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SYNOPSIS: The authors of this comprehensive review article found evidence for the use of music-based interventions as part of 
rehabilitation across a broad range of neurological disorders.

SOURCE: Sihvonen AJ, et al. Music-based interventions in neurological rehabilitation. Lancet Neurol 2017;16:648-660. 

Music is an integral part of the human experi-
ence, existing in cultures and civilizations 
throughout history. Although the purpose, 

meaning, and significance may vary over time, the uni-
versal pull of rhythm allows music to assist in crossing 
language and other psychosocial barriers.

Interest in incorporating music into medical treatment is 
equally universal. An early case report from Sweden in 
1745, “On a mute who can sing,” describes a farmer’s 
son who developed aphasia post-stroke but retained 
the ability to sing familiar tunes.1 This may be the first 
documented report suggesting that the ability to speak 
words and to sing words are directed by different areas 

of the brain. As our awareness of the effect of music on 
the brain has evolved, it is not surprising that interest  
in studies investigating musical interventions have  
blossomed.2

Known to improve connectivity of neurons, listening 
to music reduces the level of analgesics and enhances 
patient satisfaction in postsurgical settings.3 Active par-
ticipation in a musical activity appears to stimulate grey 
and white matter changes and increase neural plastic-
ity.4 Therefore, the use of music-based interventions is 
a natural fit for areas in which cortical stimulation is 
essential for progress, such as in the recovery and treat-
ment of neurological disorders.
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Noting that the financial and medical burden 
of neurological disorders often lie in recovery 
and rehabilitation, Sihvonen et al reviewed 
and consolidated knowledge of the effect of 
music-based interventions in rehabilitation of 
specific disorders, including stroke, dementia, 
Parkinson’s disease, multiple sclerosis, and 
epilepsy. Within these broad categories, the 
authors identified areas of specific impact, 
such as cognitive rehabilitation, speech post-
stroke, or gait in Parkinson’s disease.

The music-based interventions and outcomes 
in the included studies are quite diverse and 
cover a range of interventions, including 
traditional music therapy, rhythmic auditory 
stimulation (synchronizing movements to 
rhythm), and music-supported therapy (play-
ing musical instruments usually to help with 
rehabilitation of gross and fine movements). 
One newer modality in music-supported 
therapy involves transforming movement 
into sound as part of music sonification 
therapy. For example, a post-stroke patient 
is encouraged to move an affected arm as 
a technician attaches sound to position in 
space, thus substituting rhythmic melodies 
for impaired proprioception. In this man-
ner, a patient can relearn to eat by “playing” 
specific sounds or tunes while changing arm 
position (rather than relying on an impacted 
internal sense of position in space).5

One challenge with such diversity of inter-
ventions and outcomes (as well as different 
disease states) is the meaningful comparison 
of results. Sihvonen et al used Cohen’s d 
value to measure, rate, and compare the 
effect size of specific outcomes. Cohen’s d 
is a common way to measure effect size in 
meta-analytic studies. An effect size is defined 

as small if d = 0.2 (may not be a meaningful 
effect and not easily discernible), medium if 
d = 0.5, and large if d ≥ 0.8.6 Control group 
protocol varied from study to study. 

SELECTED RESULTS
Stroke: Sixteen randomized, controlled tri-
als (RCTs) were included in this category. 
Outcomes included motor movements, 
language improvements, cognitive functions, 
mood, and quality of life. Two studies show 
no significant difference between interven-
tion and control groups. In both studies, the 
control group used a form of sound or other 
therapy. Sample sizes ranged from 20 to 92. 
(See Tables 1, 2, and 3.)

Dementia: The authors reviewed 17 RCTs 
in this category. Most involved music-based 
therapies and the effect on neuropsychiatric 
and behavioral symptoms (anxiety, depres-
sion, agitation, cognition, and quality of life 
predominate.) Sample sizes ranged from 18 
to 100 participants. Four studies showed no 
significant difference between the interven-
tion and control groups. It is noteworthy 
that most of the studies showing cognitive 
improvement in dementia were restricted 
to patients with mild forms of this disorder. 
Two of the RCTs that did not demonstrate 
an effect from music-based interventions on 
mood used control groups with active non-
music interventions rather than standard 
care. (See Tables 4 and 5.)

Parkinson’s Disease, Multiple Sclerosis, and 
Epilepsy: The authors of five RCTs in this 
review investigated music-based interven-
tions in Parkinson’s disease, primarily look-
ing at the effect on motor symptoms of this 
degenerative disorder as well as evaluating 

Summary Points
• This review article included 41 randomized, controlled trials involving music-

based interventions in patients post-stroke and receiving treatment for dementia, 
Parkinson’s disease, multiple sclerosis, or epilepsy.

• Music-based interventions from receptive and passive (such as listening to music) to 
active are included; music therapists were involved in many of the studies reviewed.

• The strongest evidence for efficacy of music-based interventions is with recovery 
from motor deficits, aphasia, and cognitive deficits post-stroke. There are promising 
(but more limited) studies in music-based interventions in Parkinson’s disease.

• There is moderate evidence of efficacy of music-based interventions in short-term 
improvement in cognition, memory, and mood in dementia. 

mailto:Customer.Service%40AHCMedia.com?subject=
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quality of life and social parameters. All sample sizes 
were small, with only one study involving more than 
50 participants. Dancing clearly had the most effect on 
motor symptoms in the reviewed studies, helping with 
balance, stride length, and general mobility.

Only two RCTs included in this study involved music-
based interventions in multiple sclerosis, one of the more 
common neurological disorders occurring in the young 
adult population. Treatment has been proposed to de-
crease or prevent flare-ups of new episodes. Neither study 
included more than 20 participants; results are inconclu-
sive and, according to the study group, allow no firm  
recommendations. 
One RCT was included for epilepsy. These authors 
looked at stimulation of the cortex via music as a mecha-
nism to reduce epileptiform activity. Classical music was 
played every night for a year to 73 participants; the con-
trol group received no intervention. Seizure frequency in 

the active group decreased by 17 % (P = 0.14) during the 
treatment phase and by 16% one-year post treatment.

n COMMENTARY
Given the widespread access and relatively inexpensive 
availability of music, the use of music-based interven-
tions in the complex care of patients with neurological 
disorders is an attractive proposition. In fact, for many 
caregivers, the informal use of music during treatments 
and in daily life may be less strategic and more intuitive. 
This large-scale review study brings promising direction 
to the field; understanding the effect of specific musical 
interventions on specified outcomes could and should 
lead to a more targeted and efficacious approach.
Understanding the effect but also the mechanism of ac-
tion of these musical interventions is important. At this 
point, explanations remain speculative — the process 
is not yet well-delineated. Sihvonen et al offered several 
possible etiologies that could explain the results present-

Table 1: Selected Studies Investigating Motor Symptoms Post-stroke

Type of 
Intervention Control Group

Duration and 
Number of 
Participants Results

d value
small = 0.2
medium = 0.5
large > 0.8 Effect Size

Music-supported 
therapy

Music-supported 
therapy with 
delayed sound

4 weeks;  
34 participants

No significant 
difference between 
groups

Sonificated 
movement

No sound with 
movement

10 days;  
25 participants

Decreased joint pain 1.96 Large

Children’s music and 
folk songs

Conventional 
therapy

7.5 hours in 3 
weeks;  
62 participants

Improved motor skills
Improved motor 
control

0.32
0.36

Small-medium
Small-medium

Rhythmic  auditory 
stimulation

Physical therapy 30 hours in 6 
weeks;
20 participants

Improved gait velocity
Improved stride length

1.45

0.93

Large

Large

Table 2: Selected Studies Involving Aphasia Post-stroke

Type of 
Intervention Control Group

Duration and 
Number of 
Participants Results

d value
small = 0.2
medium = 0.5
large > 0.8 Effect Size

Melodic intonation 
therapy
(singing-based)

Other language 
therapy

30 hours in 6 
weeks;  
27 participants

Improved daily life 
communication
Improved naming

0.76

1.73

Medium-large

Large

Table 3: Selected Studies Involving Cognitive and Emotional Deficits Post-stroke

Type of 
Intervention Control Group

Duration and 
Number of 
Participants Results

d value
small = 0.2
medium = 0.5
large > 0.8 Effect Size

Favorite music and 
audiobooks

Standard care 60 hours in 8 
weeks;  
54 participants

Improved verbal 
memory
Improved attention

0.88

0.92

Large

Large
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ed in the reviewed studies. These are based largely on 
what is known about the effect of music on the healthy 
brain.

Three proposed mechanisms were presented: enhance-
ment of neural activation, cerebral blood flow, and 
neuroplasticity; activation of reward centers; and/or 
activation of spared neural networks. 

Modern medical innovations and imaging studies have 
confirmed findings from early observational studies (such 
as a “mute who could sing” noted earlier.) The sparing 
of music abilities despite widespread speech and language 
loss led to early conclusions that speaking, language, and 
music may involve different areas of the brain. We now 
know that singing, for example, involves bilateral and 
more extensive areas of the brain than speaking. This al-
lows intervention aimed at relatively healthy portions of 
the brain post-insult. Familiar tunes activate the anterior 
and medial prefrontal cortex — areas that tend to be 
spared from rapid degeneration in Alzheimer’s disease 
and may help explain why singing is often preserved in 
these patients.7

Although work remains to be done regarding under-
standing the full etiology and mechanism of music-based 
interventions, gaps remain regarding what we know 
about when the interventions work best and which are 
most effective. Studies that clearly spell out protocol, 

including presence or absence of speech therapist and 
type of music applied, are necessary to make firm recom-
mendations. Looking for publication bias among the 
published studies is important; replication of the studies 
in a methodical manner is essential to bring legitimacy 
and further develop this field.

Future direction in use of music-based interventions 
most likely will look at the length of time interventions 
show an effect, the need to reinforce, as well as any rela-
tionship between response to music-based interventions 
and exposure or involvement in music during premorbid 
years. A not well-studied but hidden benefit of music-
based interventions in these neurological disorders may 
be the positive effect on a caregiver. A caregiver may 
receive some of the same mood benefits from the music 
as the patient, a potentially far-reaching intervention 
given what we know about the stress involved in caring 
for patients with neurological disorders.8 The develop-
ment of effective music-based interventions implemented 
by a caregiver within a home setting provides numerous 
benefits from economic, logistical, and health  
perspectives. 
There remains enough evidence to promote the 
use of music-based interventions during rehabilita-
tion and recovery of motor deficits post-stroke, in 
mobility in Parkinson’s disease, and in treatment of 
aphasia post-stroke. In dementia, the use of music-

Table 4: Selected Studies Involving Cognition in Dementia

Type of 
Intervention Control Group

Duration and 
Number of 
Participants Results

d value
small = 0.2
medium = 0.5
large > 0.8 Effect Size

Music therapy Standard care 18 hours in 12 
weeks;  
50 participants

Improved attention
Increase in verbal 
memory tasks

0.76
0.76

Medium-large
Medium-large

Music therapy Cooking 8 hours in 4 
weeks;  
37 participants

Improved cognition No significant 
difference

Table 5: Selected Studies Involving Neuropsychiatric Symptoms, Mood, and Quality of Life

Type of 
Intervention Control Group

Duration and 
Number of 
Participants Results

d value
small = 0.2
medium = 0.5
large > 0.8 Effect Size

Music therapy and 
listening

Standard care 10 hours in 10 
weeks;  
98 participants

Change in behavioral 
and psychological 
symptoms of dementia

No significant 
difference

Favorite music Standard care 6 hours in 6 
weeks;  
52 participants

Reduction in anxiety 0.06 Small

Music therapy Resting and 
reading

5 hours in 16 
weeks;
30 participants

Reduction in anxiety  
Improvement in mood

2.42
1.05

Large
Large
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based interventions may help with cognitive im-
provements in early stages of the disease. Although 
there are mixed results regarding an effect on 
mood and agitation in dementia and post-stroke, 
there is no recognizable harm. The results of the 
investigations of music-based interventions in 
multiple sclerosis and in epilepsy are inconclusive, 
but promising preliminary results show exciting 
potential. Sharing this information with patients 
and caregivers allows the provider to help shape an 
innovative and comprehensive treatment plan for 
rehabilitation from devastating neurologic insults.

The specifics of such a plan will vary not only with 
patient preference and condition, but also with practi-
cal considerations, such as availability of music thera-
pists, caregiver attitudes, and physical limitations such 
as hearing impairment. At the least, providers can of-
fer the suggestion to add music to everyday routines, 
all the while remaining actively vigilant in a search for 

more tailored and accessible interventions appropriate 
for each unique individual.  n
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DEPRESSION

SHORT REPORT

L-methylfolate for Bipolar Disorder
By David Kiefer, MD, Editor

SYNOPSIS: L-methylfolate improves some symptoms in major depression in people with type 1 bipolar.

SOURCE: Nierenberg AA, et al. L-methylfolate for bipolar I depressive episodes: An open trial proof-of-concept registry. J Affect Disord 
2017;207:429-433.

L-methylfolate (LMF) is surfacing as a treatment for  
 many health conditions, but the details remain; who 

would most benefit, for which diagnoses, and what is 
the best dose? There is a dearth of methodologically 

sound clinical trials to help answer these questions, but 
the researchers of this proof-of-concept study begin the 
process of adding to important clinical data to the fund 
of knowledge. 

Table 6: Selected Studies Involving Music-based Interventions in Parkinson’s disease, Multiple 
Sclerosis, and Epilepsy

Type of 
intervention Control group

Duration and 
number of 
participants Results

d value
small = 0.2
medium = 0.5
large > 0.8 Effect size

Parkinson's disease: 
Tango, waltz, foxtrot

Standard care or 
tai chi

20 hours in 
13 weeks; 61 
participants

Improvement in 
mobility
Improvement in 
quality of life

2.50 tango

2.09 tango

Large

Multiple sclerosis: 
Keyboard playing

Mute keyboard 
playing

7.5 hours in 
2 weeks; 19 
participants

Functional 
improvement (hand)

0.60 Large

Epilepsy: Nightly 
exposure of Mozart 
Sonata K448

No intervention Nightly for 1 year; 
73 participants

Decrease in seizure 
occurrence

No d value 
16 -17 % decrease;  
P = 0.014 during 
treatment and 0.027 one  
year post treatment

https://hms.harvard.edu/sites/default/files/assets/Sites/Longwood_Seminars/Longwood%20Seminar%20Musi
https://hms.harvard.edu/sites/default/files/assets/Sites/Longwood_Seminars/Longwood%20Seminar%20Musi
http://www.statisticshowto.com/cohens-d/
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This study was an extension of prior placebo-controlled 
research showing that 15 milligrams of LMF daily can 
lead to improvements in symptoms of major depres-
sion.1 This treatment approach had not been extended to 
depression in people with bipolar disorder, although such 
depression can be just as debilitating and associated with 
polypharmacy, making potential adjunctive therapies 
few but necessary. The research participants were adults 
who had to be on a maintenance medication (mood 
stabilizer or atypical antipsychotic) for type 1 bipolar 
disorder. The participants could not be taking antide-
pressant medications, yet per a scale (Mini International 
Neuropsychiatric Interview) had to be classified as having 
major depression. There was also a long list of exclusion 
criteria, including interestingly no history of multivitamin 
use within the last 12 weeks or dietary supplements with 
known central nervous system  
effects. 

The 10 participants who satisfied the inclusion and 
exclusion criteria were given 15 milligrams daily of LMF 
and continued on their bipolar medication for six weeks. 
Visits with the study clinicians occurred every two weeks 
for six weeks and numerous tools were used to quantify 
symptoms of mania, depression, and overall functioning, 
as well as life satisfaction and bipolar severity. Baseline 
scores of these measures and final mean scores were tal-
lied and compared using Cohen’s d statistical analysis (to 
establish the effect size). Of the 10 original participants, 
nine made it to week four, and eight finished the six-week 
trial. Of all the measures, the researchers highlighted 
that the Montgomery-Asberg Depression Rating Scale 
(MADRS), a score of 9 or lower indicating remission, de-
creased significantly (P = 0.027) from a baseline of 23.4 
to 13.9 at six weeks (effect size 1.19). 

The researchers also mentioned that the Quick Inventory 
of Depression Symptomatology-Self Report improved 
by 35% with an effect size of 0.92, although no P values 
were provided. Also, other scales hinted at improvements 
in cognition, functioning, and suicidal ideation; again, 
P values were not provided for the numbers provided. 
There was a low baseline level of mania as per the Young 
Mania Rating Scale, but one patient showed a worsen-
ing of manic symptoms and possibly a manic episode. 
On this note, a large list of side effects were followed; it 
is unclear from the table provided whether the changes 
noted between baseline and study endpoint were statisti-
cally significant. The most common side effects were dry 
mouth, headache, and fatigue.

This was an open-label, uncontrolled study. Obviously, 
we need a placebo-controlled randomized trial to sub-
scribe the findings here to LMF. And, that goes for the 
benefits seen and the side effects described (most alarm-
ing was the possible manic episode). I wonder about 
the demographic, those people with major depression 
associated with type 1 bipolar disorder who currently are 
receiving adequate treatment for their depressive symp-
toms; it may indeed be a psychiatric need and, should 
LMF prove to be safe and effective, LMF might be able 
to provide such patients some relief. 

There is some prior clinical work on depression that 
would support the results seen here, and the mechanism 
is plausible and compelling. The researchers cited work 
showing that LMF modulates and increases monoamine 
neurotransmitters, such as dopamine, serotonin, and 
norepinephrine. Furthermore, it appears to freely cross 
the blood-brain barrier, and addresses the fact that those 
people suffering from depression are more likely to pos-
sess polymorphisms in the methylene tetrahydrofolate 
reductase (MTHFR) enzyme, which LMF can bypass 
and more directly affect physiological processes. More 
specifically, MTHFR polymorphisms may decrease the 
formation of 5-methyltetrahydrofolate, a methyl donor 
in the formation of methionine from homocysteine.1 This 
irregular folate metabolism and build-up of homocysteine 
seems to correlate with (cause?) an expanding list of con-
ditions, including major depression,1 multiple sclerosis,2 
chronic kidney disease,3 cardiovascular disease,3 and 
infertility.4  n
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[Should L-methylfolate prove to be safe 

and effective, it might provide relief to 

patients with bipolar disorder.]

Summary Points
• This was a six-week, open label trial in 10 

people with major depression and type 1 
bipolar disorder. 

• The investigators found that patients with 
bipolar disorder taking L-methylfolate showed 
improvements in depression symptoms, 
functioning, cognition, and suicidal ideation.
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PAIN

Integrative Medicine for Chronic Pain: 
Acupuncture and Massage
By Rebecca Fahey, MD
Integrative Medicine Epidemiologist, Cary, NC

Dr. Fahey reports no financial relationships relevant to this field of study. 

SYNOPSIS: There may be a role for acupuncture and massage in treating chronic pain.

Millions of people in the United States suffer from 
chronic pain, and a large percentage suffer disability 

due to that pain.1,2 Acute pain can become unmanage-
able, and, through a series of neurological and biologi-
cal changes in the homeostatic systems of the body, can 
morph into chronic pain.3 Chronic pain encompasses 
a group of interconnected sufferings, including fatigue, 
sleep disturbances, impaired physical and mental func-
tion, and depression.4 Individuals with chronic pain expe-
rience disturbances in the central and autonomic nervous 
systems, endocrine system, and immunologic system.3 

The National Center for Complementary and Integra-
tive Health (NCCIH) indicated there is a need for more 
comprehensive treatment strategies to deal with chronic 
pain.5 Mounting evidence has proven the effectiveness 
of some integrative therapies for treating and managing 
chronic pain.3,5 

Chronic pain is a public health issue in the United States, 
and emotional, psychological, and physical needs for 
patients with chronic pain need to be addressed.6,7 Chap-
man et al outlined a systems-based treatment for chronic 
pain. The mechanism of chronic pain begins with a 
complex stress response that activates multiple systems 
within the body.4 When addressing pain alone, only one 
piece of the puzzle is treated. Patients with chronic pain 
experience neurological, immunological, and emotional 
symptoms, which also must be examined. Chapman et al 
described this disruption within the systems of the body 
as supersystem dysregulation.4 This supersystem encom-
passes the nervous, endocrine, and immune systems. 
Chronic pain causes deregulation of this supersystem 
and is much more than just a neural issue. The intercon-
nectivity and interdependence of these systems and all 
systems within the body working together is important 
for understanding how to treat chronic pain.

WHAT DOES THIS MEAN FOR TREATMENT?
Managing symptoms in chronic pain is a challenge. 
According to the NCCIH, symptoms can change over 
time, and patients may experience multiple symptoms 
at once.5 The neural model of treating chronic pain has 
some limitations, as most patients continue to suffer and 

experience a reduced quality of life.5,8 Prescription opioid 
abuse, now a nationwide public health crisis, and the 
resultant socioeconomic damage lends to the limitations 
of the neural model. Researchers have discovered that 
certain interventions, including meditation and acupunc-
ture, may affect central mechanisms of pain perception 
and processing, regulation of emotion and attention, 
and placebo responses.5 Although there is more to learn 
about these therapies, there is an opportunity to advance 
the science and understanding of how to treat chronic 
pain and its symptoms. The NCCIH suggests focusing 
on a patient’s health-related behavior vs. a disease treat-
ment model.5 Health-related behaviors include exercise, 
healthy diet, adequate sleep, relaxation, and resilience 
and coping techniques. This review focuses on acupunc-
ture and massage for treating chronic pain. 

ACUPUNCTURE
Acupuncture involves inserting thin needles through a 
person’s skin at strategic points.9 In a 1997 National 
Institutes of Health (NIH) Consensus Conference on 
Acupuncture, a panel determined there was sufficient evi-
dence to support the use of acupuncture for several pain 
syndromes.10 The panel members noted that acupuncture 
showed promising results for treating chemotherapy-
induced nausea and vomiting and postoperative dental 
pain. Ten years later, data from the 2007 NIH  

Summary Points
• Integrative therapeutics may play a role in 

treating chronic pain, as well as an adjuvant 
role with pharmaceutical and other allopathic 
treatments. 

• Clinical trials support the use of acupuncture 
for a variety of pain conditions, including 
surgical pain, osteoarthritis, back and neck 
pain, and fibromyalgia.

• Massage therapy has been shown to benefit 
cancer pain, chronic pain, and headaches.
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Consensus Conference of Acupuncture showed clear 
evidence of acupuncture’s efficacy for adult postoperative 
and chemotherapy-related nausea and vomiting, as well 
as postoperative dental pain.10

Acupuncture has been used to treat several chronic pain 
conditions ranging from surgical pain to osteoarthritis. 
In a double-blind, controlled study, Kotani et al tested 
whether preoperative intradermal acupuncture along 
the bladder meridian provided reasonable postoperative 
analgesia.11 They found an increased fraction of patients 
with good pain relief in the recovery room compared to 
control (P < 0.05).11 Patients who had upper or lower 
abdominal surgery showed a 50% decrease in intrave-
nous morphine use and 20-30% decrease postopera-
tive nausea (P < 0.01). During recovery and on the first 
postoperative day, plasma cortisol and epinephrine 
concentrations decreased by 30-50% in the acupuncture 
group (P < 0.01).11

ACUPUNCTURE FOR OSTEOARTHRITIS
Manheimer et al reviewed 16 randomized, controlled 
trials comparing needle acupuncture with a sham or 
other control.12 They found 16 trials involving 3,498 
people, including mostly older participants, with a mean 
≥ 60 years of age and a mean duration of osteoarthritis 
knee pain of five years or more. Compared to a sham 
control at the short-term follow-up, patients receiving 
acupuncture showed improvements in osteoarthritis 
pain (standardized mean difference [SMD], -0.28; 95% 
confidence interval [CI], -0.45 to -0.11; nine trials; 1,835 
participants; I2 = 64%), function (SMD, -0.28; 95% CI, 
-0.46 to -0.09; nine trials; 1,829 participants; I2 = 69%), 
and symptom severity (SMD, -0.29; 95% CI, -0.50 to 
-0.09; nine trials; 1,767 participants; I2 = 74%), but the 
results were heterogeneous. 

Acupuncture combined with nonnarcotic analgesics may 
remove the need for opioid therapy and reduce side ef-
fects associated with higher dosages of medication.10 The 
most recent evidence-based treatment guidelines from 
the UK National Institute of Clinical Excellence (NICE 
Guideline 2008) and the Osteoarthritis Research Society 
International suggest that nonpharmacologic approaches 
should play a significant role. In a recent systematic 
review of osteoarthritis guidelines, five of the eight 
guidelines recommended acupuncture as an osteoarthritis 
treatment modality.8 An analysis of the Cochrane reviews 
found that the pain from migraines, neck disorders, 
tension-type headaches, and peripheral joint osteoarthri-
tis benefitted most from acupuncture.13 

Manyanga et al found that the practice of acupuncture 
is associated with significant reductions in pain intensity, 
improvement in functional mobility, and improved qual-
ity of life.14 In a systematic review and meta-analysis of 
12 trials (n = 1,763), true acupuncture was compared to 

sham, no treatment, or usual care. Acupuncture use was 
associated with significant reductions in pain intensity 
(SMD, -0.29; 95% CI, -0.55 to -0.02; I2 = 0%; 10 trials; 
n = 1,699), functional mobility (SMD -0.34; 95% CI 
-0.55 to -0.14; I2 = 70%; nine trials; n = 1,543), and 
health-related quality of life (SMD -0.36; 95% CI, -0.58 
to -0.14; I2 = 50%; three trials; n = 958). A subgroup 
analysis of pain intensity by intervention duration sug-
gested pain intensity was reduced when intervention 
periods were more than four weeks (SMD -0.38; 95% 
CI, -0.69 to -0.06; I2 = 0%; six trials; n = 1,239).1

ACUPUNCTURE FOR FIBROMYALGIA
Researchers also have studied acupuncture for fibromy-
algia pain. In 2006, Martin et al conducted a prospec-
tive, partially blinded, controlled, randomized trial in 
which patients received true or simulated acupuncture 
(control).15 Fifty patients (25 acupuncture, 25 control) 
participated in the study. Total fibromyalgia symptoms, 
as measured by the Fibromyalgia Impact Questionnaire 
(FIQ), improved significantly in the acupuncture group 
compared to the control group (P = 0.01). The largest 
difference in mean FIQ total scores was observed at one 
month (42.2 vs. 34.8 in the control and acupuncture 
groups, respectively; P = 0.007).15 During the follow-up 
period, fatigue and anxiety improved most significantly. 
In addition, acupuncture was well-tolerated and adverse 
effects were minimal. 

Harris et al studied short- and long-term effects of tradi-
tional vs. sham acupuncture in patients with chronic pain 
and diagnosed with fibromyalgia. Patients were random-
ized to receive either traditional or sham acupuncture 
treatment over the course of four weeks; however, there 
were no statistically significant differences in pain reduc-
tion between the groups (P > 0.50).16 Yang et al evaluated 
the efficiency of acupuncture as a treatment for fibro-
myalgia syndrome, but did not find enough evidence to 
prove the efficacy of acupuncture.3

ACUPUNCTURE FOR BACK PAIN
Kliger et al published a review and found that acupunc-
ture, compared with sham acupuncture and no treat-
ment, was effective for treating chronic low back pain, 
with a moderate effect size of 0.55.17 They determined 
acupuncture to be safe, with the most common risk as 
transient mild discomfort. The Joint Commission recently 
added acupuncture as a treatment option for pain man-
agement at its accredited hospitals.18 Liu et al appraised 
16 systematic reviews for chronic low back pain. Effect 
sizes were small to moderate; weighted mean difference 
ranged from -5.88 (95% CI, -11.20 to -0.55) at one 
month to -17.79 (95% CI, -25.50 to -10.07) at three 
months.19 For measures of pain, two of the three system-
atic reviews demonstrated the differences in effect were 
medium to large, and the remaining review reported  
statistically but not clinically significant effects (15/100 
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for visual analog scale [VAS] as minimal important 
change for pain; MD, -13.99; 95% CI, -20.48 to -7.50;  
P < 0.000; I2 = 34%).19

In a review by MacPherson et al, 29 trials met inclusion 
criteria, 20 involving sham controls (n = 5,230) and 18 
non-sham controls (n = 14,597 involved patients with 
headache and migraine, osteoarthritis, and back, neck, 
and shoulder pain).20 In trials that used penetrating 
needles for sham control, acupuncture had smaller effect 
sizes than in trials using non-penetrating needles or sham 
control without needles. The difference in effect size was 
20.45 (95% CI, 20.78-20.12; P = 0.007) or 20.19 (95% 
CI, 20.39-20.01; P = 0.058) after excluding studies show-
ing large effects of acupuncture.19 In trials with non-sham 
controls, larger effect sizes were associated with acu-
puncture vs. non-specified routine care than vs. protocol-
guided care. Although the difference in effect size was 
large (0.26), it was not significant (95% CI, 20.05-0.57; 
P = 0.1).20

Vickers et al determined the effect size of acupuncture 
vs. sham acupuncture and the effect size of acupuncture 
vs. non-acupuncture controls for back and neck pain, 
osteoarthritis, and chronic headache. Acupuncture was 
superior to sham acupuncture (P < 0.001) and there 
was less pain with acupuncture (back and neck, osteoar-
thritis, and chronic headache).21 Larger effect sizes were 
found when comparing acupuncture to non-acupuncture 
controls (P < 0.001). Acupuncture was found to be more 
valuable among patients with worse baseline pain scores 
and worse baseline mental status (P < 0.005).21

Yuan et al reviewed 75 randomized, controlled trials (n 
= 11,077) to determine if true acupuncture was superior 
to sham in the treatment of chronic neck pain or chronic 
low back pain.22 There was moderate-quality evidence 
that acupuncture was more effective than sham acupunc-
ture in reducing pain immediately post-treatment for 
chronic neck pain (VAS, 10 cm; mean difference, -0.58; 
95% CI, -0.94 to -0.22; P = 0.01), chronic low back pain 
(SMD, -0.47; 95% CI, -0.77 to -0.17; P = 0.003), and 
acute low back pain (VAS, 10 cm; MD, -0.99; 95% CI, 
-1.24 to -0.73; P < 0.001).22

MASSAGE
Massage is defined as pressing, rubbing, and manipu-
lating the skin, muscles, tendons, and ligaments, with 
pressure ranging from light stroking to deep pressure.9 
Massage can be used to treat muscle tension, pain, and 
stress and may also be helpful for anxiety, digestive 
disorders, fibromyalgia, and headaches.9 According to 
Woodbury et al, massage generally produces a sense of 
happiness, calm, and improved circulation to affected 
areas.7 Massage is a helpful adjunct to the overall treat-
ment algorithm for chronic pain.10 Lee et al conducted a 
meta-analysis of massage therapy for cancer pain.2 The 

meta-analysis included 12 studies (n = 559), including 
nine that were designated high-quality by Physiotherapy 
Evidence Database criteria. Based on the PEDro scale 
(SMD, -1.24; 95% CI, -1.72 to -0.75), researchers ob-
served a reduction in cancer pain after massage. Cancer 
pain was reduced significantly with massage compared 
to no massage or conventional care (SMD, -1.25; 95% 
CI, -1.63 to -0.87).2 The results suggested that mas-
sage is effective for relieving cancer pain, especially for 
surgery-related pain.

In systematic review, Hassed evaluated the effect of mas-
sage on cancer-related pain and reached a similar conclu-
sion. Twenty patients received therapeutic massages for 
15-30 minutes and 21 patients received control therapy, 
which included nurse interaction. Prior to massage, the 
massage group patients’ mean pain scores were 9.5 ± 4.9 
and the control group patients’ mean pain scores were 
9.3 ± 6.9. After massage, massage group patients’ pain 
scores decreased to 7.3 ± 5, but the control group pa-
tients’ mean pain scores increased to 10.2 ± 6.7.23 Paired t 
test showed patients who received massage therapy had a 
nonsignificant decrease in pain (P < 0.10).23

Another review on chronic pain that focused on tradi-
tional Thai massage found pain reductions fluctuating 
from 25% to 80%, as well as improvements reported in 
disability, muscle tension, flexibility, and anxiety.24 In a re-
view on massage for chronic headaches (six randomized, 
controlled trials), methodological limitations and lack of 
a control group limited the effectiveness of massage on 
chronic headaches.25 

CONCLUSION
The future of pain management is changing to be more 
of an integrative practice, weaving in a variety of modali-
ties to achieve optimal patient outcomes. An empathetic 
relationship between provider and patient based on 
shared decision-making and soothing communication 
can lead to beneficial results. Often, primary care provid-
ers are involved in directing care to integrative medicine 
providers and therapies, and also may have to advocate 
for insurance coverage of these approaches. Some insur-
ance agencies will pay for a series of massages if there is a 
prescription and some will offer a few payments for these 
methods to cover a portion of the cost. Overall, the con-
sideration of acupuncture and massage have the potential 
to address many aspects of chronic pain, may improve 
a patient’s quality of life, and may decrease pain severity 
and the need for prescription pharmaceuticals.  n

REFERENCES
1. Morone N, et al. A mind-body program for older adults with chronic 

low back pain. A randomized clinical trial. JAMA Intern Med 2016;175: 
329-337.

2. Institute of Medicine. Relieving pain in America: A blueprint for trans-
forming prevention, care, education, and research. Washington, D.C.: 
The National Academies Press; 2011:1-382.



10 Integrative Medicine Alert

3. Lee C, et al. Mind-body therapies for the self-management of chronic 
pain. Pain Med 2014;15:S21-S39.

4. Chapman C, et al. Pain and stress in a systems perspective: Reciprocal 
neural, endocrine, and immune interactions.  J Pain 2008;9:122-145.

5. National Center for Complementary and Integrative Health. Mind-
body therapies. Available at: https://nccih.nih.gov/health/mindbody. 
Accessed Dec. 10, 2017.

6. Vowles K, et al. Rates of opioid misuse, abuse, and addiction in chronic 
pain: A systematic review and data synthesis. Pain 2015;156:569-576.

7. Woodbury A, et al. Complementary and alternative medicine thera-
pies for the anesthesiologist and pain practitioner: A narrative review. 
Can J Anesth 2016;63:69-85.

8. Zhang R, et al. Mechanisms of acupuncture electro-acupuncture on 
persistent pain. Anesthesiology 2014;120:482-503.

9. Mayo Clinic. Massage get in touch with its many benefits. Available at: 
https://www.mayoclinic.org/healthy-lifestyle/stress-management/in-
depth/massage/art-20045743. Accessed Dec. 10, 2017.

10. Bauer B, et al. Complementary and alternative medicine therapies for 
chronic pain. Chin J Integr Med 2016;22:403-411.

11. Kotani N, et al. Preoperative intradermal acupuncture reduces 
postoperative pain, nausea and vomiting, analgesic requirement, and 
sympathoadrenal responses. Anesthesiology 2001;95:349-356.

12. Manheimer E, et al. Acupuncture for peripheral joint osteoarthritis. 
Cochrane Database Syst Rev 2010 Jan 20;(1):CD001977.

13. Lee MS, Ernst E. Acupuncture for pain: An overview of Cochrane 
reviews. Chin J Integr Med 2011;17:187-189.

14. Manyanga T, et al. Pain management with acupuncture in osteoarthri-
tis: A systematic review and meta-analysis. BMC Complement Altern 
Mec 2014;14:312.

15. Martin D, et al. Improvement in fibromyalgia symptoms with 

acupuncture: Results of a randomized controlled trial. Mayo Clin Proc 
2006;81:749-757.

16. Harris R, et al. Traditional Chinese acupuncture and placebo (sham) 
acupuncture are differentiated by their effects on mu-opid receptors 
(MORs). Neuroimage 2009;47:1077-1085.

17. Kliger B, Teets R. Complementary/integrative therapies that work: A 
review of the evidence. AAFP 2016;94:369-374.

18. Joint Commission Perspective. Available at: https://www.jointcom-
mission.org/assets/1/18/Joint_Commission_Enhances_Pain_Assess-
ment_and_Management_Requirements_for_Accredited_Hospitals1.
PDF. Accessed Dec. 18, 2017.

19. Liu L, et al. Acupuncture for back pain: An overview of systematic 
reviews. Evid Based Complement Altern Med 2015;1-18.

20. Macpherson H, et al. Influence of control group on effect size in trials 
of acupuncture for chronic pain: A secondary analysis of an individual 
patient data meta-analysis. PLoS One 2014;9:1-9.

21. Vickers A, et al. OA03.01 Acupuncture for chronic pain: An individual 
patient data meta-analysis of randomized trials. BMC Complement 
Altern Med 2012;12:9.

22. Yuan Q, et al. Traditional Chinese medicine for neck pain and low 
back pain: A systematic review and meta-analysis. PLoS One 2014;10: 
1-37.

23. Hassed C. Mind-body therapies — use in chronic pain management. 
Aust Fam Physician 2013;42:112-117.

24. Keeratitanont K, et al. The efficacy of traditional Thai massage for the 
treatment of chronic pain: A systematic review. Complement Ther Clin 
Pract 2015;21:26-32.

25. Chaibi A, Russell MB. Manual therapies for primary chronicheadaches: 
A systematic review of randomized controlled trials. J Headache Pain 
2014;15:67.

HEPATITIS B

ABSTRACT & COMMENTARY

Chinese Herbal Medicine  
in Chronic Hepatitis B Infection 
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SYNOPSIS: Use of Chinese herbal medicine was associated with a significantly lower risk of developing hepatocellular carcinoma in patients 
receiving antiviral medication for chronic hepatitis B infection.

SOURCE: Tsai TY, et al. Associations between prescribed Chinese herbal medicine and risk of hepatocellular carcinoma in patients with 
chronic hepatitis B: A nationwide population-based cohort study. BMJ Open 2017;7:e014571. doi: 10.1136/bmjopen-2016-014571.

Approximately 350 million people worldwide are  
 chronic carriers of hepatitis B infection and, as 

such, are at higher risk of developing hepatocellular car-
cinoma.1,2,3 Nucleoside/nucleotide analogs (lamivudine, 
tenofovir, and entecavir) delay disease progression and 
reduce the risk of hepatocellular carcinoma in patients 
chronically infected with hepatitis B and represent the 
current standard of care for patients who can afford 
the costs of these medications.4,5,6 Traditional Chinese 
medicine practitioners use more than 300 botanical and 
animal product medicines in the treatment of hepatitis 
B.7 These are used as single-herb products or multi-herb 

products, depending on the clinical presentation. Chinese 
herbal medicine is used both as an adjunctive treatment 
to the current standard of care or as an alternative to 
the standard of care and represents 30-50% of the total 
medicine consumption for chronic hepatitis B treatment 
in mainland China.8 An estimated 80% of patients with 
chronic hepatitis B in China and Taiwan have received 
Chinese herbal medicine treatments.7

Unfortunately, there is limited information available on 
the outcomes of patients with chronic hepatitis B who 
use Chinese herbal medicines. One meta-analysis showed 
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that Chinese herbal medicine enhanced the antiviral 
activity of interferon and lamivudine and improved liver 
function in patients with chronic hepatitis B infection.8 
In another single study, researchers found that Chinese 
herbal medicine may improve prognosis in patients with 
hepatocellular carcinoma.9

Tsai et al evaluated the effect of any Chinese herbal medi-
cine on the risk of developing hepatocellular carcinoma 
in patients chronically infected with hepatitis B. For the 
purposes of this study, Tsai et al used the Longitudinal 
Health Insurance Database, a dataset nested within the 
National Health Insurance Program, and includes 1 
million randomly sampled people who were alive in the 
year 2000, to evaluate the relationship between Chinese 
herbal medicine and the risk of hepatocellular carcinoma 
in patients chronically infected with hepatitis B.10

The database included claims data (ICD-9-CM) and 
registry prescription drugs. In Taiwan, only certified 
practitioners of Chinese medicine are licensed to prescribe 
Chinese herbal products. A definition cutoff of 30 days 
of Chinese herbal medicine use was used to differentiate 
between users and nonusers of Chinese herbal medicine 
for hepatitis B.

Inclusion criteria included patients ≥ 20 years of age 
who were diagnosed with chronic hepatitis B infection 
(recorded on three outpatient visits or one in-patient visit) 
and received treatment with nucleotide or nucleoside 
analogues, including lamivudine, adefovir, telbivudine, 
entecavir, or tenofovir between 1998 and 2007. The 
authors excluded 876 patients with chronic hepatitis B 
who had a prior diagnosis of hepatocellular carcinoma 
or who had a follow-up period of less than three months. 
Following application of these exclusion criteria, 21,020 
patients with chronic hepatitis B were retained for further 
analysis.

The researchers found 8,640 patients with chronic 
hepatitis B took Chinese herbal medicine and 12,380 did 
not. Chinese herbal medicine users were more likely to be 
women, younger, and have a lower monthly income. A 
total of 1,329 hepatocellular carcinoma events occurred 
among all study participants. Further analysis showed 
that the 1,329 cases of hepatocellular carcinoma repre-
sented 371 non-Chinese herbal medicine users and 958 
Chinese herbal medicine users during the follow-up pe-
riod (70,203.05 and 94,122.45 person-years, respective-

ly). The incidence rate of hepatocellular carcinoma was 
lower among users compared to nonusers (5.28 vs. 10.18 
per 1,000 person years; adjusted hazard ratio, 0.63; 95% 
confidence interval, 0.56-0.72]. A multivariate analysis 
(adjusted for age, gender, and mediation use) showed that 
the cumulative incidence of hepatocellular carcinoma 
for those receiving Chinese herbal medicine treatment 
for more than 180 days was significantly lower than for 
those not receiving Chinese herbal medicine (4.25 vs. 
10.18 log rank test; P < 0.001). Overall, the beneficial 
effect of Chinese herbal medicine on reducing hepatocel-
lular carcinoma was greater in patients ≤ 50 years of age 
with chronic hepatitis B, regardless of gender. 

Patients in the database received both single-herb and 
multi-herb products. Eight herbal products (four single-
herb and four multi-herb products) were associated with 
lower risk of hepatocellular carcinoma. (See Table 1.) A 
multivariate analysis factored in the potential effect of 
nucleotide or nucleoside analogs on the protective effects 
of Chinese herbal medicine. A sensitivity analysis, which 
was limited to those patients with chronic hepatitis B 
plus Chinese herbal medicine use but without receiving 
nucleoside/nucleotide analogs, revealed that the protec-
tive benefits of Chinese herbal medicines were still in 
effect (adjusted hazard ratio, 0.65; 95% CI, 0.55-0.71).

The investigators concluded that use of prescribed 
Chinese herbal medicine is associated with a significantly 
reduced risk of hepatocellular carcinoma in patients with 
chronic hepatitis B infection. Overall, the results suggest-
ed that the integration of Chinese herbal medicine into 
the treatment of chronic hepatitis B is associated with 
37% lower risk of developing hepatocellular carcinoma. 

n COMMENTARY
The key strength of this study is that the data came 
from a comprehensive national database over a 15-year 

Summary Point
• People with chronic hepatitis B infection 

who used Chinese herbal medicine had a 
37% lower risk of hepatocellular carcinoma 
compared to nonusers. 

Table 1: Single-herb and Multi-herb Products

Single-herb products

Pin yin nomenclature Scientific name

Bai Hua She She Cao Hedyotis diffusa

Ban Zhi Lian Scutellaria barbata

Shen Di Huang Rehmannia glutinosa

Ban Lan Gen Isatis tinctoria

Multi-herb products

Pin yin nomenclature

• Yi Guan Jian
• Xiao Chai Hu Tang
• Wu Ling San
• Gan Lu Yin
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CME QUESTIONS

1. Which of the following is true regarding 
music-based interventions in neurological 
rehabilitation? 
a. Although evidence of efficacy is clear 
post-stroke and in early stages of dementia, 
music may be too stimulating for patients with 
epilepsy and care should be taken to avoid 
music during sleep in these patients.
b. Music-based interventions show evidence of 
efficacy post-stroke for help with motor deficits 
and aphasia and in improvement of motor 
deficits in Parkinson’s disease.
c. Music-based interventions show evidence 
of efficacy post-stroke with motor deficits 
and aphasia as long as a musical therapist is 
involved for at least 50% of the treatment 
period (three times weekly, up to 10 weeks 
post-infarct).
d. In Parkinson’s disease patients, motor deficits 
improved with exposure to familiar songs for 
20-30 minutes four times weekly.

2. Which of the following is true about the use 
of l-methylfolate for depression in people with 
type 1 bipolar disorder?
a. The dose used was 15 milligrams daily.
b. None of the subjects suffered any side effects.
c. It seemed to increase MADRS scores after six 
weeks.
d. Unfortunately, there was an increase in 
suicidal ideation in the cohort studied.

3. Which of the following is true regarding 
integrative therapies for chronic pain?
a. Acupuncture has not been studied for 
fibromyalgia, so no conclusions can be drawn.
b. It is difficult to say that massage helps 
chronic headaches (due to study limitations).
c. Studies on acupuncture for chronic low 
back pain and neck pain have been universally 
equivocal.
d. Massage actually leads to a worsening in 
cancer-related pain when compared to placebo.

follow-up period. Also, the investigators tried 
to minimize the risk of a diagnostic error by 
requiring a recorded diagnosis of hepatitis 
B on three outpatient visits or one inpatient 
visit; nonetheless, the diagnosis was based on 
ICD-9 codes rather than laboratory or clinical 
findings.

No information was available on relevant 
cofactors such as alcohol consumption. The 
rates of alcohol drinking among men and 
women in Taiwan are low at 25% and 0.4%, 
respectively, suggesting that alcohol consump-
tion may not be a relevant confounder in this 
analysis. The authors did not comment on the 
safety and tolerability profile of the Chinese 
herbal medicine used. Although only certified 
practitioners are entitled to prescribe Chinese 
herbal medicine in Taiwan, the study design 
did not allow the investigators to definitively 
rule out herbal medicine use in patients classi-
fied as nonusers. Finally, the researchers listed 
eight herbs found to be beneficial in hepatitis 
B but the design failed to capture the art and 
complexity of traditional Chinese medicine, 
which tailors the treatment to the patient in-
fected with the virus and not just the virus.  n
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