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Abstract: The frequency with which patients utilize treatments encompassed by the term 

complementary/alternative medicine (CAM) is well documented. A number of these therapies 

are beginning to be integrated into contemporary medical practice. This article examines three 

of them: osteopathic manipulation, yoga, and acupuncture, with a focus on their physiologi-

cal effects, efficacy in treating medical conditions commonly encountered by practitioners, 

precautions or contraindications, and ways in which they can be incorporated into clinical 

practice. Physicians should routinely obtain information about use of CAM as part of their 

patient history and should consider their role based on physiological effects and clinical 

research results.
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Introduction
Although alternative methods for treating disease have existed for hundreds, and even 

thousands of years, it is only within the past few decades that they have begun to be 

evaluated by clinical research and to be integrated into medical management. Dr Andrew 

Weil’s concept of “Integrative Medicine”1 is based on the incorporation of so-called 

“complementary/alternative medicine (CAM)” into the allopathic medical paradigm. 

Eisenberg et al2 have documented that CAM therapies are utilized by more than one-

third of the population and that their use is often not communicated to the patient’s 

primary physician. Given this high prevalence, it is particularly important for medical 

practitioners to acquire greater knowledge about the potential benefits and hazards asso-

ciated with them. This article examines three frequently encountered CAM therapies, 

the physiological basis for their effects, common clinical applications, precautions or 

contraindications, and opportunities for continuing education or training.

CAM encompasses a wide range of treatments, and a comprehensive review of all 

of them is beyond the scope of this article. A 400-page textbook edited by one of the 

authors3 examined only ten of them. However, using the conceptual framework posited 

in that book, CAM can be broadly classified into six categories:

1.	 Manipulative therapies involve a relatively passive patient with an active thera-

pist who manipulates soft tissue, muscles, tendons, joints, and/or bones, usually 

using the hands. Examples include osteopathic manipulative treatment (OMT), 

chiropractic, massage therapy, reflexology, acupressure, and therapies developed 

by Rolfe, Prudden, and others.

2.	 Movement therapies involve an active patient supervised by the therapist. 

Movements or postures encourage mobility, strength, balance, coordination, 
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and/or mental clarity. Examples include yoga, tai chi, 

Pilates-therapy, and Alexander technique.

3.	 Physical modalities involve agents such as heat, cold, 

light, water, oxygen, and electricity, which are applied for 

medicinal effects. Examples include hydrotherapy, elec-

trotherapy, acupuncture (including electroacupuncture), 

hyperbaric oxygen, and light therapy.

4.	 Mind–body therapies can be considered manipulative and/

or movement therapies with the mind as prime mover. 

Examples include prayer, mindfulness meditation, Tran-

scendental Meditation, hypnotherapy, biofeedback, and 

guided imagery.

5.	 Medicinal therapies involve ingestion of food, nutritional 

supplements, herbal formulae, or homeopathic prepara-

tions to treat symptoms of disease and improve health. 

Examples include botanical (herbal) medicine, nutritional 

therapy, and homeopathy.

6.	 Mixtures is a category in which the previous f ive 

approaches are combined as part of comprehensive non-

allopathic-based systems of care, including traditional 

Chinese medicine (TCM), Ayurvedic Medicine (AM), 

or naturopathic medicine.

The treatments discussed in the following sections 

of this article are representative of the first three of these 

categories: OMT (manipulation), yoga (movement), and 

acupuncture (modalities). It should be stressed that mind–

body and medicinal therapies are equally worthy of detailed 

study and have many applications relevant to medical care 

but would warrant a separate article of at least equal length 

to this one. Also, the clinical applications for which these 

three therapies have been recommended reflect the patient 

population seen by the authors, all of whom are specialists 

in physical medicine and rehabilitation rather than internal 

medicine or primary care. For example, while acupuncture 

has been used for treating symptoms of irritable bowel syn-

drome, asthma, sinusitis, and gynecologic problems, these 

conditions are not typically referred to physical medicine 

practitioners.

Osteopathic manipulative treatment
The principles and philosophy of osteopathic medicine 

were formulated in the late 19th century by Dr Andrew 

Taylor Still, a traditionally trained American physician.4 

Contemporaneously, Daniel David Palmer founded the 

field of chiropractic, whose main principle is that vertebral 

malalignment can cause pressure on nerves, affecting vis-

ceral function and leading to disease.5 Both osteopathic and 

chiropractic practitioners manipulate soft tissues, vertebrae, 

and joints, but vertebral manipulation remains the hallmark 

of chiropractic; OMT utilizes a wider range of techniques.4,6 

The families of Physiotherapist Edgar Cyriax and Physician 

James Mennell were instrumental in teaching manipulative 

medicine to European physiotherapists during the early 

20th century. Their publications, including Cyriax’s clas-

sic Textbook of Orthopedic Medicine, are contemporary 

with those of the early osteopathic physicians.5 Cyriax or 

Mennell’s techniques have many parallels in OMT.

The main tenets of osteopathic medicine are as follows:

1.	 The body is a unit.

2.	 Structure and function are interrelated.

3.	 The body possesses self-regulatory mechanisms.

4.	 The body has the inherent capacity to defend and repair 

itself.

5.	 When normal adaptability is disrupted, or when envi-

ronmental changes overcome the body’s capacity for 

self-maintenance, disease may ensue.

6.	 Rational treatment is based on the previous principles.4

Techniques and physiological correlates
OMT practitioners manipulate bones, muscles, ligaments, 

and/or fascia to relieve pain, improve function, and return 

the body to its natural state, reinforcing its inherent self-

healing capabilities. Somatic dysfunction is defined as the 

impaired or altered function of components of the somatic 

system: skeletal, arthrodial, and myofascial structures, and 

their related vascular, lymphatic, and neural elements.4 The 

effectiveness of OMT has been documented in the treatment 

of a number of conditions, including spine pain, fibromyalgia, 

influenza, and pulmonary disease.6–15 It has also been associ-

ated with decreased length of stay for hospitalized patients 

in various studies.7,16 However, OMT research has inherent 

difficulties. Efficacy studies do not easily fit the scientific 

model because it is difficult to have a blinded protocol or to 

perform a sham manipulation.17

Commonly used OMT techniques include myofascial 

release encompassing counterstrain, balanced ligamentous 

tension, and cranial osteopathy; muscle energy (ME); 

and high-velocity low-amplitude thrusting (Figure 1). 

Myofascial release stretches and releases muscle and/

or fascial restrictions. ME utilizes muscle contractions 

(usually isometric) and stretching for muscle spasms 

contributing to structural imbalances. High-velocity low-

amplitude thrusting involves positioning a joint with limited 

motion against its restrictive barrier and then applying a 

short (low amplitude) quick (high velocity) thrust to move 

it past the barrier.4,18 These techniques utilize different 
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neurophysiologic principles. Counterstrain shortens the 

muscle spindle, resetting hyperactive gamma motor neurons 

associated with spasm. ME may trigger the Golgi tendon 

organ (GTO, stretch receptors in the skeletal muscle) reflex, 

reciprocal innervation reflex, or elastic stretch reflex.4 

Lymphatic pump techniques directly increase lymph flow 

and leukocyte concentration within lymphatic fluid, as well 

as increase antibody response to pathogens.19

Many OMT techniques are safe enough to use in preg-

nant women, acutely ill individuals, or elderly patients. 

Contraindications include high-velocity low-amplitude 

thrusting in patients with rheumatoid arthritis, osteoporosis, 

or Down syndrome, which could produce catastrophic spinal 

cord damage; and ME in intensive care units or following 

recent surgery, where active muscle exertion can compromise 

healing. The use of OMT in patients with cancer remains 

controversial.4,18

Clinical applications
Spine disorders and fibromyalgia
Back pain is the most common reason patients seek osteo-

pathic care and is also OMT’s most studied use. Other treated 

musculoskeletal conditions include neck pain, sprains, ten-

sion headaches, post-orthopedic surgery, and fibromyalgia.17 

In one study of patients with fibromyalgia, Gamber et al found 

that OMT plus medication was more likely to improve pain 

and relieve tenderpoints, as well as improve independence in 

self-care and associated psychological symptoms.9 Studies 

have shown improvement in low back pain (LBP) in patients 

treated with OMT compared with placebo, active treat-

ment, or no treatment.11–13,17 A meta-analysis by Licciardone 

et al showed that pain reduction from OMT is greater than 

expected from placebo effects alone, while further studies 

show that pain relief continues for at least 3 months and up 

to 1 year posttreatment.11,13 OMT can decrease the use of 

pain medications as well as physical therapy.14,15 In addition 

to improving short-term physical outcomes, OMT can have 

longer term beneficial effects, avoiding the development of 

disability and chronic pain states.12,14

Influenza and respiratory disease
Studies related to the 1918 influenza pandemic documented 

dramatically lower mortality rates among patients receiving 

osteopathic treatment.10 Although contemporary osteopathic 

physicians advocate influenza vaccination, antivirals, and 

chemoprophylaxis, they also continue to use OMT, such 

as lymphatic pump techniques, when treating patients with 

influenza.20 Lymphatic pump techniques directly or indirectly 

manipulate the lymphatic system by milking lymphatic 

glands, releasing fascial strain around lymphatic glands, and 

applying gentle manual vibrations to the spleen, liver, thorax, 

or feet (using the legs as levers to rock the body, Figure 2).4,21 

Similar techniques are also used as an adjunct in treating 

asthma, postoperative atelectasis, and pneumonia.4,8,17 Adding 

OMT to conventional care in multicenter studies of patients 

with pneumonia reduced length of stay and need for antibiot-

ics by 1–2 days.8,17

Obstetrical and pediatric applications
OMT has a potential role in reducing pregnancy-related 

back pain as well as labor pain.22,23 Back pain in pregnancy is 

extremely common, particularly during the second trimester.24 In 

pediatrics, OMT has been documented to be effective in decreas-

Figure 2 Pedal pump technique.
Note: Repeated pressure to the feet uses the legs as levels to gently rock the body 
to mobilize lymph.

Figure 1 Counterstrain technique.
Notes: A passive technique where the muscle treated is shortened until palpable 
softening of the tenderpoint is felt. In this figure, a piriformis tenderpoint is being 
treated so the hip is flexed, adducted, and externally rotated.
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ing episodes of acute otitis media and the need for surgery in 

recurrent otitis media, as well as improving sleep and decreasing 

time spent crying in newborns with infantile colic.17

Education and training
The Osteopathic International Alliance differentiates between 

osteopathic physicians and osteopaths. Both must have 

“achieved the nationally recognized academic and profes-

sional standards within his or her country to independently 

practice diagnosis and provide treatment based upon the prin-

ciples of osteopathic philosophy”, but the osteopathic physi-

cian additionally has unlimited medical practice privileges.25 

In the United States, osteopathic medical colleges accredit 

physicians to practice medicine and surgery through a 4-year 

academic curriculum similar to allopathic medical schools, 

granting the degree Doctor of Osteopathy (DO). There are 

currently 30 osteopathic medical schools in the United States, 

whose graduates learn OMT through an additional mandatory 

150–200 hours of study during training.17,26 According to an 

informal 2013 survey by the Osteopathic International Alli-

ance, there were over 82,000 practicing American osteopathic 

physicians, while Russia, France, and Germany had the most 

DOs outside of the United States, numbering approximately 

1,300, 1,600 and 2,300, respectively. In France and Germany, 

osteopaths greatly outnumber osteopathic physicians.25

Continuing Medical Education courses are available for 

physicians or physiotherapists to learn OMT. Harvard Medical 

School’s Department of Continuing Education holds an intensive 

3-day “Introduction to Osteopathic Manipulative Medicine” as 

does the University of New England College of Osteopathic 

Medicine for interested MDs or practicing DOs who need a 

refresher course.27 Michigan State University College of Osteo-

pathic Medicine holds a yearlong series of courses in OMT avail-

able to DOs, MDs, or physiotherapists, and the London College 

of Osteopathic Medicine holds a 2 days per week 18-month-long 

course in Osteopathy for physicians.27–29

Yoga
Originally developed in India, yoga is one of the oldest forms 

of Integrative Medicine. This discussion will focus on using 

asanas, the poses associated with hatha yoga, to treat specific 

medical conditions. Asanas are postures in standing, sitting, 

supine, prone, or inverted positions, combining flexibility, bal-

ance, strength, and mental focus. BKS Iyengar’s Light on Yoga30 

should be used as reference for precise illustration of each 

asana. Treatment recommendations reflect a yoga-based office 

practice involving more than 20,000 patients over 35 years.

Yoga physiology
Yoga poses are held for prolonged periods, initially 

stimulating and subsequently inhibiting myotatic reflexes. 

During muscle stretch, intrafusal (IF) muscle fibers are 

facilitory and the GTO inhibitory. IF fibers initially stimu-

late brisk muscle contraction (Figure 3), as in the patellar 

reflex, a reaction initially stronger than the GTO’s inhibition, 

but after 60–120  seconds, the IF adjusts signal intensity, 

and the GTO’s inhibitory response predominates, favoring 

increased stretch and relaxation. The agonist–antagonist  

relationship invoked by yoga practitioners is harder to observe. 

Quadriceps contraction induces hamstring relaxation (recipro-

cal relaxation), while yoga promotes quadriceps tightening in 

this situation for a better hamstring stretch. A third mechanism 
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explains yoga’s beneficial effect on heart rate and blood pres-

sure. Meditation, breathing exercises, and “extreme” postures 

stimulate visceral afferents of the vagus nerve, inclining the 

autonomic nervous system from sympathetic “fight-or-flight” 

toward parasympathetic “rest-and-digest” responses.31,32

Orthopedic/musculoskeletal applications
Back pain/sciatica
Treatment depends on specific diagnosis. Lumbar herniations 

are treated with extension-based postures (Salabhasana, 

Setu Bandhasana, and Ustrasana), functioning like McK-

enzie extension exercises in physiotherapy;33 conversely, 

spinal stenosis requires forward bending postures (Janu Sir-

sasana, Adho Mukha Svanasana, and Paschimottanasana).34 

Piriformis syndrome, while not originating in the lower back 

but presenting with sciatica, is best alleviated with twist-

ing postures (Matsyendrasana, Parivrtta Trikonasana, and 

Parivrtta Parsvakonasana). In sacroiliac joint derangement, 

adduction as in Gomukhasana and Garudasana is effective.35 

In axial back pain, quadratus lumborum spasm is best relieved 

by forward bends. Facet syndrome from arthritis or spasm of 

short intravertebral muscles respond to bilateral asymmetrical 

stretch (Parighasana and Supta Padangusthasana II) and 

twists (Matsyendrasana and Marichyasana). Other postural 

anomalies (hyperlordosis and “flat-back syndrome”) respond 

to relatively gentle postures such as Janusirsasana, Balasana, 

and Parsvottanasana.35

Rotator cuff tear
A 1-minute headstand or less-demanding equivalent activates 

the subscapularis, which substitutes for the torn supraspi-

natus in 90% of these injuries. One study records doubling 

to tripling of painless abduction and flexion in 96% of  

50 patients with magnetic resonance imaging (MRI)-confirmed 

supraspinatus tears.36 After doing the pose, electromyography 

demonstrates greater subscapularis activity between 80° and 

110° abduction, the range in which the supraspinatus is most 

active (Figure 4). Yoga is instrumental in retraining the shoulder 

muscles, and patients operantly condition themselves to the 

new painless movement pattern. Individuals with highly trained 

shoulders such as baseball pitchers or violinists may take longer to 

improve. Slightly more arthritis in the affected shoulder has been 

noted on serial imaging, but patients retain painless functional 

range of motion after more than a decade of follow-up.

Scoliosis/kyphosis
From 6  months to 8  months of daily practice of a minor 

variation of Vasisthasana, the side-plank posture improved 
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the lower lumbar curve in adolescent idiopathic scoliosis by 

49% and degenerative scoliosis an average of 38%.37 “S” and 

inverted “S” and triple curves require other postures such as 

Ardha Chandrasana and often require individual evaluation. 

Less dramatic reductions in thoracic curves possibly support 

the theory that higher curves are often compensatory. Even 

well-established kyphosis improves, albeit not as much as 

kyphosis in younger people. Poses such as Utkatasana, 

Salabhasana, and modified versions of Ustrasana are 

recommended.38

Plantar fasciitis and bunion
Muscular imbalance contributes to both these conditions; 

asanas such as Parsvottanasana, Trianga Mukhaikapada Pas-

chimottanasan, Virasana, and Janusirsasana, performed seri-

ally, can effectively quiet the overactive extensors in plantar 

fasciitis and improve the tension of the abductor hallucis in 

cases of bunion if treatment is started early.35

Osteoporosis
A training DVD of yoga exercises was provided to nearly 

800 patients over 7 years in an office setting. DEXA scan 

changes preceding study entry were compared with changes 

2 and 4 years subsequently. Strong reversal of bone loss was 

seen in spine and hip in the pilot study (Figure 5).39 None of 

the patients have developed osteoporotic fractures in long-

term follow-up. Yoga thus offers an alternative to pharma-

cological treatments, avoiding medication side effects, while 

producing better range of motion, posture, balance, and 

strength, all of which reduce the risk of falls and fractures.

Neurological and psychological applications
Multiple sclerosis
Yoga has been useful in the symptomatic treatment of mul-

tiple sclerosis40 through its effects on spasticity, balance, 

and coordination. The previously described physiological 

changes in myotatic and agonist–antagonist reflexes, as well 
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as vagal stimulation, are the most compelling explanations 

for its efficacy. Additionally, there is good evidence that 

yoga alleviates the ubiquitous problem of fatigue in these 

patients.41

Post-traumatic stress disorder
A number of Veterans Administration facilities in the United 

States are using yoga to treat this service-related condition, 

with promising preliminary results.42 Combativeness, anxiety, 

and sadness are reduced by meditation and asana.43 Here, too, 

yoga’s action is partly mediated by the vagus nerve.44

Depression
Depression has been effectively treated through meditation, 

breathing, and asana. Weintraub45 has worked effectively 

with this approach, and Philbil46 has integrated yoga into 

psychotherapy for grief with beneficial results.

Insomnia
A combination of meditation and asana is most effective 

for promoting sleep. A three-part series of Supta Padan-

gusthasana, the breathing exercise Viloma, and ten Tantric 

conceptual meditation have been utilized to help many 

individuals sleep without side effects.35 We suspect vagal 

afferents from the lungs aid the GTO, subduing hypothalamic, 

periventricular gray, and subcortical arousal centers.

Cardiovascular/pulmonary applications
Hypertension
Yeung et al47 and Chainani-Wu et al48 document significant 

drops in systolic and diastolic blood pressure with non-

sectarian meditation. Other authors give evidence that yoga 

generates a similar parasympathetic emphasis in the auto-

nomic nervous system, which slows the heart, dilates certain 

blood vessels, and promotes “rest and digest” as opposed 

to “fight or flight” predominance.32 Similar physiological 

changes may explain the beneficial effects of yoga on atrial 

fibrillation and other arrhythmias.49

The efficacy of yoga in asthma is debated. Papers favor-

ing its utility outnumber those reporting no improvement,50 

but no definitive conclusion can be reached at this time. The 

studies use different combinations of asana and breathing 

techniques, which may explain these disparities.

Endocrine applications
Diabetes mellitis
Innes and other researchers in India and Singapore have 

shown yoga to be salutary in controlling serum glucose levels. 

While any vigorous exercise will be valuable, yoga may be 

one of the least physically demanding, making it especially 

applicable in patients with medical or functional limitations. 

Done with vigor, yoga increases the muscular outflow of 

PGC1-alpha, a powerful endogenous anti-inflammatory 

known to decrease the incidence of diabetes type II.51–53

Precautions and contraindications
A recent survey of 33,000 yoga teachers/therapists54 found 

yoga injuries to be uncommon, generally self-correcting, and 

due more to the zealousness or perfectionism of the student 

than to poor alignment or inadequate teaching, the second and 

third most common causes. Some important contraindications 

to individual postures have been documented: inversion in 

headstand and handstand double intraocular pressure within 

15–30 seconds of onset and twisting poses toward the side of 

a herniated disc may extend the herniation.35 Careful investi-

gation is required in every application mentioned earlier, and 

it is recommended that yoga therapy be administered only 

with verified diagnosis and medical clearance.

Some types of yoga involve vigorous aerobic exercise or 

are performed in a room with high ambient temperatures. It 

may be inadvisable for patients with significant cardiovascular/

pulmonary limitations or multiple sclerosis to participate in 

them. However, less strenuous yoga-based exercises have been 

safely used with frail elderly homebound patients or residents 

of long-term care facilities. Schaff55 has focused on such 

specialties as chair and aquatic yoga, which is effective and 

well-tolerated in the disabled population. Prinster56 has also 

developed programs for patients with cancer before, during, 

and after treatment.

Acupuncture
A growing body of research supports the validity of acu-

puncture as a therapeutic modality.57 Acupuncture is based 

on the principle of the movement of energy, traditionally 

referred to as “Qi”. Qi (energetics) is conceptualized as the 

movement of electrons. The acupuncture needle, a stainless 

steel shaft with a second alloy wrapping its handle, has the 

qualities of a weak electrode, which allows for several phe-

nomena producing movement of electrons down the shaft 

to the needle tip when inserted into an acupoint.58 Having 

two metals in close proximity reinforces electron flow from 

one to another. A thermoelectric phenomenon is present 

when a temperature gradient forms between the inserted 

needle tip and the handle exposed to air, resulting in the tip 

becoming positive. Needle manipulation, adding heat, or 

electrical stimulation reverses polarity, causing the tip to 
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become negative, theoretically driving electrons through a 

specific meridian.59,60

For over 3,000  years, acupuncture has been practiced 

based on a TCM paradigm. Qi is believed to circulate through 

a series of 14 principle channels (meridians), and disease 

symptoms result from alterations in circulation. Needle inser-

tion into selected acupoints helps restore the normal balance 

of Qi (homeostasis). TCM practitioners examine the radial 

pulse and tongue and take a detailed history and systems 

review to identify these imbalances.59 Recent research has 

clarified the anatomical and neurochemical basis for the 

beneficial effects of this treatment.

Anatomy and physiology
Many acupuncture points are located in surface depressions 

along cleavage points of muscles, at bifurcations of large 

peripheral nerves or at sites of nerves passing through bony 

foramina.61,62 High correlations exist between muscle motor 

points, trigger points, and acupuncture points.63,64 Although 

acupoints do not contain specific structures, they seem to 

be organized in a distinctive fashion: vertical columns of 

loose connective tissue with a lymphatic trunk in the center 

coupled with a large arteriole and satellite vein. Morphologic 

studies demonstrate a net-like structure of unmyelinated cho-

linergic nerve fibers surrounding these vessels, and electron 

microscopy reveals high concentrations of microvesicles at 

sympathetic nerve terminations in 80% of acupoints.59

Stimulation of acupuncture points produces peripheral 

and central nervous system changes. Needle insertion causes 

local release of acetylcholine, resulting in vasodilatation in 

spastic or ischemic muscles, a rationale for the effectiveness 

of dry trigger point needling for myofascial pain.65 Substance 

P is also released into the microenvironment at the needle tip, 

peripherally influencing capillaries, mast cells, and sympa-

thetic ganglia.66 Acupuncture needles mainly stimulate small 

myelinated (A-delta) afferent and muscle fibers that synapse 

in laminae I and V of the dorsal horn.67 The typical “De Qi” 

sensation (a dull ache elicited by needle placement) is attrib-

uted to the activation of small myelinated group III muscle 

afferents.68 The gate control theory (by which the small 

myelinated fibers stimulated by the acupuncture needle block 

the nociceptive impulses carried by the slower unmyelinated 

C fibers) and diffuse noxious inhibitory control contribute 

to acupuncture’s analgesic effects.69 Electroacupuncture 

influences different central nervous system levels depend-

ing on its frequency. Low frequency (2–4 Hz) stimulation is 

endorphin-dependent, activating spinal cord interneurons, 

the medulla’s raphe magnus nucleus, and the midbrain and 

hypothalamic peri-aqueductal gray (mesolimbic loop of 

analgesia).70 High frequency (.70 Hz) stimulation directly 

activates serotonergic and norepinephrinergic fibers in the 

midbrain’s dorsolateral fasciculus.71,72 Functional MRI has 

also been used to explore the specificity of individual acu-

puncture points.73,74

Clinical applications
Acupuncture is useful for treating chronic pain. A recent 

meta-analysis involving nearly 18,000 patients found it supe-

rior to both non-acupuncture control and sham acupuncture 

for chronic back and neck pain, osteoarthritis, headache, and 

shoulder pain.75 It has been separately studied in LBP.76,77 

Most studies used individualized TCM rather than standard-

ized acupoints. Lack of uniformity creates difficulties when 

designing research protocols. One research group applied 

electrical frequencies to needles placed segmentally along 

paraspinal musculature or peripheral nerves, a technique 

called percutaneous electrical nerve stimulation (PENS).78 

They found significant short-term relief of chronic LBP 

superior to transcutaneous electrical nerve stimulation and 

exercise groups. In lumbar radiculopathy, PENS was more 

effective than transcutaneous electrical nerve stimulation for 

improving sleep and physical activity and reducing opioid 

use.79 Another study proposed 14 standardized points for 

chronic LBP. This single-center trial comparing the effec-

tiveness of individualized versus standardized acupuncture 

treatments found them equally effective in reducing pain 

scores.80 The creation and validation of such pain “protocols” 

could help acupuncture become more of a standard of care 

in pain management.

Pericardium 6 (P6), an acupoint proximal to the volar 

wrist crease between radius and ulna, has been very effective 

for treating motion sickness and nausea/vomiting, including 

symptoms associated with chemotherapy. Acupuncture com-

bined with medication significantly reduced the incidence 

and degree of delayed chemotherapy-induced nausea and 

vomiting (CINV).81 A 2015 study compared needling of P6 

to IV zofran in patients receiving moderately emetogenic 

chemotherapy. Acupuncture and medication treatment arms 

had comparable effectiveness in acute CINV, and acupunc-

ture seemed more effective in preventing delayed CINV.82  

A functional MRI study has identified specificity when 

needling this point, and at least, one study suggests down-

regulation of serotonin and dopamine as the underlying 

mechanism.83,84

Several Cochrane database reviews explore acupunc-

ture’s effectiveness in preventing migraine and tension-type 
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headaches. The most recent reviews concluded that acupunc-

ture is at least as effective as prophylactic drug treatment 

and has fewer adverse effects when used for migraine pro-

phylaxis, but evidence did not support superiority of true 

over “sham” acupuncture.85 The same researchers stated 

acupuncture could be a valuable non-pharmacologic modality 

for recurrent tension headache.86

Acupuncture for insomnia also has some growing 

support. In 2007, a systematic review of auriculoacupunc-

ture concluded that it appears to be favored over control 

interventions for increasing sleeping hours, maintenance, 

and feeling refreshed upon awakening, although further well-

designed trials were recommended.87 In auriculoacupuncture, 

needles are placed in specific locations on the external ears. 

Auriculoacupuncture does not require the patient to disrobe 

and can be carried out in group-style settings allowing for 

greater flexibility and efficiency.

Precautions and recommendations
The York acupuncture safety study reported no serious adverse 

events in over 34,000 treatments.88 Nine surveys involving 

nearly 250,000 patients found a very low incidence of seri-

ous complications, such as pneumothorax and needle fracture 

requiring surgical removal (0.001%).89 Minor events included 

local bleeding, discomfort at the needle sites, tiredness, syn-

cope, and forgotten needles. Pooled data revealed ten cases 

with delayed physician contact and effective conventional 

therapy among patients being treated by TCM practitioners. 

Missed diagnosis or delayed treatment is less likely in 

countries that only allow licensed physicians to practice acu-

puncture, such as Austria or Germany, but in countries that 

certify both physician and TCM-trained practitioners, delayed 

conventional treatment is a potential concern.90

Physicians integrating acupuncture into medical care need 

to be aware of referral options. Licensed acupuncturists are 

extensively trained in oriental colleges and develop consider-

able expertise in the TCM paradigm of diagnosis and treatment 

along with TCM herbal therapy, but lack a physician’s anatomi-

cal, pathophysiological, or allopathic differential diagnostic 

expertise. Therefore, it is appropriate to become familiar with 

the varying credentials and treatment styles of acupuncture 

practitioners prior to referring patients to them. Nevertheless, 

considering its potential benefits and low risk, it is reasonable 

to offer acupuncture as a treatment modality. 

Discussion
Understanding the physiological basis for OMT, yoga, and 

acupuncture helps to demystify them and reinforces the 

appropriateness of their integration into primary care. The 

autonomic nervous system, especially its parasympathetic 

portion, provides a rationale for the beneficial effects of yoga, 

as well as many of the mind–body therapies such as medita-

tion, which have not been covered in this article. Benson’s 

“relaxation response”, mediated via the vagus nerve, has been 

recognized for .40 years.91 Another example of overlapping 

physiological effects is the role of the muscle spindle in OMT 

and in yoga. Reduction of painful muscle spasm through 

these techniques can potentially eliminate the need for muscle 

relaxant medications with their attendant side effects. The 

impressive results of yoga in patients with osteoporosis, 

scoliosis, or rotator cuff tears offer an option that may sub-

stitute for pharmacological management in the former and 

for surgical treatment in the latter two conditions.

While published studies documenting objective physi-

ological changes produced by the three CAM therapies 

examined in this article are quite compelling, the studies 

of their clinical efficacy are less so. As discussed by Earley 

and Luce17 with regard to OMT, it is difficult to utilize scien-

tifically rigorous methods. Double-blind trials such as those 

used to evaluate a medication versus a placebo would be 

feasible in the case of herbal or nutritional supplements, but 

there are methodological difficulties associated with doing 

sham versions of OMT, yoga, or acupuncture. Also, most 

CAM treatments are tailored to the individual patient rather 

than adhering to any standardized protocols. Correlating the 

neurochemical changes produced by these techniques with 

their clinical outcomes may be a fruitful avenue for future 

research.

One reflection of the current lack of acceptance of these 

therapies, at least in the United States, is the fact that most 

of them (OMT is one prominent exception) are not covered 

by medical insurance. While the costs of acupuncture are 

not excessive compared with other interventions, they may 

exceed the financial resources of lower income individuals or 

families. Yoga has the advantage of frequently being done in 

group settings where the cost per individual is quite modest, 

and subsequent practice at home can utilize cassette, compact 

disk, or digital video. Similarly, various forms of meditation 

can be taught in group settings and continued at home without 

incurring undue expense.

Conclusion
It is unreasonable to expect all physicians to develop suffi-

cient expertise in one or more of the manipulative, movement, 

or modality-based therapies to directly incorporate them 

into their daily medical practice, though opportunities for 
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continuing education and training are certainly available. But 

it is entirely appropriate for them to be aware of the resources 

within their communities in which such treatments can be 

provided. Osteopathic, yoga, and acupuncture practitioners 

should be viewed as consultants who can provide valuable 

patient care services, and the primary care physician should 

cultivate these professional relationships. As with any other 

consultant, effective interpersonal communication and 

mutual respect will optimize patient care and outcome. 

Integrative Medicine combines the best aspects of modern 

Western Medicine (scientific rigor, pathophysiologic specific-

ity, effectiveness in the treatment of acute disease) with those 

of CAM (focus on functional, mental, and spiritual well-being 

and effectiveness in chronic conditions, where conventional 

treatments have been less successful), enhancing the efficacy 

and outcome of both systems.
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