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Migraine is a common recurrent neurological 
disorder that affects 36 million Americans 
and is estimated to cost $13 billion a year 

because of decreased productivity and increased 
healthcare utilization.1 The estimated one-year preva-
lence of migraine is 18% for women and 6% for men 
in the United States,2,3 and migraine is the sixth most 
common diagnosis worldwide.4

Migraine is a complex brain network disorder that 
involves multiple cortical, subcortical, and brainstem 
regions. The pathogenesis of migraine has yet to be 
fully elucidated. Genetic and environmental factors 
appear to play a role in the susceptibility to migraine, 
and genome-wide association studies have identified 
some candidate genes.5 It is estimated that individuals 
with a family history are three times more likely to 
have migraines themselves,6 and another study found 

that 40-50% of an individual’s susceptibility is inher-
ited.7 Historically, migraine was thought to be caused 
primarily by vascular changes; however, research 
over the last decade has demonstrated involvement 
between both neuronal and vascular components.8

The generation of pain in migraine headache is 
thought to involve meningeal afferents, neuropep-
tide release, and neurogenic inflammation.9 Cortical 
spreading depression theory links the migraine aura 
with the headache and is defined as the self-propa-
gating wave of neuronal depolarization that spreads 
across the cerebral cortex.10 It is believed that the cor-
tical spreading depression causes the migraine aura 
and activates the trigeminal nerve afferents, which 
lead to neurogenic inflammation. Neurogenic  
inflammation is the result of stimulation of the tri-
geminal ganglion, which then releases vasoactive  
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neuropeptides, such as substance P, calcito-
nin gene-related peptide (CGRP), and neu-
rokinin A.9 The two main processes of neu-
rogenic inflammation are plasma protein 
expression and vasodilation caused in part 
by CGRP. Neurogenic inflammation may 
be the cause of sensitization leading to the 
neurons becoming increasingly responsive 
to painful and non-painful stimulation.9 

Migraine symptoms include moderate to 
severe unilateral head pain that may have 
a pulsating quality that lasts between four 
and 72 hours with any number of associ-
ated symptoms of photophobia, phono-
phobia, nausea, and vomiting.11

The head pain may be accompanied 
or preceded by an aura that may have 
sensory, motor, or language symptoms.11 
Migraine can be described as an episodic 
migraine or chronic migraine, depending 
on the number of days per month with 
migraine. Episodic migraine is classified as 
less than 15 days with migrainous head-
aches per month, while chronic migrainous 
headaches occur more than 15 days per 
month.11 Treatment options in the preven-
tion of migraine include various medica-
tions such as beta-blockers, calcium chan-
nel blockers, and various psychotropics, 
with reported response rates of 40-50%.12

COMPLEMENTARY AND INTEGRATIVE 
THERAPIES
Individuals suffering from migraine 
often seek complementary and integra-
tive health (CIH) therapies to treat their 
symptoms.13,14 According to the National 
Health and Nutrition Examination Survey 
(NHANES), 18.7% of adults complet-
ing the survey reported suffering from 
headache and migraine; 37.6% of adults 
suffering from headache and migraine 
reported CIH use, and use increased with 
increasing severity of headache and mi-
graine.15 The most popular reported CIH 

therapies included manipulative therapy, 
herbal supplementation, and mind-body 
therapy.15 Other studies have estimated 
that 28-82% of headache patients report 
CIH use.16 Unfortunately, not all CIH 
therapies that patients use to treat migraine 
are supported by evidence. However, 
acupuncture and neuromodulation are two 
non-pharmacological treatment options 
that are supported by evidence in treating 
migraine in adults.6,12

ACUPUNCTURE
Acupuncture is a traditional Chinese 
medicine (TCM) practice that treats 
conditions by inserting thin needles into 
specific points called acupoints.14 In both 
China and the United States, acupuncture 
is used acutely to treat migraine pain and 
to prevent future migraine attacks.14,17,18 
Acupoints are chosen by several different 
methods, which include eliciting tenderness 
at common local points while other points 
are chosen based on TCM principles of 
energy redistribution for symptom- 
specific conditions.14 Once inserted into the 
acupoint, the acupuncture needles may be 
stimulated by the acupuncturist moving the 
needle slightly or by electrical stimulation, 
which is called electroacupuncture.14,17 A 
common local acupoint used in the treat-
ment of migraine is Tai Yang EX-HN-5 in 
the temporal area; GV-20, GB-14, and Yin 
Tang are commonly used regional points.14

MECHANISM OF ACTION
The mechanism of action of acupuncture 
and its effects on migraine are not fully 
understood.12,17 One hypothesis is that 
acupuncture may activate the endogenous 
antinociceptive system, which would 
modulate pain response and transmis-
sion.17 Acupuncture has been shown to 
reduce sympathetic nerve activity and 
to dilate cerebral vascular vessels.19 In a 
migraine rat model study, acupuncture re-
duced levels of nitric oxide, which may be 

Summary Points
• Individuals suffering with migraine often use complementary and integrative 

therapies to treat migraine symptoms.

• Acupuncture has moderate evidence in reducing the frequency of migraine attacks.

• Neuromodulation is a promising treatment on the horizon for those suffering with 
migraine.
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another potential mechanism of action in migraine.20 
Acupuncture also has been shown to reduce plasma 
levels of CGRP, which is partially responsible for the 
neurogenic inflammation in a rat model.21 Further 
complicating the understanding of the mechanism of 
action and effectiveness of acupuncture is the placebo 
effect that occurs in the research comparison group of 
which sham acupuncture often is included. 

Previous studies investigating the efficacy of true, 
or verum, acupuncture as a treatment for migraine 
prevention have been complicated by the placebo-like 
effects of sham acupuncture. Sham acupuncture tech-
niques include not inserting the needles into the acu-
point fully and/or using other non-acupoints to place 
needles.13,18,19,22 In a study comparing the effectiveness 
of placebo treatments in migraine prophylaxis, sham 
acupuncture (proportion of responders, 0.38; 95% 
confidence interval [CI], 0.30-0.47) and sham surgery 
(0.58; 95% CI, 0.37-0.77) were found to be associ-
ated with a more pronounced reduction in migraine 
frequency than oral pharmacological placebos (0.22; 
95% CI, 0.17-0.28).22 Sham acupuncture groups have 
been found to report an increased placebo response 
compared to oral pharmacological placebo groups 
(odds ratio, 1.88; 95% CI, 1.30-2.72).22

A Cochrane Review published in 2016 investigat-
ing the efficacy of acupuncture as a treatment in the 
prevention of episodic migraine found acupuncture 
to be beneficial.13 There was a moderate reduction of 
headache frequency compared to no acupuncture (four 
trials, 2,199 participants; standardized mean difference 
[SMD], -0.56; 95% CI, -0.65 to -0.48); findings also 
were statistically heterogeneous (I2 = 57%; moderate 
quality evidence). Forty-one percent of participants 
receiving acupuncture had a headache frequency that 
was at least halved compared to 17% receiving no 
acupuncture (relative risk [RR], 2.40; 95% CI, 2.08-
2.76; four studies and 2,519 participants; number 
needed to treat for an additional beneficial outcome 
[NNTB], 4; 95% CI, 3-6; I2 = 7%; moderate qual-
ity evidence). Only one study in the analysis included 
post-treatment follow up at 12 months after random-
ization and found a small but significant benefit (RR, 
2.16; 95% CI, 1.35-3.45; NNT, 7; 95% CI, 4-25; 
377 participants, low-quality evidence). Acupuncture 
reduced the frequency of migraines significantly more 
than drug prophylaxis after treatment (SMD, -0.25; 
95% CI, -0.39 to -0.10; three trials, 739 participants). 
However, at follow-up, no significant difference was 
found. Fifty-seven percent of participants receiv-
ing acupuncture and 46% receiving prophylactic 
drugs had a headache frequency that was halved at 
three months (pooled RR, 1.24; 95% CI, 1.08-1.44). 
Participants receiving acupuncture were less likely to 
experience adverse effects and drop out (OR, 0.27; 
95% CI, 0.08-0.86; four trials, 451 participants) than 

participants receiving prophylactic drugs (moderate 
quality evidence). The authors concluded that a course 
of acupuncture for at least six treatment sessions may 
benefit patients with migraine. The authors further 
calculated that if a patient has an average of six days 
with migraine per month before starting acupuncture 
treatment, it would be reduced to three and a half days 
with true acupuncture.13

In a recent randomized, controlled trial in China inves-
tigating the long-term effect of prophylactic acupunc-
ture for migraine without aura, true electroacupunc-
ture significantly reduced the frequency of attacks at 
16 weeks compared to both the sham acupuncture and 
waitlist groups.19 This study included 249 participants 
between 18 and 65 years of age who suffered from 
migraine without aura occurring two to eight times 
per month. Both the verum acupuncture and sham 
acupuncture groups received treatments five days per 
week for the first four weeks and then were followed 
for a total of 24 weeks. At 16 weeks, there was a 
significant difference (P = 0.001) in migraine frequency 
measured between the three groups, with the verum 
acupuncture group demonstrating a mean (SD) of 3.2 
attacks (2.1), sham acupuncture group 2.1 attacks 
(2.5), and the wait list group 1.4 attacks (2.5). The 
verum acupuncture group had a significant decrease in 
frequency compared to the sham acupuncture group 
(difference of 1.1 attacks; 95% CI, 0.4-1.9; P = 0.002) 
and the wait list group (difference of 1.8 attacks; 95% 
CI, 1.1-2.5; P < 0.001).19

AURICULAR ACUPUNCTURE
Auricular, or ear, acupuncture also has been found 
to be beneficial in the reduction of pain in migraine 
without aura attacks.15 In a randomized, controlled 
trial with 35 participants with migraine without aura, 
researchers compared traditional acupuncture with 
ear acupuncture and found a reduction in migraine 
severity after eight weeks of weekly treatments. Both 
groups had improvements from baseline and both 
groups were comparable at the end of treatment and 
three months later. After six months, residual pain was 
16.80% and 48.83% for somatic and ear acupuncture, 
respectively (P = 0.038).15

ADVERSE EFFECTS 
Acupuncture generally is safe; however, mild adverse 
effects, such as tingling, mild swelling, and occasional-
ly subcutaneous hemorrhage at needle insertion sight, 
have been reported.19

NEUROMODULATION
Peripheral neuromodulation is a treatment that deliv-
ers electrical stimulation to targeted sites and alters 
the nerve activity. It can be either invasive (occipital 
nerve stimulation or stimulation to the sphenopalatine 
ganglion) or non-invasive (single pulse transcranial 
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magnetic stimulation, transcutaneous vagal nerve 
stimulation, or transcutaneous supraorbital nerve 
stimulation).6 This review will focus on the noninva-
sive neuromodulation approaches. 

Single pulse transcranial magnetic stimulation is a 
painless method that has been shown to be effective in 
treating migraine pain. The mechanism of action that 
is believed to be responsible for the decreased migraine 
pain is through blocking cortical spreading depres-
sion.6,23 In a randomized, double-blind, placebo- 
controlled, parallel-group study in patients with mi-
graine with aura, a single pulse transcranial magnetic 
stimulation device (Cerena Transcranial Magnetic 
Stimulator [eNeura]) decreased migraine pain.6,23 The 
eNeura is used over the occipital cortex. This study 
included 164 participants who treated their migraine 
with aura after it started; there was a 39% reduction 
in pain in the active treatment group that was signifi-
cantly different than the 22% reported by the sham 
group (P = 0.0179).6,23

Transcutaneous vagal nerve stimulation by the gam-
maCore device is approved for use in cluster headache; 
however, the evidence for use in treating migraine is 
still unclear. The device is applied to the neck and an 
adjustable electric current stimulates the cervical por-
tion of the vagus nerve. The effectiveness of this treat-
ment in migraine currently is being studied.6,23 

Transcutaneous supraorbital nerve stimulation has 
demonstrated promise in treating migraine with the 
Cefaly device.8,23 A current of 16 mA is applied to the 
end branches of the trigeminal nerve and should be 
performed for 20 minutes each day to prophylactically 
treat migraine.8 There is some research to support its 
use, with 23 out of 35 (65.7%) participants expressing 
satisfaction with the device and showing a reduction 
of headache frequency at three months. Further studies 
are being performed to evaluate the efficacy of this 
treatment. Adverse effects, including paresthesias, have 
been reported.6,23,24

Transcutaneous occipital nerve stimulation (tONS) is a 
method of using transcutaneous electrical nerve stimu-
lation (TENS) over the occipital nerves. The U.S. Food 
and Drug Administration has approved TENS stimula-
tion over the supratrochlear and supraorbital nerve for 
the prevention of episodic migraine. In a prospective 
RCT investigating the effectiveness of tONS on mi-
graine prevention, 110 participants were randomized 
to one of three tONS groups with differing frequencies 
delivered: Group A (2 Hz), Group B (100 Hz), and 
Group C (2/100 Hz).25 The tONS groups applied the 
electrode over the bilateral occipital nerves and re-
ceived the electrical stimulation, while a sham control 
group did not receive the electrical stimulation. There 

was also a control group that did not receive tONS 
therapy but did take the migraine prevention medi-
cation topiramate (100 mg/day). At four weeks, the 
50% responder rates of the tONS groups (36.36%, 
40.91%, 36.36%) and the topiramate group (63.64%) 
were significantly different compared to the sham 
group (4.55%). There were no differences between the 
tONS groups and no difference in between the tONS 
group and the sham group. Decreased headache fre-
quency was found in the 100 Hz tONS group and the 
topiramate group (P = 0.003 and P < 0.001, respec-
tively). The tONS and TPM groups were equivalent in 
decreasing headache frequency. Adverse events were 
reported at the upper end of stimulation tolerability, 
with participants reporting a vibration sense that was 
considered normal. However, one patient in the 2 Hz 
group reported a “pinch” pain that went away when 
the intensity was reduced. Nine out of the 22 patients 
in the topiramate group reported adverse effects of 
hand and foot paresthesia.25

CONCLUSION
Many migraine patients are interested in non- 
pharmacological treatment options. Neuromodula-
tion therapies demonstrate promise in treating patients 
with migraine. There are a number of studies under-
way investigating the efficacy of newer noninvasive 
neuromodulation devices.

Neuromodulation likely will continue to grow as a mi-
graine treatment strategy, particularly with the newer 
noninvasive devices coming to market. More robust 
research is needed to understand both the efficacy and 
safety of these devices. The neuromodulation devices 
may be cost prohibitive for many patients, and insur-
ance has yet to cover the devices.26 The Cefaly device 
is approximately $400, and if patients are not happy 
with it they can return it within the 60-day guarantee 
period.26 However, headache frequency was decreased 
at three months in the study, so recommending a 90-
day trial is warranted.26 The Cefaly device tolerability 
is variable, so some patients are unable to tolerate the 
lower intensity setting.26 The eNeura device is avail-
able for rent for $150-250 per month and has dem-
onstrated reduction in headache frequency in some 
patients.26 Recommending a trial of a neuromodula-
tion device or referral to a specialist who recommends 
devices may be a great treatment option for patients 
who do not respond to medication for either lack of 
efficacy or increased side effects. More research needs 
to be conducted on the use of neuromodulation treat-
ments to further elucidate mechanism of action and 
treatment protocols.

Acupuncture has been found to reduce migraine 
frequency, number of days with migraine, and pain 
intensity compared to the sham acupuncture and wait 
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list groups. It is reasonable to recommend a trial of 
acupuncture for at least six visits and then follow up 
with the patient to evaluate treatment efficacy. For 
patients who are uneasy with needles or short on time, 
recommending auricular acupuncture may be benefi-
cial in the treatment of migraine. Electroacupuncture, 
which uses a TENS unit that is connected to the insert-
ed needles stimulating the acupoints, is a reasonable 
recommendation to patients. Acupuncture treatments 
can be cost-prohibitive for patients, as insurance does 
not always cover treatments and there is a wide range 
of treatment cost. When recommending acupuncture, 
providers should recommend that patients try acu-
puncture for six visits and then follow up to reevaluate 
the effectiveness of the intervention.  n
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SYNOPSIS: A review of studies regarding brief mindfulness interventions for healthcare providers found an association with improved 
measures of provider well-being and no evidence of behavioral changes.
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The popularity of mindfulness can be a double-
edged sword. Some may be wrongfully tempted to 

dismiss the term as part of a new trend with “Mindful 
Eating,” “The Mindful Teen,” and “Mindful Work” 
publications offering seemingly unlimited possibili-
ties of finding solutions to life problems through this 
technique. Yet, the concept of mindfulness dates back 
to the late 1800s, when the term emerged as an adap-
tation of a Buddhist concept, Sati, one of the factors 
considered to be on the pathway to enlightenment.1 
This Buddhist construct appears unrelated to the Hindi 
use of Sati.2

About 100 years later, the Buddhist concept was 
secularized by molecular biologist and meditator Jon 
Kabat-Zinn, who defined mindfulness as “the aware-
ness that arises through paying attention on purpose in 
the present moment, and nonjudgmentally.”3

Medical evidence for use of mindfulness techniques, 
such as meditation, guided imagery, yoga, and desen-
sitization-relaxation exercises, coexist with a more 
casual use in lay literature. Quality studies looking at 
use of these interventions to decrease stress and im-
prove decision-making are growing.4 Given the high-
tension and high-stakes outcomes inherent in medical 
practices, it is no surprise that attention has been paid 
to the use of mindfulness techniques among medical 
providers.

Preliminary studies show some promise for use of 
mindfulness interventions in healthcare practitioners, 
but the time required for training medical provid-
ers in these techniques is identified as a limitation to 
implementation.5 Brief interventions were developed 
as an attempt to surmount this obstacle. Gilmartin et 
al conducted a review of 14 relevant studies to deter-
mine if these brief mindfulness interventions showed 
significant association with improvement in provider 
well-being and/or behavior. For the study purposes, 
brief interventions were defined as those with train-
ing periods lasting less than four hours. Within this 
time frame, any technique that fit a general definition 
of mindfulness was included. Delivery systems ranged 
from in-person to recordings to virtual.

Measurements of well-being included self-reports of 
stress and anxiety levels, depression, symptoms of 
burnout, and quality of life. Behavior changes were 
more objective and included changes in academic per-
formance, tests of attention, or incidence of diagnostic 
errors.

Fourteen studies met inclusion criteria, with just more 
than half of the studies published since 2015. More 
than 800 healthcare providers participated within 
hospital or inpatient settings. Studies were drawn from 

four countries — United States (nine studies), Canada 
(two studies), Thailand (two studies), and Australia 
(one study). Almost 80% of the participants were 
female. Half of the studies were conducted with nurses 
or nursing students, while the other half used physi-
cians, medical students, or residents.

All fourteen studies used multiple measures of provider 
well-being. Although several of the studies identified 
significant change in only a subgroup of measures 
of well-being, only two studies found no significant 
improvement in any measure of provider well-being. 
On the contrary, only two studies included an assess-
ment of changes in provider behavior following inter-
vention, and neither found a significant association 
between a brief mindfulness intervention and change 
in provider behavior. (See Table 1.)

n COMMENTARY
This effort to better understand the effect of brief 
mindfulness interventions on healthcare providers is a 
welcome approach to a poorly studied area of health-
care: how to best take care of the caregivers. It is tough 
to argue against the concept that better-functioning 
providers leads to better medical care, but the scientific 
connection is essential to explore, delineate, and  
document.

While looking at the combined results analyzed in  
this review, it is important to be cautious assigning 
causality. The heterogeneity of the included studies 
(in design, population, methodology, and outcomes) 

Summary Points
• This article reviewed investigations involving 

brief (< 4 hours) mindfulness interventions 
in healthcare providers working in hospital 
settings.

• Fourteen studies met inclusion criteria; seven of 
these were randomized, controlled studies.

• Outcomes among the studies varied and 
included measures of provider well-being and 
behavioral changes.

• Most of the studies demonstrated a decrease in 
stress level and anxiety, while only one showed 
decreased symptoms of burnout.

• None of the reviewed interventions were 
associated with a measurable effect on provider 
behavior, such as reduced clinical errors or 
increased attention to tasks, but data on these 
outcomes were limited.
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makes understanding and generalizing these results 
particularly challenging. This leads to the hope that 
the future will bring more robust and rigorously con-
ducted investigations to best understand interventions 
that offer healthcare providers the maximum benefits.

Do healthcare providers need care? Results of multiple 
recent studies regarding the rise of burnout in this pro-
fession, as well as the association of an engaged and 
empathic provider to improved care outcomes, suggest 
the importance of addressing symptoms of stress, 
anxiety, and burnout in providers.19,20 It is interesting 
that this review was not able to identify any provider 
behaviors that were changed in association with the in-
terventions, but important to note that only two stud-
ies attempted measurements in this area. Large-scale 
studies looking at specific targeted provider behaviors 
are needed before drawing conclusions regarding brief 
mindfulness interventions and these type of outcomes.

Prior to this publication, studies of the effect of mind-
fulness interventions for healthcare providers conclud-
ed that the techniques hold promise for the field, but 
that the time required to train, practice, and imple-
ment represented a significant barrier to use in hospital 
work.5,21 This review study helps bring some clarifi-
cation to this area, suggesting that brief mindfulness 
training is associated with a reduction in healthcare 
providers’ perception of stress and anxiety. The results 
do not lean strongly toward any one type of training 
— it may be that the type of mindfulness training is 
not as important as accessibility to providers. 

It is worth noting that although many studies mea-
sured lower rates of stress and anxiety, few studies 

showed an association of these brief measures with 
reduction in burnout symptoms. This is consistent 
with other studies in the area of provider burnout that 
have suggested the need for organizational interven-
tions along with individual interventions to affect this 
syndrome.22

Criteria for inclusion in this review were limited to 
studies only involving inpatient settings; the results 
showed no evidence or implication that these brief 
measures have a place in outpatient settings. Health-
care providers work in many environments — even 
within the broad categories of inpatient and outpatient 
work specifics of job description — patient population, 
administrative strategies, and mission create unique, 
site-specific demands and challenges. It is not clear 
how to generalize results of studies (such as the ones 
included in this review) to all settings and to all health-
care providers, but it is important to clarify this point 
through future work. Even though data are lacking, 
there is little evidence of downsides to the use of brief 
techniques and time commitment, the only identified 
barriers to the use of the more comprehensive mindful-
ness interventions.

In the practice of medicine, we tend to rely on evi-
dence-based studies to make recommendations to our 
patients. Make no mistake — we should expect no less 
for ourselves. Despite some limitations to the studies, 
the results point to clear potential benefits of incorpo-
rating a degree of mindfulness into the professional 
life of healthcare providers. Providers can be confident 
that trying a time-limited or more extensive mindful-
ness technique to help modulate stress and/or anxiety 
has merit and emerging evidence of effectiveness.  n

Table 1: Selected Outcomes of Measures of Provider Well-being

Measure Consolidated Results Type(s) of Intervention

Stress: measured with Perceived Stress 
Scale or Nursing Stress Scale

5/6 studies reported reduced stress 
levels with P values < 0.056,7,8,9,10

Stress Management and Resiliency 
Training (SMART); 5-minute guided 
practice; brief home practice

Anxiety: measured with a variety of 
specific scales

4/5 studies reported reduced anxiety 
levels with P values < 0.057,8,9,10 SMART; brief home practice

Burnout Symptoms: measured with 
Maslach Burnout Inventory

1/4 studies reported reduced burnout 
symptoms with P value < 0.056,11,12,13

Guided daily practice; weekly practice; 
home practice

Mindfulness: measured with Mindfulness 
Attention Awareness Scale or Cognitive 
and Affective Mindfulness Scale

3/6 studies reported improved 
mindfulness with P values  
< 0.0114,6,15,16,9,13

5-minute guided daily practice;  
5- to 20-minute online modules

Tasks of Attention: measured with self-
checklists; memory scale 1 study only: results not significant17 20 minute guided daily practice

Medication administration errors 
measured by observation

1 study only: significance of results not 
reported (embedded in a multifaceted 
intervention)18

Mindful breathing prior to medication 
administration or med prep
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SLEEP

ABSTRACT & COMMENTARY

Oily Fish Is Associated With Better Sleep
By Concepta Merry, MB, BCh, BAO, BA 

Associate Professor, Global Health, School of Medicine, Trinity College, Dublin 

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

SYNOPSIS: A study in Ecuador showed a strong positive correlation between dietary oily fish intake and sleep quality.

SOURCE: Del Brutto OH, Mera RM, Ha JE, et al. Dietary fish intake and sleep quality: A population-based study. Sleep Med 2016;17: 
126-128. 

In Arianna Huffington’s best-selling book The Sleep  
 Revolution, which described a global sleep crisis, 

Dr. Judith Owens, director of the Center for Pediatric 
Sleep Disorders in Boston, said “sleep is just as impor-
tant as good nutrition, physical exercise, and wearing 
your seat belt.”1 Yet, a Gallup poll found that 40% of 
adult Americans are not getting enough sleep.2 Given 
the emerging data on the risks associated with sleeping 
habits, integrative health sleep solutions are needed.3

Fish that has more than 5% fat is considered oily 
fish. Examples include anchovies, sardines, salmon, 
tuna, and mackerel. Oily fish is a rich source of both 

long-chain omega-3 polyunsaturated fatty acids (such 
as docosahexaenoic acid [DHA] and eicosapentae-
noic acid [EPA]) and vitamin D.4,5 Both omega-3 and 
vitamin D of are implicated as important players in the 
sleep/wake regulation cycle.5,6 If we join the dots, then 
oily fish could be a potential integrative health sleep 
solution. This theory is supported by a study in male 
prisoners who reported better sleep on a diet of farm-
raised oily Atlantic salmon.7

Del Brutto et al sought to assess the effects of oily fish 
consumption on sleep quality. The study was carried 
out in a closed community of adults living in rural  

https://www.britannica.com/topic/Sati
https://www.britannica.com/topic/Sati
https://www.mindful.org/jon-kabat-zinn-defining-mindfulness
https://www.mindful.org/jon-kabat-zinn-defining-mindfulness
http://www.annfammed.org/content/12/6/573.full.pdf
http://www.annfammed.org/content/12/6/573.full.pdf
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Ecuador. Subjects were residents of Atahualpa, a 
closed fishing village with no shift work or external 
sources of polyunsaturated fats or fish oil supplements 
apart from natural fish. The study was part of the on-
going Atahualpa project, which is a population-based 
study designed to reduce the burden of non-communi-
cable diseases in the region. 

The study had a cross-sectional design and involved a 
door-to-door survey, using a validated Spanish version 
of the Pittsburgh Sleep Quality Index. A total of 721 
Atahualpa residents older than 40 years of age were 
enrolled. Four people were disqualified from the final 
analysis because of incomplete data collection.

For the purposes of the study, poor sleep quality was 
defined as a Pittsburgh Sleep Quality Index score of  
≥ 6. Poor sleep was identified in only 28% of the study 
participants. Oily fish consumption in Atahualpa is 
high, with < 5% of the adult population consuming 
less than two servings per week. 

The study found that good quality sleep (Pittsburgh 
Sleep Quality Index score > 6) was associated with 
a higher number of mean servings per week of oily 
fish (P = 0.013). Additionally, the authors found that 
the Pittsburgh Sleep Quality Index score improved 
by 9.3% (95% confidence interval, 2-17%) for every 
10-serving increase in dietary fish. 

The linear relationship that was noted between im-
provement in sleep quality with increasing intake in 
oily fish was noted even in people who already take 
more than the recommended amount of oily fish per 
week (one to two portions). 

In summary, the investigators not only showed a 
strong correlation between dietary fish intake and 

sleep quality, but also showed that an increase in the 
amount of dietary fish intake was associated with fur-
ther improvements in the quality of sleep. The authors 
cautioned against overzealous use of oily fish as a sleep 
remedy, given that excess intake of oily fish could be 
associated with high content of methyl mercury.

n COMMENTARY
This study showed a direct relationship between higher 
oily fish intake and good sleep quality. The high con-
sumption of oily fish intake in Atahualpa may explain 
the relatively low percentage of patients (28%) who 
reported poor sleep quality in the survey. Addition-
ally, the sleep quality index improved with increasing 
intake of oily fish, even for people who already had 
consumed more than the recommended amount of oily 
fish per week.

Study limitations included the fact that the study 
design did not include blood omega-3 levels or vitamin 
D measurements. Additionally, because of the cross-
sectional study design, it was not possible to fully 
assess causality. However, the authors noted that it 
was unlikely that poor sleep quality resulted in a lower 
dietary fish intake, meaning that reverse causality was 
unlikely. Therefore, the authors concluded that higher 
amounts of oily fish consumption are related causally 
to better sleep quality. 

This is biologically plausible because oily fish is a rich 
source of DHA and EPA, which regulate serotonin 
production. Oily fish is also a good source of vitamin 
D, which plays a role in the sleep-wake cycle. There 
are many health reasons to include oily fish in one’s 
diet, and now it seems that we can add sleep to that 
list of benefits. Many people are concerned about 
sleep. Perhaps the results of this study will be a good 
enough reason for some people to consider including 
oily fish in their diet.  n
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Summary Points
• Oily fish is a rich source of both omega-3 

fatty acids and vitamin D, both of which play 
important roles in the regulation of sleep.

• A household survey in Ecuador showed that 
higher oily fish intake was associated with better 
sleep quality. 

• An increase in oily fish intake was associated 
with further improvements in sleep in 
people who already consume more than the 
recommended amount of oily fish.
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ACUPUNCTURE

SHORT REPORT

Acupuncture Decreases the Perception  
of Stress in a College Population
By David Kiefer, MD

SYNOPSIS: A verum acupuncture group led to a greater reduction in the perception of stress when compared to a sham acupuncture 
group.

SOURCE: Schroeder S, Burnis J, Denton A, et al. Effectiveness of acupuncture therapy on stress in a large urban college population.  
J Acupunct Meridian Stud 2017;10:165-170.

Stress seems to be both ubiquitous and tied patho-
physiologically to many health conditions. For some 

people, it can be difficult to treat, leading those to turn 
to integrative therapies for relief. Various modalities 
have shown some efficacy in stress management, in-
cluding mind-body techniques like mindfulness medita-
tion and tried-and-true approaches such as exercise. 
The authors of this clinical trial studied acupuncture 
for its effects on stress and stress management.

In this study, 112 college faculty, students, or staff 
were randomized to receive either verum (true) acu-
puncture or sham acupuncture once weekly (a 30- 
minute session) for 12 weeks. The participants de-
scribed themselves as being stressed and also were 
interested in acupuncture. Inclusion criteria included 
age at least 18 years, no prior experience with acu-
puncture, and a score of at least 16 on the Cohen’s 
global measure of perceived stress. The stress scale 
includes 14 questions about stress that are rated 0 (for 
“never”) to 4 (for “very often”). Exclusion criteria, 
in addition to age and Cohen scores outside of above, 
were pregnancy or inability to give consent. The verum 
acupuncture used eight points, and four auricular (ear) 
points, the same for each participant in that arm of the 
study. The sham group received three needles placed in 
an area distant from known acupuncture points and 
meridians (the channels through which acupuncture is 
thought to work). 

The Cohen score was measured at baseline, six weeks, 
and 12 weeks (the end of the study), and six and 12 
weeks post-study completion. Of the 112 study partici-

pants, 21 never started the study and 28 withdrew 
before completion. Of the 62 remaining, it is unclear 
whether intention-to-treat analysis was done. Inter-
estingly, more participants completed the verum arm 
(n = 36) than the sham arm (n = 26). The statistical 
methods used were a mixed-model approach to ana-
lyze fixed and random effect from such variables as the 
treatment and time, as well as a Wilcoxon signed-rank 
test. The Cohen score changes, and corresponding P 
values are detailed in Table 1.

The authors noted that the low numbers of study par-
ticipants created a situation of potential type II error, 
or false-negative results, and that the high dropout rate 
also potentially compromised study results. Further-
more, P values and the reporting of statistics was 
not consistent, prohibiting a close read of the results. 
Despite these methodological flaws, a few interest-
ing conclusions can be drawn. First, at baseline, this 
population had high stress levels. Second, even with 

Table 1: Cohen’s Global Measure of Perceived Stress for Verum and Sham Acupuncture

Baseline 6 weeks 12 weeks 6 weeks post 12 weeks post

Verum acupuncture 35.8 23.1 19.4 20.8 21.4

Sham acupuncture 34.4 23.5 20.6 24.1 26.2

P value (verum vs. sham) 0.25 Not listed < 0.05 Not listed "significantly 
greater"

Summary Point
• This was a randomized, controlled trial 

examining acupuncture’s effect on the 
perception of stress by 112 people with high 
amounts of baseline stress who worked at 
or attended a large university. The verum 
acupuncture group fared better than the sham 
acupuncture group.
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one 30-minute treatment weekly, the stress levels in 
both groups dropped markedly. The authors asserted 
that a more typical twice-weekly treatment would have 
even further benefited the study participants. Only 
further research can corroborate that. Third, there are 
lingering positive effects from acupuncture, beyond the 
study completion, and more so for the verum acupunc-
ture group. Other acupuncture research has demon-
strated similar “long-lasting” effects, a very interesting 

positive effect, unlike many allopathic treatments 
that tend to cease in their activity when the therapy is 
removed.

This study needs to be repeated, and adverse effects 
mentioned to best determine the risks and benefits for 
this population. But, for now, this is a hint of signifi-
cant benefit for a minimal, and likely safe, intervention 
addressing the epidemic of stress in our society.  n

MEN'S HEALTH

SHORT REPORT

Tribulus: An RCT Supporting Its Use  
for Erectile Dysfunction
By David Kiefer, MD, Editor

SYNOPSIS: This double-blind, randomized, controlled trial in 180 men showed that a standardized extract of Tribulus terrestris improved 
erectile function after 12 weeks of treatment.

SOURCE: Kamenov Z, Fileva S, Kalinov K, Jannini EA. Evaluation of the efficacy and safety of Tribulus terrestris in male sexual dysfunction — 
A prospective, randomized, double-blind, placebo-controlled clinical trial. Maturitas 2017;99:20-26.

Erectile dysfunction (ED) is not negligible in terms of 
the number of men who suffer from this disorder, 

not to mention the fact for those who have ED there 
can be significant, long-term morbidity. Regardless of 
the cause, ED is not always easily treated, hence the 
search for treatments in addition to exploring sec-
ondary causes and using the pharmaceutical options 
available. Tribulus terrestris is an herbal medicine with 
a history of use in traditional Chinese medicine and 
India. Often it is standardized to a particular concen-
tration of one of the active phytochemical classes, the 
furostanol saponins. This trial included men 18 to 65 
years of age with mild-moderate ED as defined by the 
International Index of Erectile Function (IIEF). They 
also could have had low libido, secondary to other 
causes; primary low libido was considered an exclu-
sion. There was a long list of other exclusion criteria, 
including a wide variety of comorbidities and pharma-
ceutical treatments that could affect erectile function 
and libido. 

The patients were randomized to placebo or treat-
ment with the herbal medicine, Tribulus terrestris. The 
herbal group took two tablets of a Bulgarian-origin 
Tribulus totaling 500 mg of the herb, three times daily. 
Each tablet was a 35-45:1 extract of the plant, and the 
total content of furostanol saponins per tablet was at 
least 112.5 mg. This extract was a patented product 
called Tribestan, and was deemed unique from Tribu-
lus products from other geographic regions because of 
some purported variations in phytochemical content. 

Unfortunately, two of the authors have ties to the 
manufacturer of Tribestan, and the manufacturer paid 
for the study, although independent statisticians were 
used to analyze the data. The paper clearly stated these 
potential conflicts.

A total of 180 patients underwent randomization; the 
90 patients in each group were similar demographi-
cally, and in rates of mild and moderate ED, hyperten-
sion, and diabetes. An intention-to-treat analysis of 
the 86 men to complete each arm of the trial revealed 
a significant difference between the Tribulus and pla-
cebo groups, even after just four weeks of treatment. 
Specifically, the IIEF in the Tribulus group improved 
to 22.76 from 18.01, while the placebo group only 
improved to 20.19 from 18.22; this difference at 12 
weeks had a P value < 0.0001. The statistical analysis 
considered this change an odds ratio of 2.70. A variety 
of secondary endpoints also were detailed, including 
the Global Efficacy Question and Overall Estimation 

Summary Point
• If the conflicts of interest in this study are 

considered insignificant, the product Tribestan 
at a dose of 500 mg three times daily for 12 
weeks can be considered for men with mild-
to-moderate erectile dysfunction (who fit the 
inclusion criteria). 
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Physician burnout:  
A multi-specialty  
perspective

Vitamin D and  
colorectal cancer

Essential oils  
and depression

Tai chi and falls

CME OBJECTIVES
Upon completion of this educational activity, participants should be able to:

•  present evidence-based clinical analyses of commonly used alternative therapies;
•  make informed, evidence-based recommendations to clinicians about whether to consider using such 

therapies in practice; and
•  describe and critique the objectives, methods, results, and conclusions of useful, current, peer-reviewed, 

clinical studies in alternative medicine as published in the scientific literature.

CME INSTRUCTIONS

CME QUESTIONS

1. Which of the following is true regarding 
acupuncture treatment in migraine?
a. True acupuncture reduces the frequency of 
migraine over sham.
b. True acupuncture increases the frequency of 
migraine over sham.
c. Drug prophylaxis is better than true 
acupuncture in the treatment of migraine.
d. Sham acupuncture is not associated with 
placebo effects.

2. Brief mindfulness techniques are associated 
with which of the following?
a. Reduction in stress levels, anxiety levels, and 
symptoms of burnout in healthcare providers 
across multiple settings.
b. Decreased medication errors and reduced 

levels of self-perceived stress, but little effect on 
symptoms of burnout among a wide sampling 
of healthcare providers.
c. Reduction in self-perceived levels of stress and 
anxiety among inpatient healthcare providers 
represented in the reviewed studies.
d. Decreased medication errors and 
improvement in most measures of well-being 
among inpatient providers represented in the 
reviewed studies.

3. Which of the following is true about oily fish?
a. It has > 2% fat content.
b. It is a poor source of vitamin D.
c. There are no side effects with the 
consumption of oily fish.
d. It is associated with better quality sleep.

To earn credit for this activity, please follow these instructions:
1. Read and study the activity, using the references for further research.
2. Log on to AHCMedia.com and click on My Account. First-time users must register on the site using the eight-
digit subscriber number printed on the mailing label or invoice.
3. Pass the online test with a score of 100%; you will be allowed to answer the questions as many times as 
needed to achieve a score of 100%. 
4. After completing the test, a credit letter will be emailed to you instantly.
5. Twice yearly after the test, your browser will be directed to an activity evaluation form, which must be com-
pleted to receive your credit letter.

of Sexual Function (with four sub-parts), 
both of which showed benefits to treatment 
with Tribulus. The therapy was well toler-
ated, and no significant differences were 
reported between the Tribulus and placebo 
groups with respect to adverse effects. Sev-
eral mechanisms of action were postulated, 
including effects modulated through the 
DHEA hormone pathway, or the relaxation 

of the corpus cavernosum, although an ef-
fect on serum testosterone (another possible 
mechanism) was not seen. The authors were 
specific in their connection of these mecha-
nisms to the Bulgarian variety of Tribulus 
and the particular phytochemicals involved; 
other extracts and varieties may not show 
the same efficacy.  n
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