5):​501-508.

	38. 	Geneen LJ, Moore RA, Clarke C, et al. Physical activity and exercise 
for chronic pain in adults:​ an overview of Cochrane reviews. Cochrane 
Database Syst Rev. 2017;​(4):​CD011279.

	39. 	Cherkin DC, Anderson ML, Sherman KJ, et al. Two-year follow-up of 
a randomized clinical trial of mindfulness-based stress reduction vs. 
cognitive behavioral therapy or usual care for chronic low back pain. 
JAMA. 2017;​317(6):​642-644.

	40. 	Monticone M, Cedraschi C, Ambrosini E, et al. Cognitive-behavioural 
treatment for subacute and chronic neck pain. Cochrane Database Syst 
Rev. 2015;​(5):​CD010664.

	41. 	Theadom A, Cropley M, Smith HE, et al. Mind and body therapy for 
fibromyalgia. Cochrane Database Syst Rev. 2015;(4):​CD001980.

	42. 	Bernardy K, Klose P, Welsch P, et al. Efficacy, acceptability and safety of 
cognitive behavioural therapies in fibromyalgia syndrome - a systematic 
review and meta-analysis of randomized controlled trials. Eur J Pain. 
2018;​22(2):​242-260.

	43. 	Hempel S, Shekelle PG, Taylor SL, et al. Department of Veterans Affairs. 
Evidence map of mindfulness. October 2014. Accessed July 18, 2020. 
https://​www.ncbi.nlm.nih.gov/books/NBK268640/pdf/Bookshelf_NBK​
268640.pdf

	44. 	Lauche R, Materdey S, Cramer H, et al. Effectiveness of home-based 
cupping massage compared to progressive muscle relaxation in 
patients with chronic neck pain—a randomized controlled trial. PLoS 
One. 2013;​8(6):​e65378.

	45. 	Zech N, Hansen E, Bernardy K, et al. Efficacy, acceptability and safety 
of guided imagery/hypnosis in fibromyalgia - a systematic review and 
meta-analysis of randomized controlled trials. Eur J Pain. 2017;​21(2):​
217-227.

	46. 	Meeus M, Nijs J, Vanderheiden T, et al. The effect of relaxation therapy 
on autonomic functioning, symptoms and daily functioning, in patients 
with chronic fatigue syndrome or fibromyalgia:​ a systematic review. 
Clin Rehabil. 2015;​29(3):​221-233.

	47. 	Rubinstein SM, van Middelkoop M, Assendelft WJ, et al. Spinal manipu-
lative therapy for chronic low-back pain. Cochrane Database Syst Rev. 
2011;​(2):​CD008112.

	48. 	Coulter ID, Crawford C, Vernon H, et al. Manipulation and mobiliza-
tion for treating chronic nonspecific neck pain:​ a systematic review and 
meta-analysis for an appropriateness panel. Pain Physician. 2019;​22(2):​
E55-E70.

	49. 	Gross A, Langevin P, Burnie SJ, et al. Manipulation and mobilisation for 
neck pain contrasted against an inactive control or another active treat-
ment. Cochrane Database Syst Rev. 2015;​(9):​CD004249.

	50. 	Masaracchio M, Kirker K, States R, et al. Thoracic spine manipulation 
for the management of mechanical neck pain:​ a systematic review and 
meta-analysis. PLoS One. 2019;​14(2):e0211877.

	51. 	Posadzki P. Is spinal manipulation effective for pain? An overview of 
systematic reviews. Pain Med. 2012;​13(6):​754-761.

	52. 	Vickers AJ, Vertosick EA, Lewith G, et al.;​ Acupuncture Trialists’ Collab-
oration. Acupuncture for chronic pain:​ update of an individual patient 
data meta-analysis. J Pain. 2018;​19(5):​455-474.

	53. 	Manheimer E, Cheng K, Wieland LS, et al. Acupuncture for hip osteoar-
thritis. Cochrane Database Syst Rev. 2018;​(5):​CD013010.

	54. 	Deare JC, Zheng Z, Xue CCL, et al. Acupuncture for treating fibromyal-
gia. Cochrane Database Syst Rev. 2013;​(5):​CD007070.

	55. 	Hu HT, Gao H, Ma RJ, et al. Is dry needling effective for low back pain? 
A systematic review and PRISMA-compliant meta-analysis. Medicine 
(Baltimore). 2018;​97(26):​e11225.

	56. 	Cagnie B, Castelein B, Pollie F, et al. Evidence for the use of ischemic 
compression and dry needling in the management of trigger points of 
the upper trapezius in patients with neck pain:​ a systematic review. Am 
J Phys Med Rehabil. 2015;​94(7):​573-583.

	57. 	Liu L, Huang QM, Liu QG, et al. Effectiveness of dry needling for myo-
fascial trigger points associated with neck and shoulder pain:​ a sys-
tematic review and meta-analysis. Arch Phys Med Rehabil. 2015;​96(5):​
944-955.

	58. 	Furlan AD, Giraldo M, Baskwill A, et al. Massage for low-back pain. 
Cochrane Database Syst Rev. 2015;​(9):​CD001929.

	59. 	Cherkin DC, Sherman KJ, Kahn J, et al. A comparison of the effects of 
2 types of massage and usual care on chronic low back pain:​ a random-
ized, controlled trial. Ann Intern Med. 2011;​155(1):​1-9.

	60. 	Perlman AI, Ali A, Njike VY, et al. Massage therapy for osteoarthritis of 
the knee:​ a randomized dose-finding trial. PLoS One. 2012;​7(2):​e30248.

	61. 	Salamh P, Cook C, Reiman MP, et al. Treatment effectiveness and 
fidelity of manual therapy to the knee:​ a systematic review and meta- 
analysis. Musculoskeletal Care. 2017;​15(3):​238-248.

	62. 	Li Y, Wang F, Feng C, et al. Massage therapy for fibromyalgia:​ a sys-
tematic review and meta-analysis of randomized controlled trials. PLoS 
One. 2014;​9(2):​e89304.

	63. 	Liu L, Huang QM, Liu QG, et al. Evidence for dry needling in the man-
agement of myofascial trigger points associated with low back pain:​ 
a systematic review and meta-analysis. Arch Phys Med Rehabil. 2018;​
99(1):​144-152.e2.

	64 	Gibson W, Wand BM, Meads C, et al. Transcutaneous electrical nerve 
stimulation (TENS) for chronic pain - an overview of Cochrane reviews. 
Cochrane Database Syst Rev. 2019;​(4):​CD011890.

	65. 	Martimbianco ALC, Porfírio GJ, Pacheco RL, et al. Transcutaneous elec-
trical nerve stimulation (TENS) for chronic neck pain. Cochrane Data-
base Syst Rev. 2019;​(12):​CD011927.

	66. 	Johnson MI, Claydon LS, Herbison GP, et al. Transcutaneous electrical 
nerve stimulation (TENS) for fibromyalgia in adults. Cochrane Database 
Syst Rev. 2017;​(10):​CD012172.

	67. 	Duivenvoorden T, Brouwer RW, van Raaij TM, et al. Braces and ortho-
ses for treating osteoarthritis of the knee. Cochrane Database Syst Rev. 
2015;​(3):​CD004020.

	68. 	Yang JD, Tam KW, Huang TW, et al. Intermittent cervical traction for 
treating neck pain:​ a meta-analysis of randomized controlled trials. 
Spine (Phila Pa 1976). 2017;​42(13):​959-965.

	69. 	Yeh SW, Hong CH, Shih MC, et al. Low-level laser therapy for fibromyal-
gia:​ a systematic review and meta-analysis. Pain Physician. 2019;​22(3):​
241-254.

	70. 	Jeffery MM, Butler M, Stark A, et al. Agency for Healthcare Research 
and Quality. Comparative Effectiveness Technical Brief no. 8. Multidis-
ciplinary pain programs for chronic noncancer pain. September 2011. 
Accessed July 18, 2020. https://​www.ncbi.nlm.nih.gov/books/NBK​
82511/pdf/Bookshelf_NBK​82511.pdf

	71. 	Kamper SJ, Apeldoorn AT, Chiarotto A, et al. Multidisciplinary biopsy-
chosocial rehabilitation for chronic low back pain. Cochrane Database 
Syst Rev. 2014;​(9):​CD000963.


