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ABSTRACT & COMMENTARY

Gingko biloba and Cognitive Function  
After Acute Ischemic Stroke
By Jessica Orner, MD 

Family Medicine Physician, Special Interest: Integrative Medicine, LGHP Family Medicine Quentin, Lebanon, PA 

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

SYNOPSIS: Supplementation with Ginkgo biloba extract may improve cognitive functioning after an acute ischemic stroke. 

SOURCE: Li S, Zhang X, Fang Q, et al. Ginkgo biloba extract improved cognitive and neurological functions of acute ischaemic stroke:  
A randomised controlled trial. Stroke Vasc Neurol 2017;2:189-197.

Each year, more than 795,000 people in the United 
States have a stroke.1 A cerebrovascular accident 
(CVA) doubles the risk of dementia, with studies 

showing that approximately 30% of stroke survivors 
develop dementia.2 Given this prevalence and the down-
stream burden to families, there is increasing research on 
treatment options and prevention for cognitive decline 
after a CVA. 

Ginkgo biloba is a tree native to China whose leaf 
traditionally has been used to treat memory and cogni-
tive conditions. The Gingko biloba extract (EGb761), 
is reported to scavenge free radicals and protect against 

insecticide brain injury in rodent models.3 It also is 
reported to increase cerebral blood flow by suppress-
ing angiotensin-converting enzyme activity.4 Given this 
information, Li et al evaluated the potential use of G. 
biloba extract (GBE) in ischemic stroke treatment and 
its effect on cognitive decline.

These researchers conducted a multicenter, prospective, 
randomized, open-label, controlled clinical trial  
in China comparing 450 mg of GBE with 100 mg 
aspirin to an aspirin-only control group.5 The primary 
endpoint was the decline in the Montreal Cognitive 
Assessment (MoCA) score at six months. The MoCA 
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is a screening tool for cognitive impairment 
that tests orientation and attention, memory, 
language, visuospatial skills, executive func-
tion, verbal fluency, and abstract thought.6 
The maximum MoCA score is 30 and a 
score < 26 indicates cognitive impairment. 
A low score indicates more serious cognitive 
impairment. Li et al reported outcomes as 
a decline in MoCA scores (deMoCA). The 
deMoCA was negative, as enrollees’ MoCA 
scores improved after the initial assessment. 
The MoCA test was performed at admission 
and at 12, 30, 90, and 180 days.

Study participants were enrolled from 
August 2012 to June 2014 from tertiary 
hospitals in the Jiangsu Stroke Research 
Collaborative Group in China. There were 
348 patients enrolled: 179 in the GBE group 
and 169 in the control group. The dropout 
rate was 5.17%, and 18 patients were lost to 
follow-up. 

Inclusion criteria were age 18 to 80 years; 
acute ischemic stroke onset within seven 
days, confirmed by computed tomography 
scan or magnetic resonance imaging; admis-
sion National Institutes of Health Stroke 
Scale (NIHSS) score of 4 to 20; first onset 
stroke or patients with reemergence of previ-
ous stroke-related deficits with a previous 
modified Rankin Scale score of ≤ 1; and 
willingness to participate in the follow-up 
examinations.5

Exclusion criteria were history of intracra-
nial hemorrhage or subarachnoid hemor-
rhage; cardiogenic cerebral embolism; low 
platelet count, antiplatelet contraindication, 
or receiving other antiplatelet drugs during 
the study; severe cardiac, hepatic, or renal 
insufficiency, pulmonary infection, terminal 
stage of disease or physical disability; severe 
mental or cognitive disorder and inability 

to cooperate with the study; allergy to G. 
biloba; participation in another trial within 
three months; and other conditions not ap-
propriate for this study.5 However, the latter 
criterion was not defined further. 

The modified Rankin Scale measures the de-
gree of disability after a stoke; a higher score 
means a greater degree of disability. The  
NIHSS quantifies stroke severity. Patients 
with a score < 5 are likely to have a good 
clinical outcome and can be discharged 
home.7 The mean NIHSS score at enrollment 
was 5.

The ginkgo ketone ester tablets procured 
for the study were dispersible tablets, which 
disintegrate into water or other liquids. The 
extract included 44% flavone glycosides, 
10% terpene lactones, 2.5% ginkgolide B, 
and < 2 ppm harmful ginkgolic acid. These 
compounds are thought to be some of the 
active constituents of ginkgo, and are com-
monly the phytochemicals to which extracts 
are standardized. 

Both the GBE and control groups noted an 
improvement in MoCA scores between day 
0 and day 180. However, the group taking 
G. biloba with aspirin had higher MoCA 
scores after 12, 30, 90, and 180 days, with 
a statistical difference in the change of the 
MoCA score at days 30, 90, and 180. The 
deMoCA scores are shown in Table 1. A 
negative deMoCA indicates an improvement 
in the MoCA score. The GBE group had a 
greater improvement in MoCA scores at 30, 
90, and 180 days. 

Over the six-month study period, 10 adverse 
events were reported. Only one, vomiting, 
was considered possibly related to the treat-
ment group. Other adverse events included 
recurrent stroke, pneumonia, myocardial 

Summary Points
• Patients taking Gingko biloba extract with aspirin had a greater statistically significant 

improvement in their Montreal Cognitive Assessment scores up to 180 days after 
an ischemic stroke than those on aspirin alone.  

• The G. biloba extract used was a dose of 150 mg three times a day and contained 
44% flavone glycosides, 10% terpene lactones, 2.5% ginkgolide B, and < 2 ppm 
harmful ginkgolic acid.

• The only adverse event possibly thought to be related to the treatment group was 
vomiting. 
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infarction, nephritis, sinus syndrome, and respiratory 
failure. Episodes of recurrent stroke and pneumonia were 
considered possibly not related to the study. The oth-
ers were considered definitely not related to the study. 
Professional neurological investigators monitored for and 
reported serious adverse events, but the authors did not 
discuss how adverse events were determined to be related 
to the study. There was no statistically significant differ-
ence in vascular events during the two-year follow-up.  

n COMMENTARY
There are some methodological concerns that compro-
mise the validity and applicability of the results. For 
example, demographically, effects in a Chinese popula-
tion may not be generalizable to a multiethnic population 
such as that in the United States. Also, it may be difficult 
to obtain a product with a similar formulation to the one 
used in the study. A commonly available and researched 
product (EGb761) has a different phytochemical profile 
(i.e., 24% flavone glycosides and 6% terpenes), so it may 
not have the same physiological effect. Furthermore, this 
was an open-label, unblinded, non-placebo-controlled 
study, and, as such, it is fraught with potential confound-
ing variables and other methodological flaws. Such stud-
ies need to be corroborated with a prospective, random-
ized, controlled trial to determine the efficacy and safety 
of G. biloba more definitively in this population. 

More data are needed before providers should consider 
changing their post-stroke clinical practice. One aspect of 
the clinical use of G. biloba is related to potential effects 
on bleeding risk. Interestingly, in this study people with 
low platelets or taking antiplatelet drugs were excluded, 
compromising commentary on this topic: Caution is 
advised until research specifically explores this further.  n
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ABSTRACT & COMMENTARY 

Acupuncture for Aromatase Inhibitor-
associated Pain in Breast Cancer Patients
By Traci Pantuso, ND, MS

Adjunct Faculty, Research Investigator, Bastyr University, Seattle

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

SYNOPSIS: The authors of this randomized, controlled trial found that six weeks of acupuncture significantly reduced aromatase inhibitor-
related joint pain in early stage breast cancer.

SOURCE: Hershman DL, Unger JM, Greenlee H, et al. Effect of acupuncture vs sham acupuncture or waitlist control on joint pain related 
to aromatase inhibitors among women with early-stage breast cancer. A randomized clinical trial. JAMA 2018;320:167-176.

Table 1: Decline in Montreal Cognitive  
Assessment Scores

Ginkgo biloba 
extract Control P value

30 days -2.77 ± 0.21 -1.99 ± 0.23 0.0116

90 days -3.34 ± 0.24 -2.48 ± 0.26 0.0165

180 days -4.00 ± 0.26 -2.71 ± 0.26 0.0004

Editor's Note: Dr. Orner mentions some of the posi-
tives (intriguing, statistically significant results) and 
negatives (methodological flaws) of the article about 
G. biloba after ischemic stroke. With respect to a 
mechanism of action, G. biloba may have antiplate-
let effects, although interactions with warfarin also 
are mentioned in the medical literature, implying 
effects on the coagulation cascade. Either way, her 
caution to factor in bleeding risk is an important 
part of clinical decision-making related to G. biloba.
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Aromatase inhibitors (AI) are the standard treatment  
 for hormone-sensitive breast cancers in postmeno-

pausal women. AI therapy is an oral, self-administered 
daily therapy that is taken for five to 10 years.1 Patients 
who discontinue AI therapy have an increased risk  
of recurrence and mortality from breast cancer.1 AI- 
associated arthralgia occurs in 50% of women and  
is one of the main reasons for nonadherence and  
discontinuation of AI therapy.1 Previous studies investi-
gating the efficacy of acupuncture treatment for reducing 
AI-associated joint pain have been difficult to evaluate 
because of small sample sizes and ineffective blinding. 
Hershman et al designed this study to further clarify 
whether the use of acupuncture demonstrated efficacy 
in treating musculoskeletal joint pain associated with AI 
therapy in early-stage breast cancer patients. 

Participants were eligible to participate if they were 
women diagnosed with either primary invasive estro-
gen or progesterone receptor-positive carcinoma, were 
postmenopausal, or were premenopausal with use of a 
gonadotropin-releasing hormone agonist. The partici-
pants had to be taking a third-generation AI for more 
than 30 days with plans to continue for at least one 
additional year and have recovered from surgery and/or 
chemotherapy treatments. This study was conducted at 
11 academic and community sites from March 2012 to 
February 2017. The participants also needed to score 0 
to 1 on the Zubrod performance status scale (on a scale 
of 0 to 5). The Zubrod performance score measures 
the ability to perform activities of daily living in cancer 
patients. A score of 0 represents active and unrestricted 
activities, while increasing scores reflect decreased ability 
to perform activities of daily living. Eligible participants 
in this study had to score of 3 or higher on the Brief Pain 
Inventory Short Form (BPI-SF), which was associated 
with AI therapy. Exclusion criteria included diagnosis of 
severe bleeding disorder or latex allergy, previous acu-
puncture for joint symptoms, opioids, analgesics, topical 
analgesics, oral corticosteroids, and intramuscular or 
intra-articular steroids. Individuals were excluded if they 
had undergone joint pain treatment with any other medi-
cal or alternative or physical therapy within 28 days of 
registration. Any subjects with bone fractures or surgeries 
of affected hands, knees, or both within six months of 
study registration also were excluded. 

A total of 226 patients were enrolled and randomly as-
signed in a 2:1:1 ratio to the true acupuncture (n = 110), 
sham acupuncture (n = 59), or waitlist control (n = 57). 
Baseline participant characteristics were well matched, 
and the median AI time of use was 1.1 years. The true 
acupuncture and sham acupuncture groups had 12 visits 
that were 30-45 minutes in duration, twice per week, 
over six weeks followed by one visit per week for another 
six weeks. The true acupuncture group received acu-
puncture in accordance with a joint-specific protocol that 

was developed by a consensus of acupuncture experts 
and was tailored to as many as three of the patients’ 
most painful joints. Needles were re-stimulated manually 
one time during each session. Sham acupuncture visits 
involved use of a shallow needle insertion with short 
needles at non-acupuncture points. The waitlist group re-
ceived no intervention for 24 weeks after randomization. 
All patients received 10 vouchers for true acupuncture 
visits at 24 weeks to be used before the 52-week visit. 
Twenty-one patients were not evaluated because they 
either had not filled out a baseline BPI or did not com-
plete the six-week BPI measurement. There were reported 
protocol deviations that occurred in the study, with one 
patient in the sham group receiving true acupuncture for 
two visits and two patients in each of the true acupunc-
ture and sham groups who did not receive treatment. The 
study participants denied undergoing any acupuncture 
treatments outside of the study. 

The primary endpoint for this study was the Brief Pain 
Inventory-Worst Pain (BPI-WP) score at six weeks. A re-
duction of two points was considered clinically meaning-
ful between the sham and true acupuncture groups and 
was not achieved. (See Table 1.) A significant improve-
ment in worst pain was found at six weeks between the 
true acupuncture vs. sham acupuncture group and true 
acupuncture vs. waitlist groups. (See Tables 2 and 3.) The 
adjusted mean BPI-WP scores were 0.59 points lower 
(95% confidence interval [CI], 0.34-1.14; P = 0.04) in 
the true acupuncture group compared to the sham group 
through 24 weeks. This trend also was found between 
the true acupuncture group and the waitlist group, with 
the true acupuncture group scoring 1.23 points lower 
(95% CI, 0.66-1.80; P < 0.001).

Secondary endpoints that were measured and evaluated 
by several different instruments including the BPI, the 
Western Ontario and McMaster Universities Osteoar-
thritis (WOMAC) of the knees or hips, the Modified 
Score for the Assessment and Quantification of Chronic 
Rheumatoid Affections of the Hands (M-SACRAH), the 

Summary Points
• After six weeks of treatment with acupuncture, 

postmenopausal women with early-stage breast 
cancer demonstrated decreased aromatase 
inhibitor-associated joint pain.

• Women who received additional acupuncture 
treatments once weekly after the six-week 
intervention maintained pain improvements at 
12 weeks.

• Acupuncture is well-tolerated, with bruising the 
most common adverse event.
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Functional Assessment of Cancer Therapy Endocrine 
Symptoms (FACT-ES), and the PROMIS Pain Impact 
Short Form (PROMIS PI-SF). All secondary measure-
ments were recorded at six, 12, 24, and 52 weeks. 
The BPI measures of average pain, pain severity, and 
worst stiffness at six weeks were statistically significant 
between the true acupuncture and sham and waitlist 
groups. (See Table 4.) However, patients in the true  
acupuncture group had significantly improved pain inter-
ference compared to the sham acupuncture but not the 
waitlist group. (See Table 4.) At 12 weeks, compared to 
the sham group, the true acupuncture group had statisti-
cally significant improvements in average pain (0.79; 
95% CI, 0.16-1.42; P = 0.02). This also was found be-
tween the true acupuncture and waitlist (1.38; 95% CI, 
0.76-2.00; P = 0.003) groups. No significant difference 
was found between groups in measures of worst pain, 
pain interference, pain severity, or worst difference. At 
12 weeks, the true acupuncture group had a significantly 
improved pain average on all BPI measures compared to 
the waitlist group (P ≤ 0.003).

At 12 weeks, the true acupuncture group had improved 
symptoms on the WOMAC and PROMIS-SF measures 
compared to the sham group. Between the true acupunc-
ture group and the waitlist group, the true acupuncture 
group had improved symptoms on the M-SACRAH, 
WOMAC, FACT-ES, and PROMIS-SF measures at 12 
weeks. 

The authors also found that patients in the true acupunc-
ture group were more likely to believe they were receiving 
true acupuncture than those patients in the sham acu-
puncture group (68% vs. 36%; P < 0.001). 

Bruising was the most common adverse event reported 
and was more common in the true acupuncture group. 
There was one episode of presyncope in the true acu-
puncture group and one episode in sham group. No 
grade 3 or higher adverse events were reported. 

n COMMENTARY
AI-associated arthralgia is a major side effect, leading to 
non-adherence to AI medication, which subsequently 

increases the risk of mortality. Other research has shown 
that 159 minutes of exercise per week with both aerobic 
(119 minutes) and strength training has demonstrated 
benefit in reducing AI-associated arthralgia at 12 months 
in a study of 121 postmenopausal, estrogen receptor-
positive breast cancer survivors taking AIs.2 The Hersh-
man et al study investigating the effects of acupuncture 
on reducing AI-associated arthralgia adds to the evidence 
of previous, although methodologically variable, studies 
demonstrating benefit.3,4

Table 2: Adjusted 6-week Mean BPI-WP Scores

Groups Mean Fitted 
Difference (95% CI) P value

True Acupuncture vs. 
Sham acupuncture 0.92 (0.20 to 1.65) 0.01

True Acupuncture vs. 
Waitlist 0.96 (0.24 to 1.67) 0.01

Table 1: Baseline vs. Primary Endpoint BPI-WP 
Scores

Group

Baseline 
Mean 
(range)

6 Weeks 
Mean 
(range)

12 Weeks 
Mean 
(range)

True 
Acupuncture

6.84  
(6.55-7.13)

4.79  
(4.36-5.22)

4.53  
(4.05-5.01)

Sham 
Acupuncture

6.55  
(6.14-6.98)

5.48  
(4.78-6.18)

5.04  
(4.33-5.74)

Waitlist 6.48  
(6.07-6.89)

5.49  
(4.81-6.17)

6.29  
(5.73-6.86)

Table 3: Adjusted 12-week Mean BPI-WP 
Scores

Groups Mean Fitted 
Difference (95% CI) P value

True Acupuncture vs. 
Sham acupuncture 0.73 (-0.07 to 1.53) 0.08

True Acupuncture vs. 
Waitlist 1.95 (1.19 to 2.70) < 0.001

Table 4: Secondary Outcomes – BPI at 6 Weeks

Mean Fitted 
Difference (95% CI) P value

Average Pain

True Acupuncture vs.  
Sham Acupuncture 0.60 (0.03 to 1.17) 0.04

True Acupuncture  
vs.  Waitlist 0.71 (0.15 to 1.28) 0.01

Pain Interference

True Acupuncture vs.  
Sham Acupuncture 0.73 (0.11 to 1.35) 0.02

True Acupuncture  
vs.  Waitlist 0.63 (-0.03 to 1.29) 0.06

Pain Severity

True Acupuncture vs.  
Sham Acupuncture 0.56 (0.00 to 1.11) 0.05

True Acupuncture  
vs.  Waitlist 0.71 (0.15 to 1.28) 0.01

Worst Stiffness

True Acupuncture vs.  
Sham Acupuncture 1.00 (0.19 to 1.81) 0.02

True Acupuncture  
vs.  Waitlist 1.09 (0.26 to 1.92) 0.01
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The study had several strengths, including the fact that 
it was randomized, multicenter, and controlled for both 
sham and waitlist arms. Also, there were more partici-
pants enrolled in this study compared to previous stud-
ies.The addition of the waitlist control group controlled 
for the sham acupuncture effect that has been seen in 
previous studies. In previous studies evaluating the 
effectiveness of acupuncture, the study design used the 
sham acupuncture group as the control group, and sham 
acupuncture has been found to have an effect. Because 
sham acupuncture has demonstrated an effect, including 
a waitlist group is important for assessing the effective-
ness of the true acupuncture group. The authors also 
published a separate trial protocol prior to this study 
that defined which acupuncture points were used. 

Limitations included a lack of consensus on the best mea-
surement for AI-induced arthralgias. Although the BPI-SF 
was used in previous studies, it may not be the best mea-
surement device. The BPI-WP was used as the primary 
outcome because it previously has been demonstrated 
that a reduction of two points on the BPI-WP is clinically 
meaningful. The authors also mentioned that there was 
a lack of blinding in the waitlist control group as well as 
issues with masking the sham acupuncture group. An-
other factor that was not discussed in this study was the 
amount of exercise that the participants were performing 
on a regular basis.

The authors also reported that the outcomes of this study 
were similar to previous investigations of pain control 
interventions, with a between-group difference of 0.92 
points for true and sham acupuncture groups and 0.96 
points for true acupuncture vs. waitlist control. AI- 
associated arthralgia is a common side effect and the ben-
efit of AI therapy decreases with non-adherence. Patients 

experiencing AI-associated arthralgia should be coun-
seled to exercise at least 150 minutes per week, and the 
addition of acupuncture may provide further benefit.2 As 
seen in this study and in previous studies, patients noticed 
an improvement in AI-associated symptoms at six weeks 
after two acupuncture visits per week.3 In a previous 
study conducted by Mao et al, early-stage breast cancer 
patients experiencing fatigue and psychological distress 
on AI therapy who were treated by electroacupuncture 
had significant improvements in fatigue and psychologi-
cal distress in a 12-week trial.4

BOTTOM LINE
Recommending acupuncture to reduce arthralgia associ-
ated with AI use in early-stage breast cancer patients, in 
addition to 150 minutes of weekly exercise, is clinically 
sound, with some possible, although small, benefits, and 
minimal adverse effects. The most successful protocol 
supported by the literature is 12 acupuncture treatments 
within six weeks. Since techniques vary among acupunc-
turists, referring patients to an acupuncturist willing to 
use the acupuncture treatment in the study protocol may 
demonstrate the most benefit.  n
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ABSTRACT & COMMENTARY

Does Outdoor Play ‘Keep the Doctor Away?’
By Ellen Feldman, MD

Altru Health System, Grand Forks, ND 

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

SYNOPSIS: A survey of more than 29,000 Canadian youth 11 to 15 years of age revealed a correlation between physical activity and 
lower rates of psychosomatic complaints in girls, and a correlation between valuing connection to nature and lower rates of psychosomatic 
symptoms in boys and girls.

SOURCE: Piccininni C, Michaelson V, Janssen I, Pickett W. Outdoor play and nature connectedness as potential correlates of internalized 
mental health symptoms among Canadian adolescents. Prev Med 2018;112:168-175. 

“It’s been proven by quite a few studies that plants are good for our psychological development. If you green an area, the 
rate of crime goes down. Torture victims begin to recover when they spend time outside in a garden with flowers. So we 

need them, in some deep psychological sense, which I don’t suppose anybody really understands yet.” Jane Goodall, 2013
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Jane Goodall’s words from 2013 ring true today — our 
understanding of the healing power of the outdoors 

remains incomplete.1 However, the medical field is begin-
ning to recognize that a “breath of fresh air” may have 
healing or preventive powers. Studies examining the 
relationship between open space and health are becom-
ing more numerous, but thus far have shown only  
weak evidence for health benefits. These studies pre-
dominately were conducted among adults, mostly were 
observational, and were burdened with confounding 
variables.2

Noting both the weaknesses of previous studies and the 
opportunity to analyze data from a large-scale popula-
tion study of youth, Piccininni et al designed a study to 
investigate if outdoor play and a perception of a strong 
connection to nature relate to the prevalence of psy-
chosomatic symptoms in young teens. They attempted 
to control for historic confounders, including sex, age, 
socioeconomic status, and geographical location. All data 
were obtained from the 2013/2014 Health Behavior in 
School-Aged Children (HBSC) survey, which is conduct-
ed every four years in Canada; the 29,784 responses are 
weighted to represent public school children between 11 
and 15 years of age.3

Piccininni et al selected the prevalence of psychosomatic 
symptoms as a measure because they believed it to be one 
indicator of mental health status (although this relation-
ship was not investigated in this study). The symptoms 
were ranked in the survey on a scale from 1 to 5 and 
included the following eight self-reported items: feeling 
depressed, bad temper, nervousness, sleep problems, 
stomachache, headache, backache, and dizziness. A score 
of 1 reflected daily symptoms, while a score of 5 indicat-
ed rare symptoms. Thus, the total score could range from 
8 to 40, with lower numbers indicative of more frequent 
symptoms. High psychosomatic symptoms was defined 
as a total score < 28.

The quantification of outdoor play was covered by two 
items in the survey — one asking about time spent in 
weekday outdoor play and the other asking the same 
about weekends. Responses were in 0.5-hour to one-hour 
increments, with a range from “none at all” to more than 
seven hours daily. For purposes of this study, Piccininni et 
al converted the responses from hours of exposure daily 
to hours of exposure weekly.

Two additional survey items involved relationship to 
nature; the authors combined these responses to calculate 
“nature connectedness.” One question asked, “How 
important is it for you to feel connected to nature?” while 
the other asked “How important is it for you to care for 
the natural environment?” Allowable responses fell on 
a numerical scale linked to responses such as “not at all 
important” to “very important.”

All data were self-reported, and raw data were obtained 
from the HBSC survey. Some noteworthy results follow:
• The sample size was reduced from 29,874 to 20,697 

participants after eliminating all respondents with 
missing or incomplete data.

• A mean outdoor play per week of 15 hours was cal-
culated for the entire sample, with slight differences 
by gender (16.8 hours for males and 13.4 hours for 
females).

• Mean outdoor play per week decreased from 15.8 
hours in grade 6 to 14.1 hours in grade 10.

• 8.9% of participants reported no outdoor play.
• 59.2% of participants indicated connection to 

nature as “important” (57.2% of males and 61% of 
females.)

• Perception of connection to nature as “important” 
decreased from 72% in grade 6 to 50.3% in grade 
10.

• Psychosomatic symptoms: 18.9% of males and 
37.5% of females indicated high levels of psychoso-
matic symptoms.

Summary Points
• The Health Behavior in School Children 

(HBSC) study is a large, cross-sectional 
national study conducted every four years to 
gather informational regarding physical, social, 
emotional, and spiritual health of Canadian 
youth.

• Noting an emerging trend toward studies of 
exposure to open space and positive effects on 
adult mental health, Piccininni et al explored 
this same relationship in children, with an eye 
toward preventive mental health interventions.

• Data from the 2013/2014 HBSC survey were 
analyzed to determine any association between 
outdoor play, perception of connection to 
nature, and psychological or somatic symptoms, 
such as feeling depressed, irritable, or angry and 
having frequent stomach upset, headaches, or 
dizziness.

• When compared to girls reporting no time 
outdoors, there was a correlation between 
girls reporting outdoor play > 0.5 hours 
weekly and a 24% reduction in reports of 
high psychosomatic symptoms. There was no 
corresponding correlation noted for boys. For 
both girls and boys, indicating a connection 
to nature as “important” corresponded with 
a reduction of 25% in prevalence of high 
psychosomatic symptoms. 
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After adjustment for multiple variables (including age, 
ethnicity, geography, family support, and socioeconomic 
status), total outdoor play > 0.5 hours weekly was associ-
ated with a decrease of about 24% in prevalence of some 
specified psychosomatic symptoms in girls when com-
pared with girls who did not report outdoor play. This 
decrease became more pronounced with more outdoor 
play, but even a minimal change from almost no out-
door play to > 0.5 hours weekly suggested an effect. The 
symptoms showing a decline were feeling depressed, bad 
temper, feeling nervous, and sleep problems. The relation-
ship appeared to peak at 34.5 mean hours per week of 
outdoor play and perhaps reversed in those reporting  
> 35 hours per week of outdoor play. There was no such 
relationship identified among the boys in the sample. The 
somatic symptoms, such as stomachache and headache, 
did not show such an association in either boys or girls 
(only the psychological symptoms in girls). No P values 
were available for review. (See Tables 1 and 2.)

Connection to nature and psychosomatic symptoms: 
In both males and females, responding positively to the 
two survey items measuring connection to nature was 
associated with a 23% decline in males and 29% decline 
in females in the prevalence of reports of high psychoso-
matic symptoms. 

n COMMENTARY
Making no claims to neutrality, Piccininni et al intro-
duced their paper with the following statement, “Ex-
posures to outdoor environments have great potential 
to be protective factors for the mental health of young 
people.” While this inherent bias may not have affected 
the data analysis, it certainly can lead to examination of 
the group’s final interpretation with a healthy degree of 
skepticism. On the other hand, Piccininni et al appeared 
to expose the limitations of the work quite carefully and 
avoid any firm conclusions by stating: “For female  

adolescents, spending time outdoors may … promote 
mental well-being and buffer against developing poor 
mental health,” and for both boys and girls, “… nature 
contact may promote mental well-being ….”

The strength of this work lies in the availability of large-
scale, weighted, cross-sectional representational data 
covering youth 11 to 15 years of age. A major limitation 
is that all responses were self-reported by young teens. 
Among other items, the respondents were asked to report 
hours usually spent playing outside on weekdays and 
during weekends and to rank how often psychosomatic 
symptoms occurred. These responses are subject to recall 
bias.4 The responses also may be affected by more subtle 

Table 1: Gender Differences in Report of High Psychosomatic Symptoms

Gender differences in report of high psychosomatic symptoms (psychosomatic symptom score < 28) as mean outdoor play/ 
week increases. Results are reported as relative risk followed by confidence intervals. Bold = statistically significant results.

0 hours 
outdoor 
play weekly

> 0.5 hours 
mean outdoor 
play weekly

0.5 to 6.5 hours 
mean outdoor 
play weekly

7 to 13.5 hours 
mean outdoor 
play weekly

14 to 34.5 
hours mean 
outdoor play 
weekly

> 35 hours 
mean outdoor
play weekly

High 
psychosomatic 
symptoms 
(girls; 
n = 11,401) 

1.00 
(reference)

0.76  
(0.60 -0.95)

0.78 
(0.61-0.99)

0.69 
(0.53-0.89)

0.76 
(0.59-0.98)

0.92 
(0.64-1.33)

High 
psychosomatic 
symptoms 
(boys; 
n = 10,438) 

1.00 
(reference)

0.99  
(0.72-1.36)

1.07  
(0.74-1.53)

1.01  
(0.72-1.40)

0.92
(0.65-1.29)

1.04  
(0.70-1.56)

Table 2: Results Comparing Girls With  
and Without Outdoor Play

Results (after adjustment for multivariables) comparing 
girls with outdoor play > 0.5 hours weekly to girls reporting 
no outdoor play and experience of specific psychosomatic 
symptoms more than once a week. Results are again 
reported as relative risk and followed by confidence 
intervals.  Bold = statistically significant results

Symptom Relative Risk

Feeling low 0.72 (0.58-0.91)

Bad temper 0.72(0.57-0.91)

Nervous 0.76 (0.62-0.92)

Sleep problem 0.75 (0.60-0.92)

Headache 0.95 (0.76-1.97)

Stomachache 0.81 (0.62-1.07)

Backache 0.98 (0.76-1.25)

Dizzy 0.91 (0.72-1.26)
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factors, such as the youth’s perception of socially desir-
able or “correct” choices to these queries. These both 
unwittingly may affect the measures and results. 

Another inadvertent bias in the study may have come 
from the wording of the question itself and connota-
tions with using the word “playing” in regard to the 
outdoors. Older adolescents may perceive unstructured 
outdoor time as “hanging out” rather than playing per 
se, and also may not associate the word “playing” with 
more serious pursuits and activities, such as hiking, rock 
climbing, biking, etc. This could have led to an underes-
timation of time spent outdoors and may help explain 
the drop in outdoor “play” time noted in the older age 
groups.

Further questions emerge regarding the reports of psy-
chosomatic symptoms as a measure of mental health. 
Piccininni et al noted that the reports of these symptoms 
did not correlate directly with mental health disorders, 
but may be one measure of mental health in general. 
This relationship was not explored directly in the study. 
Although intuitively this rings true, more robust and 
controlled studies are needed to verify and quantify this 
relationship. 

On a similar note, one neglected potential confounder 
in the data analysis was the presence of mental health or 
any medical disorders. For example, a young teen with 
a depressive disorder may report frequent psychological 
symptoms and avoid outdoor play because of a lack of 
energy and motivation, whereas a teen with asthma may 
have fewer psychological symptoms but may avoid out-
door play because of allergens. An understanding of the 
complexity of this subject requires more specific studies 
controlling for such variables. However, the prospect of 
conducting a rigid, randomized, controlled trial regard-
ing outdoor play in teens presents significant ethical and 
logistical challenges.5

It is important to note that the authors provided no evi-
dence or claims regarding causality, but simply reported 
correlation. Examining and clarifying the nuances of 
these relationships may need to wait until clearing the 
barriers to conducting a methodologically sound ran-
domized, controlled trial in the field.

It is unclear why the results differed for boys and girls 
when looking at time spent outdoors and the prevalence 
of psychosomatic symptoms. The overlap of premen-
strual symptoms (such as mood changes, stomachache, 
and headache) and psychosomatic symptoms could be 
relevant. Notably, girls reported a higher prevalence of 
psychosomatic symptoms at baseline (37.5% compared 
to 18.9% for males). It may have been that the differ-
ence in baseline numbers was powerful enough to affect 
results. It is even more interesting to understand why the 

gender differences vanish when comparing the prevalence 
of high psychosomatic symptoms and valuing nature. 
Again, more studies are needed to fully investigate these 
associations.

Even with the study limitations, this article regarding 
time spent outdoors, perceived connection to nature,  
and reports of psychosomatic symptoms holds signifi-
cance to providers working with families and adoles-
cents. Popular literature aimed at parents indicates a 
rising concern regarding the decline of outdoor activity 
among children and teens.6 Providers are well-situated to 
educate families that spending time outdoors may have 
a protective effect on psychological symptoms (at least 
in girls). Extending the message to note that feeling con-
nected with nature is associated with lower prevalence 
of such symptoms in all teens can strengthen an argu-
ment for outdoor life and spark interesting discussions 
about health, wellness, and prevention. In this age of 
pervasive and compelling indoor entertainment,7 signs 
of the potential and power of the outdoors can serve as 
well-needed reminders of the importance of balance in 
life and in health.  n
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SYNOPSIS: Tailored exercise therapy can improve physical functioning in patients with knee osteoarthritis and comorbid conditions. 

SOURCE: de Rooij M, van der Leeden M, Cheung J, et al. Efficacy of tailored exercise therapy on physical functioning in patients with knee 
osteoarthritis and comorbidity: A randomized controlled trial. Arthritis Care Res (Hoboken) 2017;69:807-816. 

Osteoarthritis is recognized as a major cause of dis-
ability. It is estimated that knee osteoarthritis affects 

20-30% of American adults and is a leading cause of 
lower extremity impairment in older adults.1 Interven-
tions for knee osteoarthritis include pharmaceuticals, 
physical therapy, and surgical and nonsurgical proce-
dures. Although exercise therapy is recommended as an 
option in the management of knee osteoarthritis, patients 
with comorbidities often are excluded from pertinent 
clinical trials.2 This may lead to a reluctance to prescribe 
exercise therapy for those with comorbidities. There may 
be concern about the therapy aggravating a condition or 
patients not being able to tolerate the exercises. About 
68-85% of patients with osteoarthritis have a comorbid 
condition.3

De Rooij et al evaluated tailored exercise therapy for 
physical functioning in patients with knee osteoarthritis 
and some of the most common comorbidities, including 
cardiovascular disease, heart failure, chronic obstructive 
pulmonary disease (COPD), obesity, and type 2 diabetes 
mellitus.3 In this single-blind, randomized, controlled 
trial, 126 study participants were enrolled from Decem-
ber 2011 to January 2014. Participants were randomized 
to either 20 weeks of an individualized comorbidity-
adapted exercise program or to a wait list with current 
medical care and then comorbidity-adapted exercise 
after 32 weeks. Randomization was conducted with the 
MagMin, a web-based program that balances comorbid 
diseases and pain severity between the treatment and 
control groups.3 

Inclusion criteria were diagnosis of knee osteoarthritis; 
at least one of the following comorbidities: coronary 
disease, heart failure, diabetes mellitus type 2, COPD, or 
body mass index ≥ 30 kg/m2 and Cumulative Illness  
Rating Scale (CIRS) score > 2.3 The CIRS is an assess-
ment of 14 organ systems in which the severity of comor-
bidity in that system is graded from 0 (no problems) to  
4 (extremely severe). A score > 2 indicates that the  

comorbidity affects daily activities and that the patient 
is receiving treatment for the disease. The CIRS score, 
which has been shown to be a reliable, valid instrument 
in primary care, can be performed by trained nurses.4 

Exclusion criteria included absolute contraindication 
for exercise therapy, total knee replacement or plan for 
one in the near future, participation in exercise therapy 
for knee OA in the preceding three months, dementia, 
significant physical limitations, expectation of being lost 
to follow-up, insufficient understanding of the Dutch 
language, psychological distress necessitating treatment, 
and refusal to sign informed consent. 

The authors did not indicate whether enrollees had re-
ceived a diagnosis of bilateral or unilateral knee osteoar-
thritis. Also, they did not detail all the items that would 
qualify for an expectation of being lost to follow-up. 
However, one example was a planned change of residen-
cy. Regarding the psychological distress, it was not clear 
if the authors excluded those requiring cognitive or phar-
maceutical treatment vs. those with more severe distress 
requiring hospitalization. The rehabilitation physician-
made the final determination on inclusion or exclusion. 

Summary Points
• Tailored exercise therapy appears safe and 

effective in patients with knee osteoarthritis and 
comorbid conditions. 

• The therapy protocol used in this study was  
30-60 minutes twice weekly for 20 weeks. 

• It is important to confirm that the exercise 
therapist working with the patient is 
comfortable monitoring for signs of 
exacerbation of the comorbidity and adapting  
to avoid adverse events.
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The intervention group received individualized  
30- to 60-minute exercise therapy sessions twice weekly 
for 20 weeks. A physical therapist supervised the therapy 
sessions, which included muscle strength training,  
aerobic training, training on activities of daily living,  
and additional flexibility/stability exercises if needed.  
Comorbidity-related symptoms were monitored at each 
session, and any adaptations made to the therapy were 
dependent on the comorbidity.3 The primary outcome 
assessed was physical functioning, which was determined 
using the physical function subscale of the Western 
Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC-pf) and the 6-minute walk test (6MWT). The 
secondary outcomes were serious adverse events, knee-
pain severity, and perceived effect. The perceived effect 
was split into improved or not improved.3 

The WOMAC is a 24-item health status questionnaire 
specifically developed for use among patients with 
hip and/or knee osteoarthritis. It is divided into three 
subscales: pain, stiffness, and physical function. The 
physical function subscale (WOMAC-pf) includes 17 
items and assesses elements such as stair use, household 
duties, shopping, and ability to transfer in and out of the 
bath. Higher scores indicate worse pain, stiffness, and 
functional limitations.5 A higher score indicates more 
difficulty with functioning. The 6MWT measures the 
distance a patient can walk in six minutes. According to 
the American Thoracic Society guidelines, patients should 
walk alone and the test should not be administered on a 
treadmill where the patient can adjust speed or slope nor 
on an oval or circular track.6 

WOMAC-pf, 6MWT, and pain scales were assessed at 
baseline, week 10, week 20, and week 32 (12 weeks post-
therapy). There was statistically significant improvement 
in physical functioning for the intervention group. Three 
months after the intervention ended, mean improvement 
in the intervention group was 11.6 points (33%) on the 
WOMAC-pf scale and 59 meters (15%) on the 6MWT.3 
Unfortunately, P values and 95% confidence intervals 
(CI) were not provided for these data. However, the dif-
ferences over time between groups favored the interven-
tion group with a decrease in the WOMAC-pf score 
and an increase in the walking distance on the 6MWT. 
WOMAC-pf change by -7.43 (95% CI, -9.99 to -4.87; 
P < 0.001) and 6MWT increased by 34.16 meters (95% 
CI, 17.68 to 50.64, P < 0.001) There were no serious 
adverse events reported that could be ascribed to the 
exercise therapy. 

n COMMENTARY
Based on this trial, clinicians should consider exercise 
therapy for patients with knee arthritis and comorbidi-
ties. However, additional clinical trials including patients 
with comorbid diseases are needed. It is important for 
clinicians to ensure that the physical therapy group to 

1. Publication Title 2. Publication Number 3. Filing Date

4. Issue Frequency 5. Number of Issues Published Annually 6. Annual Subscription Price

8. Complete Mailing Address of Headquarters or General Business Office of Publisher (Not printer)

9. Full Names and Complete Mailing Addresses of Publisher, Editor, and Managing Editor (Do not leave blank)
Publisher (Name and complete mailing address) 

Editor (Name and complete mailing address) 

Managing Editor (Name and complete mailing address) 

10. Owner (Do not leave blank. If the publication is owned by a corporation, give the name and address of the corporation immediately followed by the
names and addresses of all stockholders owning or holding 1 percent or more of the total amount of stock. If not owned by a corporation, give the
names and addresses of the individual owners. If owned by a partnership or other unincorporated firm, give its name and address as well as those of
each individual owner. If the publication is published by a nonprofit organization, give its name and address.)

11. Known Bondholders, Mortgagees, and Other Security Holders Owning or Holding 1 Percent or More of Total Amount of Bonds, Mortgages, or
Other Securities. If none, check box

PS Form 3526, July 2014 [Page 1 of 4 (see instructions page 4)]   PSN: 7530-01-000-9931          PRIVACY NOTICE: See our privacy policy on www.usps.com.

None

7. Complete Mailing Address of Known Office of Publication (Not printer) (Street, city, county, state, and ZIP+4®)

_

Contact Person

Telephone (Include area code)

Full Name Complete Mailing Address

Complete Mailing AddressFull Name

Statement of Ownership, Management, and Circulation
(All Periodicals Publications Except Requester Publications)

(For completion by nonprofit organizations authorized to mail at nonprofit rates) (Check one)

Has Not Changed During Preceding 12 Months
Has Changed During Preceding 12 Months (Publisher must submit explanation of change with this statement)

The purpose, function, and nonprofit status of this organization and the exempt status for federal income tax purposes:

PS Form 3526, July 2014 (Page 2 of 4)

Extent and Nature of Circulation Average No. Copies 
Each Issue During 
Preceding 12 Months

No. Copies of Single 
Issue Published 
Nearest to Filing Date

13. Publication Title

15.

14. Issue Date for Circulation Data Below

b. Paid
Circulation 
(By Mail
and
Outside
the Mail)

d. Free or
Nominal
Rate
Distribution 
(By Mail
and
Outside
the Mail)

a. Total Number of Copies (Net press run)

Mailed In-County Paid Subscriptions Stated on PS Form 3541 (Include paid  
distribution above nominal rate, advertiser’s proof copies, and exchange copies)

Mailed Outside-County Paid Subscriptions Stated on PS Form 3541 (Include paid 
distribution above nominal rate, advertiser’s proof copies, and exchange copies)

(1)

(2)

(4) Paid Distribution by Other Classes of Mail Through the USPS 
(e.g., First-Class Mail®)

Paid Distribution Outside the Mails Including Sales Through Dealers and Carriers, 
Street Vendors, Counter Sales, and Other Paid Distribution Outside USPS®(3)

Free or Nominal Rate In-County Copies Included on PS Form 3541

Free or Nominal Rate Outside-County Copies included on PS Form 3541(1)

(2)

(4) Free or Nominal Rate Distribution Outside the Mail (Carriers or other means)

Free or Nominal Rate Copies Mailed at Other Classes Through the USPS 
(e.g., First-Class Mail)(3)

[Sum of 15b (1), (2), (3), and (4)]

Total Distribution (Sum of 15c and 15e)f.

Total Free or Nominal Rate Distribution (Sum of 15d (1), (2), (3) and (4))e.

Copies not Distributed (See Instructions to Publishers #4 (page #3))g.

Total (Sum of 15f and g)h.

Percent Paid  
(15c divided by 15f times 100)

i.

* If you are claiming electronic copies, go to line 16 on page 3. If you are not claiming electronic copies, skip to line 17 on page 3.

PS Form 3526, July 2014 (Page 3 of 4)

Statement of Ownership, Management, and Circulation
(All Periodicals Publications Except Requester Publications)

Average No. Copies 
Each Issue During 
Preceding 12 Months

No. Copies of Single 
Issue Published 
Nearest to Filing Date

16. Electronic Copy Circulation

a. Paid Electronic Copies

I certify that 50% of all my distributed copies (electronic and print) are paid above a nominal price.

I certify that all information furnished on this form is true and complete. I understand that anyone who furnishes false or misleading information on this form 
or who omits material or information requested on the form may be subject to criminal sanctions (including fines and imprisonment) and/or civil sanctions 
(including civil penalties).

18. Signature and Title of Editor, Publisher, Business Manager, or Owner Date

If the publication is a general publication, publication of this statement is required. Will be printed 

in the ________________________ issue of this publication.

17. Publication of Statement of Ownership

Publication not required.

b. Total Paid Print Copies (Line 15c) + Paid Electronic Copies (Line 16a)

d. Percent Paid (Both Print & Electronic Copies) (16b divided by 16c  100)

PRIVACY NOTICE: See our privacy policy on www.usps.com.



Interested in reprints or posting an article to your 
company’s site? There are numerous opportunities for 
you to leverage editorial recognition for the benefit of 
your brand.
Call us: (800) 688-2421
Email us: reprints@reliasmedia.com

For pricing on group discounts, multiple copies,  
site-licenses, or electronic distribution, please contact  
our Group Account Managers at: 

Phone: (866) 213-0844
Email: groups@reliasmedia.com

To reproduce any part of Relias Media newsletters for 
educational purposes, please contact:

The Copyright Clearance Center for permission
Email: info@copyright.com
Phone: (978) 750-8400

EXECUTIVE EDITOR 
Leslie G. Coplin

EDITOR 
Jonathan Springston

EDITORIAL GROUP MANAGER 
Terrey L. Hatcher

SENIOR ACCREDITATIONS 
OFFICER 
Lee Landenberger

EDITOR
David Kiefer, MD
Clinical Assistant Professor, Department of 
Family Medicine, University of Wisconsin;  
Clinical Assistant Professor of Medicine, 
Arizona Center for Integrative Medicine, 
University of Arizona, Tucson

PEER REVIEWER
Suhani Bora, MD
Access Community Health Centers 
Madison, WI

EDITORIAL ADVISORY BOARD
Donald Brown, ND
Managing Director  
Natural Product Research Consultants
Seattle

Russell H. Greenfield, MD
Clinical Assistant Professor 
School of Medicine  
University of North Carolina 
Chapel Hill 
Visiting Assistant Professor 
University of Arizona College of Medicine 
Tucson

Dónal O’Mathúna, BS (Pharm), MA, PhD 
Senior Lecturer  
Ethics, Decision-Making & Evidence  
School of Nursing and Human Sciences 
Affiliated Scholar, Institute of Ethics 
Dublin City University, Dublin, Ireland

David Rakel, MD
Associate Professor  
Department of Family Medicine 
Founder and Director, University of 
Wisconsin Integrative Medicine 
University of Wisconsin School of  
Medicine and Public Health, Madison

Craig Schneider, MD
Director of Integrative Medicine 
Department of Family Medicine  
Maine Medical Center  
Portland, ME 

[IN FUTURE  
ISSUES] 

Chocolate  
for Primary Prevention  
of Atrial Fibrillation

Acupuncture  
for Polycystic Ovary 
Syndrome

Acupuncture for Pain  
in the Emergency  
Department

Trends in Supplemental 
Vitamin D Intake

CME QUESTIONS

1. Which adverse event was considered to be 
related to the Ginkgo biloba treatment group?
a. Intracranial hemorrhage
b. Hypertension
c. Vomiting 
d. Sick sinus syndrome 

2. Which statement is true based on the study 
regarding outdoor play?
a. Although causality was neither determined 
nor implied, outdoor > 0.5 hours weekly (and  
< 35 hours weekly) was associated with a 
decrease in prevalence of high psychosomatic 
symptoms in girls; valuing nature was 
associated with a decrease in prevalence of high 
psychosomatic symptoms in girls and boys.
b. Data were derived from a large-scale survey 
administered to a weighted, cross-sectional 
population representing Canadian youth 5 to 18 
years of age; responses included both self-report 
and teacher/parent observation.
c. Girls and boys who reported spending more 
time outdoors also reported less psychosomatic 
symptoms; boys who reported valuing the time 
with nature also reported less psychosomatic 
symptoms; causality is strongly implied.
d. Although causality was neither determined 
nor implied, outdoor time > 0.5 hours weekly 
(and < 35 hours weekly) was associated 
with a decrease in the prevalence of high 
psychosomatic symptoms in both girls and boys; 
valuing nature was associated with a decrease in 
the prevalence of high psychosomatic symptoms 
in girls only.

3. Which of the following statements is not true 
about breast cancer patients on aromatase 
inhibitor (AI) therapy?
a. The most common reason for discontinuation 
of AI therapy is musculoskeletal joint pain.
b. Discontinuation of AI therapy increases the 
risk of recurrence of cancer and subsequent 
mortality.
c. Acupuncture is not effective in reducing joint 
pain associated with AI use in breast cancer 
patients.
d. Acupuncture is effective in reducing joint pain 
associated with AI use in breast cancer patients.

4. Which comorbidity was not included for 
assessment in the study of tailored exercise for 
osteoarthritis? 
a. Heart failure
b. Type 2 diabetes mellitus
c. Cancer
d. Chronic obstructive pulmonary disease 

5. What was the primary outcome assessed in the 
study of tailored exercise for osteoarthritis? 
a. Pain
b. Physical functioning
c. Adverse events
d. Adherence 

which their patient is referred includes tailored 
therapy and monitors patients for signs of ex-
acerbation of any comorbid condition, such as 
COPD or heart failure. This may help ensure 
the patient receives adequate therapy and that 
the intensity is not reduced to the point of inef-
fectiveness. It is unclear if physical therapists 
are familiar with the exercise protocol devel-
oped in this study. Both this and the limited 
diversity of the Dutch population may reduce 
generalizability of the results.  n
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