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SYNOPSIS: Authors of a recent literature review found compelling evidence that osteopathic manipulative treatment is effective for 
treating low back pain, but not for other conditions.

SOURCE: Slattengren AH, Nissly T, Blustin J, et al. Best uses of osteopathic manipulation. J Fam Pract 2017;66:743-747.

Slattengren et al recently published a literature 
review of the current evidence base for osteopathic 
manipulative treatment (OMT).1 They concluded 

that although evidence is compelling for treating low 
back pain, it was insufficient to change clinical practice 
for other conditions. OMT is a hands-on method of 
diagnosis and treatment taught to osteopathic physi-
cians as part of a comprehensive medical education. 
The founder of osteopathic medicine, Andrew Taylor 
Still, MD (1828-1917), eschewed the dangerous  
medical practices of his day and instead favored  
structural manipulation as a method to correct  

aberrant physiology. Osteopathic practice is grounded 
in the following fundamental principles: Each person is 
a unit of body, mind, and spirit; structure and function 
are reciprocally interrelated; the body has a capacity for 
self-regulation and self-healing; and rational treatment 
is based on these principles.2 These principles empha-
size the inherently holistic and integrative nature of the 
osteopathic philosophy.

As a form of manual medicine, OMT has evolved 
over the ensuing years and now includes more than 50 
specific techniques for addressing somatic dysfunction, 

http://AHCMedia.com


 

50 Integrative Medicine Alert

Integrative Medicine Alert (ISSN 1096-942X)  
is published 12 times annually by AHC Media, 
a Relias Learning company, 111 Corning Road, 
Suite 250, Cary, NC 27518-9238. 

Periodicals Postage Paid at Cary, NC, and 
additional mailing offices.

GST Registration Number: R128870672. 
POSTMASTER: Send address changes to 
Integrative Medicine Alert, Relias Learning, 
111 Corning Road, Suite 250, Cary, NC 
27518-9238. 

Copyright © 2018 by AHC Media, a Relias 
Learning company. All rights reserved. No part 
of this newsletter may be reproduced in any 
form or incorporated into any information-
retrieval system without the written permission 
of the copyright owner. 

This is an educational publication designed to 
present scientific information and opinion to 
health professionals, to stimulate thought, and 
further investigation. It does not provide advice 
regarding medical diagnosis or treatment for 
any individual case. Opinions expressed are not 
necessarily those of this publication. Mention 
of products or services does not constitute 
endorsement. Professional counsel should be 
sought for specific situations. This publication is 
not intended for use by the layman.

SUBSCRIBER INFORMATION
(800) 688-2421
Customer.Service@AHCMedia.com
AHCMedia.com

Questions & Comments:
Please contact Executive Editor Leslie Coplin,  
at lcoplin@relias.com

Subscription Prices 
United States
Print: 1 year with free AMA PRA Category 1 
CreditsTM: $319 
Add $19.99 for shipping & handling. 
Online only: 1 year (Single user) with free AMA 
PRA Category 1 CreditsTM: $269 

Multiple Copies: Discounts are available for 
group subscriptions, multiple copies, site-
licenses, or electronic distribution.  
For pricing information, please contact  
our Group Account Managers at  
Groups@AHCMedia.com or (866) 213-
0844. 

Back issues: $42. Missing issues will be fulfilled 
by customer service free of charge when 
contacted within one month of the missing 
issue’s date.

Canada: Add 7% GST and $30 shipping.
Elsewhere: Add $30 shipping.

ACCREDITATION
Relias Learning is accredited by the 
Accreditation Council for Continuing Medical 
Education (ACCME) to provide continuing 
medical education for physicians. 

Relias Learning designates this enduring material 
for a maximum of 3 AMA PRA Category 1 
CreditsTM. Physicians should only claim credit 
commensurate with the extent of their 
participation in the activity.

The American Osteopathic Association has 
approved this continuing education activity for 
up to 2 AOA Category 2-B credits.

This CME activity is intended for physicians and 
researchers interested in integrative medicine. 
It is in effect for 36 months from the date of 
the publication.

which is defined as “the impaired or altered 
function of the somatic system, including ar-
ticulatory, myofascial, or skeletal structures, 
as well as related vascular, neurologic, and 
lymphatic elements.”2 OMT practitioners di-
agnose somatic dysfunction using the TART 
mnemonic — finding areas of Tissue texture 
change, Asymmetry, Restriction of motion, 
and/or Tenderness. Somatic dysfunction may 
exist secondarily to organic pathology or as 
a primary functional disturbance of other-
wise normal anatomy. OMT may be used in 
either case, typically in an adjunctive fashion 
in the former or as primary treatment in the 
latter.2

EVIDENCE FOR LOW BACK PAIN
As Slattengren et al noted, small sample size 
and other methodological flaws historically 
have limited osteopathic clinical research, but 
recently, more robust randomized, controlled 
trials (RCTs) and meta-analyses have found 
favorable results for OMT, especially in the 
case of low back pain. Slattengren et al did 
not report their review methodology, but 
they discussed four meta-analyses and three 
RCTs, all of which demonstrated efficacy of 
OMT for low back pain. 

The American College of Physicians now in-
cludes spinal manipulation (which overlaps 
with certain OMT techniques) as a first-line 
treatment option in its practice guidelines 
for low back pain.3 Additionally, Slattengren 
et al presented a 2014 meta-analysis of 15 
RCTs that found patients receiving OMT 
had significant pain relief and functional 
improvement compared to controls;4 a  
2005 meta-analysis of six RCTs that 
reported improved pain scores from OMT 
vs. controls;5 and a 2013 randomized trial 
comparing OMT to therapeutic ultrasound 
that found that OMT decreased usage of 

pain medications.6 Regarding low back pain 
in pregnancy, Slattengren et al presented two 
RCTs and a Cochrane review supporting the 
efficacy of OMT.7,8,9

EVIDENCE FOR OTHER CONDITIONS
Slattengren et al also discussed existing evi-
dence for other conditions, including acute 
neck pain, headaches, postoperative status, 
pneumonia, and irritable bowel syndrome. 
They noted that “available data are not 
sufficiently significant to compel a change in 
clinical practice,” citing limitations of exist-
ing studies such as small sample size, lack of 
reproducibility, poor methodology, and/or 
questionable clinical significance. 

Acute Neck Pain. The authors summa-
rized a 2005 RCT that compared OMT to 
intramuscular (IM) ketorolac. In this study, 
although the ketorolac dose may have been 
inadequate (30 mg IM), the response to 
OMT was significantly greater.10 However, 
they noted that uncertainty regarding the 
clinical significance of the treatment effect 
limits the strength of these study results. 

Headache. Slattengren et al briefly summa-
rized two RCTs, one in which the addition 
of OMT to medications decreased migraine 
frequency compared to medication alone and 
sham OMT plus medication, and another 
in which OMT combined with progressive 
muscle relaxation decreased frequency of 
tension headaches as compared to progres-
sive muscle relaxation alone.11,12 However, 
both studies had limitations, including 
small sample sizes, questionable clinical 
significance of treatment effect, and lack of 
repeated results in other trials. 

Postoperative Care. They summarized one 
retrospective study that analyzed the effect 

Summary Points
• Several randomized, controlled trials and meta-analyses support the efficacy of 

osteopathic manipulative treatment (OMT) for the treatment of acute, chronic, and 
pregnancy-related low back pain. 

• OMT has been studied in a wide range of other conditions, but so far, compelling 
evidence to support consistent efficacy is lacking.

• Despite the lack of robust demonstrated efficacy, the low cost and low risk of harm 
associated with OMT makes it an attractive integrative treatment option for trial in a 
variety of clinical scenarios. 
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of OMT on 17 of 55 patients after abdominal surgery. 
The treatment group had a significantly shorter time to 
flatus and a significantly shorter mean length of stay than 
the non-treatment group.13 However, since this study was 
retrospective, there was risk of selection bias.

Pneumonia. The authors reviewed a 2010 RCT and a 
2013 Cochrane Review, both of which looked at OMT 
as adjunctive treatment in adults hospitalized with 
pneumonia. In the RCT, there was no significant effect of 
OMT in the intention-to-treat analysis, but in the RCT 
protocol analysis and Cochrane review, OMT reduced 
length of stay and duration of intravenous antibiotics.14,15

Irritable Bowel Syndrome. Slattengren et al reviewed 
both a crossover study (n = 31) and an RCT (n = 30). In 
both studies, OMT significantly improved symptoms,16,17 
but the authors noted major limitations of both studies, 
including self-reported symptoms and small sample sizes. 

n COMMENTARY
Slattengren et al presented a succinct and practical sum-
mary of the state of osteopathic clinical research in the 
era of evidence-based medicine. However, the review had 
some concerning characteristics, which limit its usefulness 
in guiding clinical practice, including lack of transparency 
regarding review methodology, incompleteness in presen-
tation of existing data, and absence of ECHO assessment 
(Efficacy, Cost, Harms, and patient Opinions) in consid-
eration of application to practice.

Unfortunately, the authors did not report their methods 
regarding study selection or analysis. Results reporting 
was limited to synopsis of specific studies and did not 
include the total number of articles reviewed nor the 
number of studies omitted. For instance, in addition to 
the conditions reviewed by the authors, OMT has been 
studied in many other conditions, including but not limit-
ed to: asthma,18 chronic obstructive pulmonary disease,19 
balance in the elderly,20 chronic pelvic pain,21 recurrent 
otitis media,22 neonatal prematurity,23 concussion,24,25 
and infantile colic.26 It is not clear why the authors chose 
to omit a discussion of these data. 

When engaging patients in shared decision-making, 
physicians should keep in mind the ECHO mnemonic 
as they consider potential treatment options.27 As the 
authors noted, while robust data on the efficacy of OMT 
for many conditions may be lacking, the cost efficiency, 
low risk of harm, and, in many cases, favorable patient 
opinion may sufficiently compel the integrative provider 
to incorporate a trial of OMT into a treatment plan for a 
variety of diagnoses. 

In terms of cost to the patient and the healthcare system, 
OMT appears to be well positioned. Medicare and many 
private insurers reimburse for OMT, leaving patients with 

manageable copays. This stands in contrast to many inte-
grative therapies for which patients often must pay out of 
pocket. Furthermore, if a surgery or medication adverse 
event can be avoided, OMT may save the healthcare 
system money, as well. Although more research is needed 
on the effect of OMT on cost of care, existing studies 
support the intervention as cost-neutral or cost-saving.28,29

Regarding potential for harm, the incidence of serious 
adverse events after OMT is rare.30 In a recent analysis 
of more than 1,800 OMT encounters, no serious adverse 
events were reported. However, it should be noted that 
the incidence of mild adverse events, such as increased 
pain or discomfort, was 2.5%.31

Patient opinion and preference also must be considered. 
Typically, patients favorably perceive treatment options 
that may allow them to avoid surgery and costly or 
potentially harmful medications. Furthermore, although 
many pharmaceutical or surgical procedures target 
downstream pathology, OMT is an inherently upstream 
intervention and may be better received by patients de-
siring to address the root cause of their symptomatology. 

Overall, OMT is a safe, low-cost, noninvasive treatment 
option for a wide variety of conditions. There is now 
mainstream acceptance of its demonstrated efficacy for 
low back pain. For other conditions, robust evidence is 
lacking, but a trial of OMT still may be discussed with 
patients as a potential treatment option, especially if 
the service is readily available and patient preference is 
favorable.  n
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ABSTRACT & COMMENTARY

Running and Health
By Ellen Feldman, MD 

Altru Health System, Grand Forks, ND 

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

SYNOPSIS: In a review and meta-analysis of the effects of running and longevity, researchers concluded that running provides specific and 
significant health benefits and proposed a threshold above which more running provides diminishing returns.

SOURCE: Lee DC, Brellenthin AG, Thompson PD, et al. Running as a key lifestyle medicine for longevity. Prog Cardiovasc Dis 2017; 
60:45-55. 

The roots of running as a sport are deep, dating back 
to ancient Greece and the original Olympic Games.1 

In 1896, the first organized marathon was run at the first 
modern Olympic Games. This race was created with a 
nod to the myth of Pheidippides, an ancient Greek long-
distance running courier. According to legend, Pheidip-
pides ran 25 miles from Marathon to Athens carrying 
news of victory in battle but died just after his proclama-
tion, making him perhaps one of the most famous cases 
of sudden death associated with running.2 Today, we 
know that physical activity is linked with a number of 
significant health benefits, including a reduction in all-
cause mortality. Investigators are studying the intensity 

and type of exercise needed to maximize benefits as well 
as any adverse effects of intensive physical activity.3

In 2014, Lee et al published a study involving running, 
all-cause mortality, and cardiovascular mortality in more 
than 55,000 adults. The results pointed to a reduction 
in mortality with even minimal levels of running.4 To 
address unanswered questions from the original 2014 
study, Lee et al reviewed other related studies and con-
ducted a meta-analysis. Among the stated goals of this 
comprehensive work were the following: review the ef-
fect of running on specific health conditions and longev-
ity; explore the specificity of running vs. other physical 
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activities to health; explore mechanisms behind the 
health benefits; quantify any additional life expectancy 
associated with running; and investigate any evidence 
linking attenuation of health benefits with higher rates of 
running.

The Effect of Running on Longevity and Specific Health 
Conditions. The results in Table 1 were drawn from 
pooled results of five large studies published between 
2008 and 2016. Adjustment for age and sex was fol-
lowed by adjustment for multiple variables, including 
smoking, alcohol use, socioeconomic factors, and body 
mass index; adjustment for these multiple variables does 
not significantly affect results.

Running vs. Other Types of Physical Activity. The first 
results are drawn from results from the original group 
of more than 55,000 adults (most of whom were white, 
non-Hispanic) in the 2014 Lee et al study. To analyze 
specific health benefits from running compared to other 
forms of exercise, the data were re-analyzed and divided 
into four categories: inactive non-runners (reference 
group); active non-runners; solely runners inactive in 
other physical activities; and runners active in other 
physical activity. (See Table 2.) 

Data collected from more than 44,000 men in the Health 
Professionals Follow-up study were consistent with these 
results with only running, brisk walking, and tennis, 
revealing an inverse association with cardiovascular dis-
ease risk. A British study of more than 80,000 men and 
women reported a reduction of mortality and cardiovas-
cular disease only in association with swimming, racquet 
sports, and aerobics but not with running or cycling.

Proposed Mechanisms. Multiple studies have reported 
associations between robust exercise of any type and 
mitigation of chronic disease risk factors, such as  

hypertension, hypercholesterolemia, glucose regulation, 
and bone density. However, cardiorespiratory fitness 
(CRF) is emerging as the most strongly predictive factor 
associated with lowering of mortality. Lee et al noted that 
running enhanced CRF and found this association was 
key in understanding the health benefits of this exercise. 
A meta-analysis of 49 studies (all randomized, controlled 
trials) covering more than 2,000 adults found that after 
one year, runners showed improvements in CRF and lipid 
profile when matched with inactive peers. After adjust-
ing for CRF, the mortality benefits of running were not 
significant. One of the studies showed a significant as-
sociation between reduced adiposity and improved CRF 
in runners compared to energy expenditure equivalent to 
other forms of physical activity.

Life Expectancy of Runners. The authors of several large 
studies concluded that after adjusting for multiple factors, 
the life expectancy of runners is increased by an average 
of three years when compared with non-runners. This is 
similar to the mortality benefits found for persons engag-
ing in other forms of physical activity when meeting the 
minimum recommended threshold of 150 to 229 minutes 
per week of brisk walking.

Attenuation of Health Benefits. Excessive endurance ex-
ercise has been linked to potential adverse health events, 
such as increased inflammation and cardiac structural 
changes. Lee et al looked at three studies to compare 
results regarding “dosage” of running as well as address 
concerns of the potential adverse effect of running with 
increases in frequency and intensity.

In all three studies, longevity benefits of running were 
flattened at the highest levels of running. In two smaller 

Summary Points
• Runners have a 25-40% reduced risk of 

premature death (even after controlling for 
multiple variables) and significantly lower risks of 
cardiovascular disease and some cancers.

• On average, runners live three years longer 
than non-runners. 

• The effect of running on cardiorespiratory 
fitness may be key to understanding the health 
benefits of running.

• It remains unclear if there is a “running 
threshold” over which frequency adversely 
affects health, but the health benefits appear to 
flatten at over 4.5 hours or 30 miles weekly.

Table 1: Risk of All-cause Mortality in Runners 
vs. Non-runners (Five Pooled Studies)
Risk of all-cause mortality 25-40% reduction in runners 

compared with non-runners

Risk of cardiovascular-
related mortality

45-70% reduction in runners 
compared with non-runners

Risk of cancer-related 
mortality

30-50% reduction in runners 
compared with non-runners

Table 2: Running vs. Other Physical Activity 

Risk of all-cause mortality

Inactive non-runners Reference group

Active non-runners 12% lower risk

Solely runners (inactive in 
other physical activities)

30% lower risk

Active runners (participating 
in other physical activities)

43% lower risk
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studies, there did seem to be a higher risk of mortality 
associated with the highest level of running. However, in 
the largest study,4 no such association was found when 
comparing the highest frequency running group of > 4.5 
hours/week with the lowest of < 51 minutes/week. To 
calculate an upper limit of running beyond which there 
are no noticeable health benefits, Lee et al extracted data 
from at least three large studies from the United States 
and Britain. The suggested upper limit of running is up to 
4.5 hours or 30 miles weekly with at least one day off.

n COMMENTARY
Public interest in these results was widespread, with ar-
ticles appearing in GQ (“Science: Running Is Better Than 
Every Other Exercise”5) to Runner’s World (“Experts: 
Surprisingly Little Running Extends Lifespan”6) to The 
New York Times (“An Hour of Running May Add 7 
Hours To Your Life”7). Although these publications need 
headlines to attract attention, our job as physicians and 
clinicians requires a different slant — interpreting the re-
search in a clinically relevant, factual manner to educate 
patients and enable informed decision-making. 

What can we tell patients regarding this comprehensive 
review and meta-analysis? Clearly, evidence for a link 
between physical activity and health is compelling. When 
discussing running, in particular, it is important to note 
that most of the studies were observational and the 
quantity of running was based on self-reporting. Thus, 
associations may be drawn, but we are not yet able to 
prove causation. Future randomized trials with objective 
measurable interventions are necessary.

The association with CRF and longevity is interesting. 
Lee et al noted that CRF improvement may be the most 
important factor in the link between running and longev-
ity. If so, it would be useful to understand the extent to 
which other active pursuits increase CRF and if these are 
associated with a significant increase in longevity. Hope-
fully, future studies will delve into this relationship. 

Understanding the benefits of specific forms of physi-
cal activity on health parameters certainly will advance 
this field and allow firm recommendations for patients. 
With relatively low cost, easy accessibility, and signifi-
cant health benefits, running has the potential for clear 
public health effect. However, studies must be conducted 
under a variety of conditions and move from a relatively 
homogenous sample population to diverse gender, racial, 
socioeconomic, and ethnic groups. 

Lee et al mentioned that increases in frequency of run-
ning often were accompanied by injury, which limits 
further running, even temporarily. Also noted was that 
running activity decreased with age. Studies of other 
physical activities that carry health benefits equivalent to 
running could address both of these problems. 

Providers can tell patients that strong evidence exists 
linking physical activity to longevity, and, running in 
particular, to cardiovascular health and lower cancer 
mortality. These authors found a significant decrease in 
all-cause mortality risk for “active” runners who engaged 
in other physical activity in addition to running; this is 
clear evidence in support of active lifestyle for all ages. 
Equally important is the idea of balance and limits; even 
with exercise, more is not always better and may lead 
to diminishing or negative returns. The level of running 
associated with health benefits is unclear, but evidence 
suggests that even incremental changes in activity level 
may be significant — a welcome message to patients who 
find the prospect of running intimidating. In our role 
as healthcare providers, we are well situated to convey 
to patients the findings, nuances, subtleties, and limits 
to current research and assist with incorporating these 
results into personalized wellness plans.  n
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[These authors found a significant 

decrease in all-cause mortality risk  

for “active” runners who engaged in 

other physical activity in addition to 

running; this is clear evidence in support 

of an active lifestyle for all ages.]

https://www.olympic.org/ancient-olympic-games/the-sports-events
https://www.olympic.org/ancient-olympic-games/the-sports-events
https://scholarcommons.sc.edu/sph_physical_activity_public_health_facpub/119/
https://scholarcommons.sc.edu/sph_physical_activity_public_health_facpub/119/
https://scholarcommons.sc.edu/sph_physical_activity_public_health_facpub/119/
https://www.gq.com/story/running-is-good
https://www.gq.com/story/running-is-good
https://www.runnersworld.com/health/experts-surprisingly-little-running-extends-lifespan
https://www.runnersworld.com/health/experts-surprisingly-little-running-extends-lifespan
https://www.nytimes.com/2017/04/12/well/move/an-hour-of-running-may-add-seven-hours-to-your-life.html
https://www.nytimes.com/2017/04/12/well/move/an-hour-of-running-may-add-seven-hours-to-your-life.html
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ARTHRITIS

ABSTRACT & COMMENTARY

Fish Consumption and Disease Activity  
in Rheumatoid Arthritis
By Allison Becker, ND, LAc

Naturopathic Doctor, Acupuncturist in private practice, Evansville, WI

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

SYNOPSIS: A cross-sectional analysis using baseline data from participants in the Evaluation of Subclinical Cardiovascular Disease and 
Predictors of Events in Rheumatoid Arthritis (ESCAPE-RA) cohort study demonstrated biweekly consumption of fish significantly decreased 
pain and progression of RA sufferers. 

SOURCE: Tedeschi SK, Bathon JM, Giles JT, et al. Relationship between fish consumption and disease activity in rheumatoid arthritis. 
Arthritis Care Res (Hoboken) 2018;70:327-332.

Rheumatoid arthritis (RA) is a chronic autoimmune  
  disease characterized by synovial inflammation lead-

ing to pain, functional impairment, and joint erosions. 
Disease-modifying anti-rheumatic drugs (DMARDs) are 
the standard of care and significantly decrease inflamma-
tion, improve symptoms, and decrease erosions.  
Omega-3 fatty acids decrease pro-inflammatory cyto-
kines and have been studied in the form of orally dosed 
fish oil in several randomized, controlled studies.1,2 In 
double-blind, placebo-controlled studies, subjects ingest-
ing fish oil had reduced pain in joints and higher rates of 
remission on DMARD therapy.3,4 Since the benefits of 
eating fish had not been studied in relationship to reduc-
ing RA signs and symptoms, Tedeschi et al sought to 
investigate the benefits of eating fish for those with RA. 

A total of 176 participants in the Evaluation of Subclini-
cal Cardiovascular Disease and Predictors of Events in 
Rheumatoid Arthritis (ESCAPE-RA) study were included 
in this analysis. The majority were middle-aged, college-
educated, white females taking DMARDs for seroposi-
tive, long-standing RA. These participants were enrolled 
in the ESCAPE-RA study from October 2004 to May 
2006, were 45 to 84 years of age, and lived near Balti-
more. Subjects with a previous cardiovascular event or 
weighing > 300 pounds were excluded. 

In this study, baseline signs and symptoms were evaluated 
using the Disease Activity Score in 28 joints (DAS28) and 
C-reactive protein (CRP). The DAS28 includes examina-
tion of the joints for swelling and tenderness in 28 joints, 
global scores of pain and overall status, and question-
naires to assess function (HAQ). The median DAS28-
CRP score at baseline was 3.5 (interquartile range, 2.9-
4.3), reflecting moderate disease activity. A DAS28-CRP 
of > 5.1 implies active disease, < 3.2 low disease activity, 
and < 2.6 remission.

Dietary intake was measured using a baseline food 
frequency questionnaire assessing usual diet in the past 
year. Fish consumption was recorded in four categories: 
never to < 1 time/month, 1 time/month to < 1 time/week, 
1 time per week, and ≥ 2 times per week. Fish included 
in the study were tuna, salmon, sardines, and “other 
broiled, steamed, baked, or raw fish (trout, sole, halibut, 
poke, grouper, etc.).” These fish were selected because of 
higher omega-3 content. Excluded were fried fish, non-
fried shellfish, or fish mixed into dishes. The serving size 
was not recorded, as these data focused on frequency of 
consumption rather than quantity. Future studies could 
investigate serving size of fish and specific types of fish 
consumed and their individual effect on DAS-CRP.

Confounding variables in this study include age, gender, 
body mass index, depression, marital status, DMARD 
therapy, and fish oil use. A linear regression model ad-
justed to these variables was used to test the relationship 
between frequency of fish consumption and DAS-CRP. 

Summary Points
• Consuming more than two servings per week 

of fish has a greater benefit for rheumatoid 
arthritis than consuming low-dose or high-dose 
fish oil.

• The benefit of consuming fish was evident even 
in current smokers.

• The observed difference in DAS28-CRP in 
those who ate two servings of fish per week 
was approximately one-third the magnitude of 
DAS28-CRP in methotrexate users.
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After adjusting for these confounders, subjects consum-
ing fish more than two times per week had a significantly 
lower DAS28-CRP compared to subjects who ate fish 
never to less than one time per month (difference, -0.49; 
95% confidence interval [CI], -0.97 to -0.02). To test for 
trends across categories of fish consumption, the authors 
calculated the difference in DAS28-CRP associated with 
increasing fish consumption (an increase of one serving 
per week). For each additional serving of fish per week, 
DAS28-CRP was reduced significantly by 0.18 (95% CI, 
-0.35 to -0.004). (See Table 1.)

n COMMENTARY
Epidemiological data have shown the benefits of eating 
fish and decreased cardiovascular mortality, decreased 
rates of diabetes, lower rates of depression, and de-
creased risk of dementia.5-8 To date, much research has 
been conducted on the benefits of supplementing with 
omega-3 rich fish oil. A recent randomized, controlled 
trial of fish oil supplementation among patients with RA 
included those with disease duration of 12 months and 
taking triple DMARD therapy. Subjects were divided into 
two categories: treatment with high-dose fish oil (eicosa-
pentaenoic acid [EPA] + docosahexaenoic acid [DHA], 
5.5 g/day) and treatment with low-dose fish oil (EPA and 
DHA, 0.4 g/day). There was no significant difference 
between the groups in the DAS28-ESR over 12 months. 
However, at 12 months, both groups had significant 
decrease in DAS28-ESR. 

Now, with this current analysis, we can start to see a 
greater benefit with eating fish instead of simply supple-
menting with fish oil. Those in the highest fish consump-
tion group (more than twice per week) consumed  
< 5.5 g EPA + DHA per day. A 1 ounce serving of fatty 
fish provides 2 to 4 g of EPA and DHA.9 Whole fish 
provides a host of additional micronutrients and macro-
nutrients that may account for the additional beneficial 
effect. Oily fish are good sources of vitamin B12, vitamin 
D, vitamin A, selenium, zinc, iodine, iron, potassium, and 
calcium. Seeing the added value of fish compared to fish 
oil, future studies could explore the benefit of these other 
nutrients in RA. However, one drawback to eating fish is 

the increased intake of mercury and PCBs present in  
fish. Fish oil often is purified to remove such contami-
nants. These contaminants may interfere with the anti-
inflammatory effect of the omega-3s present in the fish. 
Future studies comparing therapeutic effectiveness of fish 
low in mercury and PCB contaminants with those that 
are higher also could yield useful information.

Ideally, clinicians want patients to adopt healthy, low-
inflammatory lifestyles. In patients who live a more 
inflammatory lifestyle (i.e., smoking), there still is a ben-
efit in eating oily fish regularly. Foods high in omega-3s 
have a direct anti-inflammatory effect and can offset the 
negative effects of a high inflammatory, standard Ameri-
can lifestyle. Interestingly, pack years were highest and 
depression scores were lowest among those who ate fish 
more than two times per week. It is impressive to note 
in smokers with a high inflammatory state that there is a 
significant benefit from eating fish. It also is important to 
note that consuming fish may have the additional benefi-
cial effect on mood. Healthier mood encourages greater 
motivation for self-care and healthier lifestyle choices. 

Encouraging consuming oily fish on a regular basis is 
wise clinical advice. The greatest anti-inflammatory 
benefit comes from eating oily fish at least twice per 
week. However, it is important to be especially careful 
with this recommendation for pregnant women and 
young children. In the most recent recommendation 
from the Environmental Protection Agency,10 pregnant 
women and women who intend to become pregnant 
should consume only lower-mercury containing fish and 
a maximum of three servings per week. It is also recom-
mended children eat fish once or twice per week, choos-
ing lower-mercury fish. These include shrimp, pollock, 
salmon, canned light tuna, tilapia, catfish, and cod. The 
omega-3s in fish are very important for the development 
of a healthy nervous system, but the mercury in some fish 
is neurotoxic. The seven types of fish with higher levels of 
mercury that should be avoided include tilefish from the 
Gulf of Mexico, shark, swordfish, orange roughy, bigeye 
tuna, marlin, and king mackerel. One should consider  
the environmental effect of more people eating fish on 

Table 1: Linear Regression Model Estimates of Difference in DAS28-CRP Compared to Eating Fish 
Never to < 1/Month

Model adjusted for

never to < 1 
time/month  
(n = 35)

1 time/month 
to < 1/week  
(n = 72)

1 time/week  
(n = 38)

> 2 times/
week (n = 31)

Difference in DAS28-
CRP/1 additional serving 
of fish per week

Age and sex 0 (ref ) -0.32  
(-0.73 to 0.10)

-0.32  
(-0.79 to 0.15)

-0.65  
(-1.15 to -0.15)

-0.22  
(-0.40 to -0.04)

Age, sex, body mass index, 
depression, married

0 (ref ) -0.23  
(-0.62 to 0.16)

-0.36  
(-0.81 to 0.08)

-0.49  
(-0.97 to -0.02)

-0.18  
(-0.35 to -0.004)

Age, sex, body mass index, 
depression, married, 
DMARD, fish oil

0 (ref ) -0.24  
(-0.64 to 0.15)

-0.39  
(-0.85 to 0.06)

-0.51  
(-0.99 to -0.02)

-0.18  
(-0.35 to -0.003)
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a regular basis. Some fish are severely over harvested 
and are at risk of becoming endangered. Seafood Watch 
(http://www.seafoodwatch.org) is a good resource for pa-
tients to learn which fish are safe to consume and which 
fish are sustainably harvested.  n
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CARDIOVASCULAR DISEASE

ABSTRACT & COMMENTARY

Meditation for Reducing CVD Risk 
By Jeffrey H. Baker, MD, FAAFP, DABMA, DABIHM 

Assistant Professor, Department of Family and Community Medicine, Penn State College of Medicine, State College

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

SYNOPSIS: A recent American Heart Association topical scientific statement found meditation to be an accessible and inexpensive 
intervention that may be useful adjunctively for reducing the risk of cardiovascular disease. 

SOURCE: Levine G, Lange R, Bairey-Merz C, et al. Meditation and cardiovascular risk reduction, a statement from the American Heart 
Association. J Am Heart Assoc 2017; 6:e002218. doi: 10.1161/JAHA.117.002218. [Epub ahead of print].

Despite the numerous advances made during the 
past decades, heart disease remains the number one 

cause of death in the United States, and the number of 
deaths has stabilized only recently in the years 2011-2015 
(23.4% of deaths in 2015).1,2 Heart disease statistics 
include the diagnoses of coronary heart disease, hyperten-
sion, and stroke.2 With a life expectancy in the United 
States of 78.8 years,1 continuing to look for means to 
reduce risk or ameliorate risk factors for cardiac diseases 
remains a high priority for the medical community.

The American Heart Association (AHA) publishes scien-
tific statements on various topics related to heart disease 
and stroke, using a rigorous review process of scientific 
studies from recognized journals. In September 2017, it 
released a statement suggesting that meditation practice 
has the potential to be a cost-effective adjunctive strategy 
to aid in reducing cardiovascular disease (CVD) risk. The 
authors stated that current research data are modest in 

quantity and quality and that further research, powered 
adequately with reduced bias in outcome and for longer 
term than is what is currently available, is warranted. The 

Summary Points
• Meditation is an inexpensive and accessible 

practice that has been studied for long-term 
health benefits for cardiovascular risk factors.

• For patients interested in a lifestyle change 
approach to cardiovascular disease risk 
reduction, meditation may be considered as an 
adjunctive therapy to standard strategies, with 
the understanding that the overall quality and 
quantity of data need to be better established.

http://www.seafoodwatch.org
http://www.health.gov/dietaryguidelines/dga2005/report/HTML/table_g2_adda2.htm
http://www.health.gov/dietaryguidelines/dga2005/report/HTML/table_g2_adda2.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm537362.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm537362.htm
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AHA commissioned this study, recognizing that previous 
studies and surveys revealed that a significant number of 
patients with CVD already participated in mind-body 
therapies or meditation or were interested in trials using 
alternative therapies.4-7

The authors used search terms covering topics associ-
ated with CVD risk reduction to search PubMed for 
studies on meditation and CVD risk reduction. These 
topics became the subsets of their study of mediation 
effects. They limited their research studies to sitting 
mental practices (meditation) alone to reduce the con-
founding influence of studying the combined effects of 
medical and physical therapies, as regular physical activ-
ity already is associated with cardiovascular risk reduc-
tion. Thus, mind-body practices such as yoga, Qigong, 
and tai chi were excluded from this study. The authors 
provided a table describing the common forms of siting 
meditation, adapted from Rakel’s Integrative Medicine,8 
to illustrate the various meditative practices assessed in 
the study.

A primary author with no ties to industry and a sec-
ondary author drafted the text and conclusions for the 
individual CVD topics reviewed. The group members 
reviewed and revised the combined sections, tables, and 
conclusions; then these were reviewed by four external 
reviewers prior to the final revision of the statement.
The authors did not assess the studies using a standard 
methodology. They provided a table that summarized 
their primary findings on the individual studies included 
in the review and provided additional comments regard-
ing the sample size, biases found, and control groups 
used. (See Table 1.)

The reviewers noted that there are long-term effects of 
meditative practice on the brain that affect the anatomi-
cal structure of the brain. The areas affected through the 
process of neuroplasticity include the prefrontal cortex 
(personality and behavioral cognition), anterior cingu-
late cortex (decision-making and emotional regulation), 
ventral striatum, and amygdala (emotional processing). 
There may be long-standing beneficial effects on CVD 

Table 1: Cardiovascular Disease Risk Factor Topics Reviewed by AHA

Meditation Study Number of Studies Findings Significant Benefit?

Primary prevention of 
cardiovascular disease

3 No conclusions can be drawn because of small study 
groups and limited follow up time. Larger studies, 
with multicenter trials are needed.

NC

Secondary prevention 
of cardiovascular 
disease

11 Data suggest benefit, but small study groups and 
limited follow-up time makes analysis difficult.

Y?

Inducible myocardial 
ischemia

3 Studies >15 years since published and were limited in 
group size. Data suggest benefit; there are no recent 
studies using advanced imaging techniques.

Y?

Subclinical 
atherosclerosis

5 Studies with mixed study variables approach; parsing 
out meditation benefit is difficult. Small study sizes.

NC

Endothelial function 3 No change in brachial reactivity noted and no 
conclusions can be drawn about endothelial function.

N

Insulin resistance/
metabolic syndrome

6 Studies with limited group size, short duration. NC

Neurophysiology and 
neuroanatomy

30 Meditation has long-term effects on brain anatomy 
and physiology, but different forms of meditation 
have differing anatomic and physiologic effects.  
Findings from one form of meditation cannot be 
generalized to others.

Y

Psychological, 
psychosocial, and 
physiologic response 
to stress

37 Meditation benefits psychological and psychosocial 
indices in many studies. Study limitations were small 
sample sizes and lack of randomization.

Y

Blood pressure 11 Blood pressure changes, study sizes, methods of 
blood pressure determination, and group makeup 
vary widely, making conclusions difficult.

Y?

Smoking/tobacco use 8 Meditation instruction improved smoking cessation 
rates in randomized studies. Limited by small study 
sizes.

Y

Key to significance:  Y – yes, Y? – benefit suggested, NC – no conclusions drawn, N – no.
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risk through changes in the basal state of the brain and 
its physiological responses, but the research is limited 
by non-randomized studies of only modest numbers of 
participants, who often were experienced meditators.

Studies of meditation and the response to stress have 
shown an overall positive response. However, few stud-
ies have focused on patients with CVD and inferences 
were drawn to reach this conclusion, using those studies 
available across the general population and studies that 
included laboratory findings. Those findings revealed that 
markers of increased stress (salivary cortisol and amylase, 
telomere activity, and pro-inflammatory cytokines) were 
altered by the practice of meditation. Likewise, research 
of the effects of meditation on smokers has shown that 
there is an overall improvement in smoking cessation 
compared to controls, although the studies are limited by 
small study group size.

Unfortunately, the assessment of studies in which medita-
tion was used for primary CVD prevention revealed that 
the studies were short-term, included small study groups 
that were not randomized or well-controlled, and were 
carried out mostly on healthy individuals. Some studies 
had hopeful and suggestive findings of decreased cardio-
vascular death, but ultimately, no conclusions could be 
drawn by the review group. 

Assessing secondary CVD prevention was muddied by 
the great variability of study sample size, multifactorial 
interventions, and study quality. Overall, the effect on 
secondary prevention of CVD was characterized as sug-
gestive, but not establishing benefit.

A previous 2013 AHA scientific statement concluded 
that transcendental meditation had a modest effect on 
reducing blood pressure, but also noted that studies of 
other meditative practices were lacking, making comment 
about them difficult.9 The studies of meditation relating 
to hypertension control varied widely in study size and 
term length, with few high-quality published random-
ized studies. Conclusions were difficult to make because 
of this variability. Some studies revealed modest benefits, 
but others revealed no change in blood pressure. 

Studies assessing the effect of meditation on inducible 
myocardial ischemia are older; the newer, more sophisti-
cated techniques of assessing and quantifying myocardial 
ischemia are lacking. However, two small studies from 
the 1980s and 1990s showed that meditation and a com-
bined stress management program including meditation 
would delay ST-segment depression significantly, while 
increasing maximal work and exercise duration. More 
research is needed to substantiate these older findings.

No conclusions were drawn by the assessment of  
meditation effects on CVD risk factors of subclinical 

atherosclerosis or insulin resistance/metabolic syndrome. 
Studies were assessed as small and short-term in dura-
tion and contained mixed study variables, making con-
clusion too hard to draw out. There was no benefit seen 
in the studies of endothelial functioning.

n COMMENTARY
In explaining its statement, the AHA group acknowl-
edged the difficulties of the current state of meditation 
research. The lack of randomized, controlled trials with 
large study groups, well-designed methodology, and 
incomplete follow-up made conclusions difficult. The 
authors noted that many of these studies may have an 
unintended bias, since many investigators likely believed 
in the benefits of the activities studied and many studies 
were performed by the same groups of researchers, mak-
ing verification of findings difficult. 

There is no mention as to the safety or side effects noted 
throughout this review. As the breadth of practices and 
wide range of therapists who offer these services exists, 
risk is hard to assess and further research will need to be 
undertaken.

The availability of training for meditation and the incor-
poration of a mind-body practice into a healthy lifestyle 
is gaining popularity in the United States. Costs of 
meditation training are nominal and training is accessible 
for many. Meditation is used to promote stress reduction, 
awareness, mindfulness, and relaxation, while settling the 
mind in the moment. 

As a mind-body practice, meditation can be practiced 
in many ways, but all forms are rooted in silence and 
stillness of compassionate and nonjudgmental awareness 
of the present moment. Although historically associated 
with Eastern philosophies and religion, references to 
meditative practices can be found in other major reli-
gions, such as Islam, Judaism, and Christianity, and it has 
become increasingly secular, with successful outcomes 
using mindfulness-based stress reduction.10

As medical providers, we are faced daily with caring for 
individuals with multiple system dysfunction, financial 
and social stress, and burnout from an increasingly fran-
tic cultural lifestyle. Meditation offers the opportunity 
for alterations in brain anatomy and physiology while 
eliciting physical ease and relaxation as well as emotional 
balance and stability. One learns to be present with 
emotions, but not to apply judgment to those emotions. 
A meditative practice can form the basis from which 
to meet the daily challenges of our lives, and thereby 
help release the personal judgmental constraints of fear, 
anxiety, isolation, depression, and helplessness that can 
lead to further dysfunction of the emotional and physical 
body. In doing so, meditation has the potential to reduce 
the risk of damage and dysfunction to the cardiovascular 
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[IN FUTURE  
ISSUES] 

Saffron as Adjunctive 
Therapy for Opioid 
Withdrawal

Acupuncture  
and Urinary  
Incontinence

Low-fat Dairy and  
Parkinson’s Disease Risk

Mindfulness-based  
Intervention and Anxiety

CME QUESTIONS
1. Which statement regarding osteopathic 

manipulative treatment (OMT) is false? 
a. OMT may be considered as part of an 
evidence-based, first-line treatment plan for 
chronic low back pain and low back pain related 
to pregnancy.
b. OMT has been shown to cause more 
harm than good when applied to hospitalized 
patients recovering from surgery or treated for 
pneumonia. 
c. OMT comprises many distinct treatment 
modalities that have developed since osteopathic 
medicine’s inception more than 100 years ago. 
d. Despite lack of definitive evidence supporting 
its efficacy, OMT may be recommended to 
patients suffering from chronic migraine or 
tension headaches.  

2. Which of the following statements is most true 
regarding running and longevity research?
a. The research is clear that running leads 
to specific health benefits, longer life spans 
(approximately three years longer), and 
improved cardiovascular health. 
b. The research reveals an association between 
running, cardiovascular health, and longevity; 
future prospective studies with multiethnic, 
multigender, and diverse socioeconomic subjects 
are needed before attributing causation.

c. The research is inconclusive regarding running 
and health benefits; most likely the studies 
showing an association between running and 
longevity reflect the benefits of physical activity 
in general.
d. The few studies that exist are poor quality, 
making any conclusions regarding running and 
health benefits premature.

3. Which of the following statements in true about 
fish consumption and rheumatoid arthritis (RA)?
a. Subjects with RA had an equal reduction in 
symptoms and signs of RA with supplemental 
fish oil when compared to eating whole fish.
b. Subjects with RA had no change in DAS28 
C-reactive protein when eating whole fish.
c. Subjects with RA who ate oily fish twice per 
week saw a significant reduction in joint pain, 
joint swelling, and C-reactive protein. 
d. Smokers with RA did not see any 
improvement in DAS28 C-reactive protein from 
consuming whole fish.

4. Current research supports that meditation has a 
beneficial effect on which of the following? 
a. Reducing overall blood pressure
b. Smoking cessation rates
c. Secondary cardiovascular disease risk
d. Insulin resistance

system. In acknowledgement of this potential, 
this statement noted that the most benefit seen 
in meditative research involves neuroanatomi-
cal changes and improvement in biomarkers 
of stress. There is more work to be done in 
assessing the benefits of CVD risk and the po-
tential of side effects, but it seems to be an easy 
prescription to discuss and write for ourselves 
and our patients, considering the availability 
and low cost of training.  n
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