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Letter From the Editors
Jordan Halevy and Anika Paradkar
editors-in-chief

As Spring once again approaches, we here at the
Sackler Journal of Medicine are pleased to present
our third issue. It was two years ago that the journal
published its inaugural issue under Brian Wolf ’s
leadership, yet already we’ve witnessed it become an
invaluable part of our medical school. Students are
involved more than ever in each facet of the journal,
from editorial staff to those contributing to this
installment. Our goal has always been to provide a
forum for medical discussion, and we are proud to
showcase student research and perspectives on the
field.
Our third issue features a variety of articles, including
original research, reviews, and reflections. Opal Sekler
takes a unique approach to the symptoms of ADHD
by looking beyond classical daytime symptoms and
studying how this condition affects sleep quality.
We expand beyond the confines of traditional
medicine with an analysis of reflexology’s popularity
by Ziv Rechany and the practice of hypnotherapy
for chronic pain patients by Tom Finkelstein.
Returning with another article on modern medical
advancements, Dave Ben-Nun introduces us to the
history and progress of nanomedicine, as well as its
implications for the future. In keeping with previous
iterations, this issue is dedicated to exploring a wide
range of topics within the field of medicine.
Though Brian’s tenure has drawn to a close, our
new editorial board has worked hard to transition
the journal to new leadership and build upon the
success of previous years. With this new issue comes
an expanded reach through our website (www.
sacklerjom.org). Yehuda Mivasair, our Director
of Social Media, has overseen a robust online
commentary that brings you the latest in current
events each week. If you are interested in joining
the team or submitting a piece, email us at editor@
sacklerjom.org.
We hope you enjoy the issue.
-Jordan Halevy and Anika Paradkar

Micah Belzberg: Air Mail
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Letter From Dr. Allen
Aaron Allen M.D.
Faculty Advisor- SJM
Deputy Director
New York State Program
Sackler Faculty of Medicine
Tel Aviv University
Israel

Dear Sackler Academic Community,
This new issue that you are receiving is monumental for many reasons. In addition to the outstanding
scholarship and hard work put into this amazing issue, this issue represents the evolution of the Journal as
a Sackler insititution rather than just a project of industrious contributors.
This issue is the first for a new editorial board that has filled the shoes of Brian Wolf and the founding
editors. As led by Jordan Halevy and Anika Paradkar, the new team has produced a high quality academic
product, and the seamless transition of work and responsibility is readily apparent. This highlights one of
the quintessential pieces of medicine and of medical science: we as researchers, educators, and caregivers
are only as good as our forebearers showing us the way. In that same vein, our own achievements are
measured not by our personal accomplishments but on those that we teach and follow in our footsteps.
This is true at the microcosm of patient signouts, resident education, and partners in our laboratories, but
it is also true of our careers. We in medical education - especially in research - know that our discoveries
will be the standards of tomorrow. We will set the stage for breakthroughs that can only be dreamed
about today. However, this is true only if we put our hard work and dedication into all that we do. Every
laboratory experiment, research paper, or clinical trial must be seen not only for its own merits but as a
springboard for future discoveries by others.
The SJM is a great example of this. Our writers might be young in experience, but they have a wealth of
enthusism and creativity often not seen in their elder counterparts.
Please join me in congratulating the new editorial team and the entire SJM staff for an amazing issue.
Happy Reading,
Aaron Allen M.D.

SJM COMMENTARY
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SJM Commentary
“No Better than Placebo”
Yehuda Mivasair
Sackler School of Medicine, Tel Aviv
University, Tel Aviv
The harmful misconception that antidepressants are
‘no better than placebo’ is a popular one, making
the rounds year after year. Equivocations like this
are not only false but a gross misrepresentation of
the evidence. A new meta-analysis published in
the Lancet will hopefully take this falsehood behind
the barn and put it down for good. Antidepressants
are incontrovertibly effective when prescribed
appropriately to patients suffering from moderate to
severe major depressive disorder. This is not always
the case however, and herein lies the problem. Patients
who are mildly depressed or simply unhappy are
inappropriately prescribed, yet these conditions do
not meet the prescribing criteria and have no strong
evidence of effectivity. Modern antidepressants are
not designed for this use: they are not ‘happy pills’.
This notion of ‘no better than placebo’ likely came
about from a widely critiqued meta-analysis published
in 1998 that claimed 75% of antidepressants’ effects
were due to placebo and suggested the remaining 25%
were likely placebo as well. Further, in 2008 a New
England Journal of Medicine review found a strong
publication bias in the reporting of antidepressant
effects. The published studies showed a rate of positive
results of 94%, but this figure fell to 51% after including
the unpublished trials as well.
They stated: “Selective reporting deprives researchers
of the accurate data they need to estimate effect size
realistically. Inflated effect sizes lead to underestimates
of the sample size required to achieve statistical
significance. Underpowered studies — and selectively
reported studies in general — waste resources and the
contributions of investigators and study participants,
and they hinder the advancement of medical
knowledge. By altering the apparent risk–benefit
ratio of drugs, selective publication can lead doctors
to make inappropriate prescribing decisions that may
not be in the best interest of their patients and, thus,
the public health.”
A later analysis of this study showed that the results
were misunderstood or misrepresented. Every single

Results of drug effiacy versus placebo
(Cipriani et al, 2018)
drug analyzed was in fact better than placebo, but not
to the degree that published literature would suggest.
So even though the effect size may be up for debate,
drug efficacy is not.
A new 2018 study reviewed data from 522 randomized
double-blind controlled experiments which tested
21 antidepressant drugs. They attempted to include
as much unpublished data as possible. This dataset
consisted of more that 115,000 patients who were
properly diagnosed with major depression and treated
with antidepressants for at least 8 weeks. The criteria
that this study established for effectivity of the drug
was a 50% or greater reduction of symptoms based on
physician evaluations, which are far more accurate than
self-report information. These modern techniques
found that every one of the 21 antidepressants tested
was significantly more effective than placebo.

The diagram above shows the results from this
study. Each of the blue boxes indicate the odds ratio,
showing how much more effective the drug was than
the placebo. Amitriptyline performed the best, being
rated as 2.13 times more likely to reduce symptoms
than the placebo. The black lines indicate confidence
bars, meaning that the study showed 95% certainty
that the results lie within the range of the black line.
Importantly, none of the confidence lines cross the
‘1’ mark. This means that even if the estimate is
somewhat inaccurate, the drug is still more effective
than placebo.
Though every drug analyzed worked above placebo, it
is also important to note the wide disparity between
various drugs. For example, Fluoxetine (Prozac),
was among the least effective, even though it is still
widely prescribed. Another interesting aspect of the
study is the patient dropout rate. The rate of patients
who do not complete a study is a good indication of a
drug’s side effects. Clomipramine had the highest rate
of patient dropout. This information is all publicly
available and will help physicians make the best
decisions in the future.
This new study is very comprehensive, rigorous,
and impressive. The evidentiary support for the
efficaciousness of modern antidepressant medication
is simply overwhelming. Going forward, this study
should arm responsible healthcare providers against
denialists’ attacks on science. As a scientific discipline,
there is ongoing room to improve our knowledge about
dosing, effect size, and other prescription guidelines,
but the data is conclusive that all these drugs do
work significantly better than placebo. Depression
is a serious illness that takes the lives of thousands.
Antidepressants save lives, relieve suffering, and
provide critical quality of care for an embattled patient
population. It is vital to defend their efficacy and use
when the science so clearly backs them up.
References
“Antidepressants and the Placebo Effect.” Zeitschrift Für Psychologie,
econtent.hogrefe.com/doi/abs/10.1027/2151-2604/a000176.
Turner, Erick H., and Annette M. Matthews. “Selective
Publication of Antidepressant Trials and Its Influence on
Apparent Efficacy.” New England Journal of Medicine, vol. 358,
no. 3, 2008, pp. 252–260., doi:10.1056/nejmsa065779.
Cipriani, Andrea, and Toshi A Furukawa. “Comparative
Efficacy and Acceptability of 21 Antidepressant Drugs for the
Acute Treatment of Adults with Major Depressive Disorder: a
Systematic Review and Network Meta-Analysis.” The Lancet,
2018, doi:10.1016/s0140-6736(17)32802-7.
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Use of Gastroprotectant Drugs against
Peptic Ulcer Disease
Madhu Govindaswamy
Sackler School of Medicine, Tel Aviv
University, Tel Aviv
Peptic ulcer disease (PUD) is a consequence of the
breakdown of the lining of the gastrointestinal tract.
PUD is classified by ulcers in the stomach, duodenum
or the esophagus. Some symptoms of PUD include
bleeding, anemia, dysphagia (difficulty swallowing),
and recurrent vomiting.
PUD can be a result from a bacterial H. pylori
infection or NSAID painkiller overuse. The bacteria,
H. pylori, embeds itself into the protective mucosa
of the stomach and duodenum, weakening it. H.
pylori is able to survive acidic conditions because of
the alkaline enzymes it secretes that neutralizes the
acids and allows it to continue burrowing within the
lining. NSAIDs, like aspirin, function by suppressing
prostaglandin synthesis, resulting in decreased gastric
mucosal blood flow which can eventually lead to
damage of the mucosa. Additionally, a suppression of
prostaglandin synthesis can result in increased gastric
acid synthesis and decreased bicarbonate synthesis,
further weakening the gastric lining defense. So in
short, uncomplicated PUD can be merely treated by
eliminating the H. pylori infection or decreasing the
use of NSAIDs.
However, some cases of PUD are more complicated
and require gastroprotectant drugs which can heal the
mucosa, stabilize bleeding of the gastrointestinal tract,
and additionally protect the mucosa from further
damage. Gastroprotectant drugs can be in the form
of proton–pump inhibitors (PPIs), prostaglandin
analogues, and histamine-2 receptor antagonists
(H2RAs). PPIs are responsible for inhibiting the H+/
K+-ATPase on parietal cells of the stomach, decreasing
acid secretion. Prostaglandin analogues function
similarly to prostaglandins and inhibit gastric acid
secretion and additionally stimulate bicarbonate
secretion.
In a study discussed by an article in The Lancet, PUD
patients were assigned to either a prevention trial,
healing trial or treatment of acute upper GI bleeding
trial. Each trial group was randomly given either a
PPI, prostaglandin analogue, or H2RA.
In the prevention trials, gastroprotectant drugs
reduced the development of endoscopic ulcers and
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upper gastrointestinal bleeding. In contrast to the
other drugs, PPIs showed a more significant reduction
in upper gastrointestinal bleeding. It was also found
that PPIs were more effective than prostaglandin
analogues and H2RAs when it comes to ulcer
healing and protectiveness from further bleeding.
Gastroprotectants, PPIs in particular, reduce the risk
of peptic ulcer disease and its complications and
promote healing of peptic ulcers in a wide range of
clinical circumstances.
References
Effects of gastroprotectant drugs for the prevention and
treatment of peptic ulcerdisease and its complications: a meta–
analysis of randomised trials. Scally, Benjamin etal.
The Lancet Gastroenterology & Hepatology

JAMA Study: 5-Year Weight Loss After
Roux-en-Y Gastric Bypass Procedure
David Ben-Nun
Sackler School of Medicine, Tel Aviv
University, Tel Aviv
An insightful new study published in the Journal of
the American Medical Association (JAMA) presents
evidence that two well-known surgical procedures
intended to help obese patients lose weight produce
nearly identical results in terms of changes to body
mass index (BMI) 5 years following the procedures.

Credit: CC0 Public Domain

The research, conducted by the Swiss Multicenter
Bypass or Sleeve Study, followed 217 morbidly obese
patients who were evaluated for bariatric surgery from
January 2007 to November 2011. From this group, 107
patients were advised to undergo laparoscopic sleeve
gastrectomy and 110 received laparoscopic Roux-en-Y
gastric bypass. Sleeve gastrectomy, considered a faster,
less technically complex surgery, involves removing
approximately 85% of the stomach by excising a large
portion of the organ along its greater curvature. In
contrast, Roux-en-Y is a more time-intensive and
complex operation in which the stomach is reduced
to a very small pouch that is directly attached to the
jejunum of the small intestine. Then the intestinal
section of the stomach and duodenum that is severed
is sewn shut at the stomach’s esophageal end and
also attached to the jejunum at the duodenal end
creating the “Y” junction that it is characterized by.
In this manner, ingested food passes through a much
smaller stomach pouch, however the larger, separated
stomach remnant is still able to provide important
gastric enzymes to aid in the process of digestion.
Five years post procedure, the patients who underwent
sleeve gastrectomy reported a reduction in their excess
BMI of 61.1% and patients who underwent Roux-en-Y
reported a reduction of 68.3%, indicating that both
operations achieved almost the exact result in terms
of weight loss. This can be interpreted as significant,
since despite the fact that sleeve gastrectomies are
being carried out with increasing frequency, there
is currently little evidence that shows that they are
effective in the long term.
One notable exception to the general conclusion that
results obtained from both procedures were relatively
similar is that patients who underwent sleeve
gastrectomy were more likely to continue to suffer
from Gastrointestinal Reflux Disease (GERD) or even
experience worsening of the disease symptoms. In
examining how the two procedures are carried out,
one might have hypothesized that this could be a
possible finding given that in a sleeve gastrectomy, the
general structure of the stomach and midgut remains
intact, which could allow existing reflux issues to
remain. In comparison, in a Roux-en-Y procedure, the
stomach is reduced to an egg-sized pouch and the vast
majority of the gastric-enzyme producing stomach is
disconnected from the esophagus thus theoretically
lessening the potential of gastric juices to reflux into
the esophagus.
Another important finding in this study was that
neither procedure could be shown to provide an
advantage in remission rates of type II diabetes. The
Swiss team cited other studies showing that Rouxen-Y typically provides a superior rate of diabetes
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remission in patients in the long term when compared
to sleeve gastrectomy. However, no evidence could be
found in the current study to support this conclusion.

The Perfect Match: Fighting Pediatric
Illness with Art and Education

References

Aliza Goldsmith
Sackler School of Medicine, Tel Aviv
University, Tel Aviv

Peterli R, Wolnerhanseen BK, Peters T, et al. Effect of Laparoscopic
Sleeve Gastrectomy vs Laparoscopic Roux-en-Y Gastric Bypass
on Weight Loss in Patients With Morbid Obesity The SM-BOSS
Randomized Clinical Trial. JAMA. 2018;319(3):255-265.

Dabigatran in Antithrombotic Therapy
Zack Cohen
Sackler School of Medicine, Tel Aviv
University, Tel Aviv
Patients with atrial fibrillation undergoing
percutaneous coronary intervention (PCI) require
treatment with anticoagulation to reduce the risk
of thromboembolic events and death. Previous
guidelines recommended that these patients receive
triple therapy with warfarin, a P2Y12 inhibitor such
as clopidogrel or ticagrelor, and aspirin. However,
this approach is associated with a significant risk of
bleeding. The authors of the study sought to compare
the efficacy of dual antithrombotic therapy with
dabigatran, an oral, direct thrombin inhibitor, and a
P2Y12 inhibitor versus triple therapy that included
warfarin. Patients were treated for an average of
about 12 months, and the results of the trial indicated
that dual therapy that included dabigatran had a
significantly lower risk of bleeding compared to triple
therapy with warfarin. Additionally, dual therapy
with dabigatran was non-inferior to triple therapy
with warfarin with respect to prevention of stroke,
thromboembolic events, or death. The relative risk
of bleeding and thromboembolic events must be
carefully weighed on an individual basis. Physicians
must take all patient risk factors into account before
initiating anticoagulation. Nonetheless, the results of
this study indicate that clinicians can be comfortable
treating patients with atrial fibrillation who have
undergone PCI with dual therapy that includes
dabigatran, as these patients will achieve a relatively
safe and therapeutic degree of anticoagulation.
Reference
Cannon, CP, Bhatt, DL, Oldgren, J, et al. Dual Antithrombotic
Therapy with Dabigatran after PCI in Atrial Fibrillation. N Engl
J Med 2017; 377:1513-1524

Photo by Lior Fusman

When a child is admitted to a hospital, they are often
overcome with fear and anxiety. It is particularly
difficult for pediatric patients to tolerate the
medical experience of painful procedures and
intimidating interactions with hospital staff
without feeling overwhelmed. Additionally, the sick
child often requires additional assistance beyond
standard hospital accommodations, such as caring
visitors, recreation, education, and near-constant
companionship. Furthermore, hospitalizations
interrupt children’s routines, thus threatening their
senses of stability and security. The negative but
unavoidable repercussions to hospital admissions
for pediatric patients can be detrimental to their
physical healing and overall medical experience.
A central goal in pediatric health care is to facilitate
the emotional and physical wellbeing of the child
throughout their stay in order to improve medical
healing. In 2008, Dr. Donna Koller, PhD, from the
Hospital for Sick Children in Toronto, Canada,
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conducted a study assessing the value of play for
children in hospitals. She reported the tremendous
value of therapeutic play on the overall wellbeing
of admitted children, accomplished by reducing the
psychological and physiological stresses pervasive
in hospital stays. Dr. Koller’s findings also indicated
that therapeutic play during hospitalizations had
long term benefits and was correlated with more
positive behavioral responses at future doctor visits
and medical experiences.
Therapeutic play is proven to reduce negative
physiological responses often associated with stress.
Two studies show that children who were provided
opportunities for therapeutic play demonstrated
less physiological distress, as indicated by lower
blood pressure, pulse rate, and less palm sweating;
these data indicate that therapeutic play clearly has
a significant role in the physiological responses of
fear and anxiety in pediatric patients [2, 3]. Dr.
Koller concludes that therapeutic play should
remain the focus of ongoing critical analysis and
further research to help meet the emotional and
psychological needs of pediatric patients [1].
Students at Yeshiva University, recognizing the
importance and absence of therapeutic play in
pediatric hospital care, created the Together
Educating all Children in Hospitals (TEACH)
project. Through TEACH, college and graduate
students curate enriching educational activities
and the opportunity to socialize with nonmedical
staff for hospitalized children. TEACH’s curriculum
includes a series of science modules created to
support and comfort both hospitalized patients
and their siblings. TEACH science modules
are recreational activities, designed to provide
entertainment and convey engaging scientific
concepts. Sample TEACH modules include building
model bridges out of gumdrops, creating a circuit to
make an LED light glow, assembling roller coasters
out of foam tubes, or making lava lamps and bouncy
balls. Each module offers a multifaceted learning
opportunity that promotes bonding within the
family, as well as between the patient and the hospital
staff. By creating a space to facilitate therapeutic
and educational play with patients, TEACH helps
them through their admission in a sustainable and
positive way.
TEACH has been implemented at both DanaDwek and Schneider Childrens’ Hospitals in
Israel. Sackler School of Medicine students have
the opportunity to volunteer with a TEACH team
leader in performing and executing the modules
in either of these hospitals. To further understand
the benefits of therapeutic play, TEACH in Israel

is conducting an ongoing study to determine the
effectiveness of educational-based childhood play
versus conventional non-educational activities
in the hospital setting. The students at Sackler
School of Medicine are fortunate to be a part of
this new educational and therapeutic approach in
the hospital setting. TEACH brings a unique venue
of creative and mind-stimulating entertainment
for patients to enjoy, and continues to be a success
by bringing positive experiences to the pediatric
patients of Israel.
Special thanks to Dr. Tali Capua and Miriam Klar
References
1. https://www.childlife.org/files/EBPPlayStatementComplete.pdf
2. Cassell S. Effect of brief puppet therapy upon the emotional
responses of children undergoing cardiac catheterization.
Journal of Consulting Psychology. 1965;29(1):1-8.
3. Johnson PA, Stockdale DF. Effects of puppet therapy
on palmar sweating on hospitalized children. The Johns
Hopkins Medical Journal. 1975;137:1-5.
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Physician Profile: Dr. Rick Hodes
Zachary Mostel
Sackler School of Medicine, Tel Aviv University, Tel Aviv
“There are three things telling me this is Polio: one,
his crutch; two, his braced and withered legs; and,
three, the broad kyphosis in his back. Surgery will
improve his breathing capacity, but it may disrupt his
center of gravity and impair his ability to walk.” A long
queue of patients with mangled postures is waiting
outside a damp basement clinic in the heart of Addis
Ababa. These eager patients have traveled hundreds of
kilometers to see Dr. Rick Hodes, whose clinic seems a
world away from the trauma hospital directly upstairs.
His reputation spans several continents, having spent
nearly 30 years practicing in Ethiopia. Dr. Hodes,
who originally hails from Syosset, NY, is an internist
specializing in spinal and cardiac disease. He has
treated thousands of spine patients and personally
determines their eligibility for surgery, which typically
costs around $20,000.
Watching Dr. Hodes is like attending a master class

in diagnosing spinal disease. His spine cases have
included tuberculosis, polio, neurofibromatosis type
1, muscular dystrophies (Duchenne, Spinal Muscular
Atrophy), rheumatologic disorders (Rheumatoid
Arthritis, Ankylosing Spondylitis), severe scoliosis,
and idiopathic causes. He also sees cardiac patients,
many of whom have rheumatic and congenital heart
disease. Patients will come in with hunched-over
backs that are on the verge of fully compressing the
lungs. Though it seems like a cosmetic deformity to
the untrained eye, this condition can eventually cause
death by obstructing breathing mechanics. Some of
Dr. Hodes’ cardiac patients present with episodes of
syncope and murmurs that can be identified even by
first year medical students.
Abnormal vascular channels, both inside and outside
the heart, allow blood to bypass the lungs. These shunts
deprive the lungs of blood supply. Thus, the rest of the
body is deprived of its oxygen source, causing episodes
of fainting. Many of these heart and spine conditions
can be addressed at early stages of the disease process.
In the United States and Western world, there are
routine health checks that identify these issues
before they become problematic or dangerous. But,
in Ethiopia, most patients will either delay treatment
for years or never seek treatment as most locals have
limited access to healthcare. This is the sad reality of
medicine in many rural communities, such as this one.
Another patient enters the clinic with a serpentine
spine. Dr. Hodes rests a device resembling a protractor
on his back to measure the angle of curvature (termed
the “Cobb angle”). Spine surgery is indicated starting
with a 50-degree rotation. His key confirmatory
criterion is pulmonary function. As Dr. Hodes says,
“Normally, a person standing upright cannot touch
their kneecaps. Try it! When a patient’s hand can touch
their patella while standing upright, they have lost half
their Forced Vital Capacity (FVC).” FVC is the volume
of air one can exhale with force following the deepest
breath possible. This measurement is Dr. Hodes’s gauge
of the severity of lung diseases, and thus a benchmark
of the patient’s risk of respiratory failure. In this way,
his surgical recommendations are both life-changing,
and also life-saving.

A typical scoliosis patient (a “right scolie” as Dr. Hodes
would term it).

Having lived in Ethiopia for three decades, Dr. Hodes is
well versed in traditional Ethiopian medical practices.
Community healers perform small procedures that
are not performed in Western medicine, in order to
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prevent and treat many medical conditions. Some of
these include: uvulectomy (to prevent suffocation
during pharyngitis), extraction of lower incisors (as
diarrhea prevention), and the incision of eyelids (for
conjunctivitis). As a practitioner of Western Medicine,
Dr. Hodes does not perform any Ethiopian healing
procedures. Instead, he accounts for such diverse health
beliefs while he is collecting a history, performing a
physical exam, and discussing treatment. As Dr. Hodes
writes, “Physicians not versed in Ethiopian culture may
not understand why a mother fears that her child with
pharyngitis will die. They may miss the importance of
scars over the eyelids, a small scab over the brachial
vein of an anemic woman, or why the incisors of a
baby are missing.”1 For this reason and others, cultural
awareness and sensitivity is crucial when treating an
Ethiopian patient in any healthcare setting, including
Israel’s Ethiopian community.
On a daily basis, I saw patients coming to Dr. Hodes for
the very first time. Many of these new patients, who are
visibly uncomfortable, have never spoken with a white
person before. To bond with these patients, he always
encourages them to ask three questions they may have.
This technique is both comforting and trust-building.
With every patient, he takes a series of photos in
multiple positions (upright, bent, front, back, chest) for
documentation in their file. Dr. Hodes often includes
smiling selfies with his patient among these photos.
Dr. Hodes enjoys his role as a community figure in Addis
Ababa. He goes far beyond simply dispensing medical
care, and he opens his home to provide meals and a
roof for those in need. Hence, his house has become a
way-station for former and present patients who need
a temporary residence. He is an Orthodox Jew, and his
Shabbat table on Friday night is a celebration of life
and bright futures for the patients who are living in his
home. I asked his motivations to provide so much more
than what is expected of a physician. He responded by
quoting Talmudic tradition: “Whoever saves one life,
saves an entire world.”
I had the privilege of meeting one of Dr. Hodes’ most
unique and personally dear patients. He stood out in
that he was both a cardiac and spine patient. His name
was Ahkwahk (meaning “gift of God” in Oromo, one
of several Ethiopian languages) and he was at the
clinic for follow-up after several surgeries. At their first
meeting, Ahkwahk told Dr. Hodes “I have a bad back.”
There were three noticeable findings: the patient had
four fingers on his left hand, a thoracotomy scar, and a
lumbar kyphosis (instead of the usual lordosis). He was
found to have the rare developmental disorder known
as a VACTERL. Ahkmahk had the ‘VCL’ findings
(Vertebral, Cardiac and Limb anomalies), and a cardiac
operation seven years prior was performed to close

The three people mentioned in the story (from left: Rick
Hodes, Zack Mostel, Ahkwahk)
his Patent Ductus Arteriosus (PDA). However, this
prior surgery was botched. The pulmonary artery was
inadvertently ligated, rather than his PDA. Ahkmahk
still had a 13 mm PDA and was essentially living on
his right lung alone. Dr. Hodes sent him from Addis
Ababa to Colorado for the proper PDA ligation and a
new pulmonary artery was produced from pericardial
tissue. A second operation was also performed which
removed his first three lumbar vertebrae to mitigate his
spinal deformity. Dr. Hodes has since taken Ahkwahk
under his wing and even secured an academic
scholarship for the bright student. Ahkmahk will
return to the United States and study at the University
of Colorado at Boulder in the fall of 2017 where he
plans to study biochemistry. Dr. Hodes is preparing
him for campus life and unfamiliar cultural quirks in
the United States.
Back in Addis Ababa, the lights are dimmed and the
room is illuminated by a radiologic scan. Everyone
present gathers around the peculiar image of a crooked
spine. Dr. Hodes enlightens his colleagues: “This is
classic spinal tuberculosis. There is a sharp, outward
kyphosis. You can see fusion of the vertebrae from the
inflammation and calcification. Isn’t that just a beautiful
image? That should be in the New England Journal of
Medicine!” The joke elicits a laugh from the crowd.
Dr. Hodes is a seasoned expert in his field and can call
them as he sees them. But his clinical assessments, like
his patient encounters, often include a necessary touch
of humor.
Reference
Hodes RM: Cross-cultural medicine and diverse health beliefsEthiopians abroad. West J Med 1997; 166:29-36
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Dispatches from Atlanta: American Society
of Hematology 2017
Joshua Fein
Sackler School of Medicine, Tel Aviv University, Tel Aviv
The principal reason for attending conferences is to beat
your all-time record on your cell phone’s step counter.
Somehow while staying in the same building all day, I
managed to rack up 6 miles. It almost justifies eating
all the fancy pastries the pharmaceutical companies are
handing out in the arena-sized exhibition hall.
But now that I’ve explained
my real reason for going, let
me spend a few words on the
justification I gave the school
administration for my (very)
brief absence. I was honored
by the opportunity to present
my group’s work at this
year’s American Society of
Hematology (ASH) annual
conference, in a poster
entitled
“ComorbidityDriven
Risk
across
Preparative Regimens for
Allogeneic Hematopoietic
Stem Cell Transplantation.”
Or, in a version that is slightly
less of a mouthful, “how
do you choose the stem cell
transplant drugs, if you’ve
got any other diseases in
addition to the one requiring
the transplant?”

who have received many other therapies without
responding. On the other hand, CAR-Ts are associated
with very striking (and sometimes fatal) adverse
reactions, especially cytokine storm (massive release of
inflammatory cytokines) and even cerebral edema. Not
to mention the cost – just the manufacture of the drug
alone costs nearly $500,000.
There were many sessions
Tips to maximize your
on trials with new CAR
conference experience
designs (no Porsches here,
except in the pharmaceutical
companies’ parking lot…)
1. Don’t buy coffee!
Drug companies are more than happy to make you
using other cell-surface
any sort of caffeinated beverage, not to mention
markers to target myeloma
all manner of other assorted hot and cold drinks,
or resistant lymphomas.
pastries, candies, et cetera. More importantly, there
are all manner of other exciting things to bring home
from the exhibit hall. My best catch this time? An
old-school viewmaster for looking at pictures of
microbes in 3-D. My toddler has begun his medical
education with it.

That said, the most interesting
sessions I attended were
“educational sessions,” in
which a leader in a particular
field shares what s/he thinks
about
recent
advances
2. Go to lots of education sessions.
and changes in clinical
Abstract presentations are great if there’s something
practice. In one particularly
you have a very specific interest in, but otherwise
interesting session, Peter
they can be hit-or-miss or just too hyper-specific
Martin from Weill Cornell
to understand. The education sessions tend to be
Medical
College
spoke
outstanding; you get a broad overview of the latest
about the treatment of
and greatest in a field, and you get a sense of how the
uncommon
presentations
top doctors and researchers in a field think about
of mantle cell lymphoma.
these problems.
He pointed out that clinical
trials tend to include only
Meanwhile, I had the chance 3. Plan ahead!
the ‘common’ presentations,
to fill my two days by
Read through the abstract calendar and choose what
so that the responses can
attending some exciting talks.
you want to attend ahead of time. Otherwise you’ll
be standardized, making
The hottest topic at ASH this
miss everything just deciding where to go.
it difficult to know what
year was CAR (Chimeric
the evidence tells us about
Antigen Receptor) T-cell 4. Wear comfortable shoes, and enjoy
treating these more unusual
therapy. Approved this year
watching
the
steps
add
up!
variations of the disease.
by the FDA, CAR-T is a new
With the current discussions
paradigm in treatment, in
about
personalized medicine,
which a patient’s own T-cells
I
think
there’s
an
important
message
here—we need
are genetically re-engineered with the addition of a cellmore
clinical
trials
specifically
designed
to study rare
surface receptor which (at least so far, lots of new ideas
diseases
and
rare
variants;
these
trials
likely
need to be
are in pre-clinical or clinical trials) binds to the CD19
shared
across
many
centers
in
order
to
have
enough
marker on B-cells, leading to the death of the cancerous
patients
to
make
the
results
meaningful.
Given
my
own
(as well as the not-cancerous) B-cells. The therapy
tendency
to
be
more
interested
in
something
the
rarer
has shown to be quite effective in acute lymphoid
leukemia and some lymphomas, even among patients it is, this was music to my ears.
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Enriching Medical Education by
Appreciating Complementary Medicine
Tom Finkelstein
Sackler School of Medicine, Tel Aviv University, Tel Aviv
alteration of consciousness in which the patient is in
a state of increased suggestibility" (Frischholz, 1997).
Hypnotherapy has been shown to alleviate symptoms
of pain, benefit pre/post-operative patients, and aid
in the setting of labor/child delivery. In fact, several
medical associations including the British Medical
Association, American Medical Association, Canadian
Medical Association, and the American Psychological
Association have endorsed the therapeutic use of
hypnosis. Further, the National Institutes of Health
recommends hypnosis in the treatment of chronic pain
associated with cancer (National Institutes of Health,
1996; Kravits, 2013). In recent years, a growing number
of chronic pain and cancer patients have begun to
utilize this practice as a vehicle for relaxation, calmness,
and wellbeing.

Lior Fusman: Hypnotherapy
As future physicians, we must be sensitive to the unique
attitudes and beliefs of our patients. Our recognition
and utilization of these details facilitates stronger
relationships and trust with our patients, which results
in more consistent compliance and overall better health
outcomes. I have learned through various experiences
talking with patients that ascertaining a comprehensive
clinical picture is dependent on actively listening to
the patient. Throughout my medical education, my
mentors have emphasized the importance of asking
open-ended questions in order to maximize the
patient-physician interview. While practicing taking
patient histories, however, I quickly realized I was not
as comfortable discussing or commenting on patients'
use of complementary medicine in their treatment as I
was with other aspects of their care.
Out of a strong desire to familiarize myself with
complementary medicine, I explored the Alternative
Medicine network offered by one of Israel's major health
providers. Particularly, I was intrigued by medical
hypnotherapy, which is defined by the American
Medical Association as "an artificially induced

Despite the medical community’s acceptance of medical
hypnotherapy as a complementary treatment modality,
several patients I met were hesitant to disclose their
participation in hypnotherapy. These interactions
taught me to be more sensitive to patients’ discomfort
discussing their pursuit of non-Western healing
practices. I learned about this common experience
through open communication and interpersonal
skills. For example, I asked my patients to discuss their
adjuvant therapies, and allowed them to elaborate their
thoughts before I offered comment. I was careful not to
change the subject, or to disregard their preferences in
favor of pharmaceutical interventions.
By approaching conversations in this manner,
physicians can avoid passing judgement; therefore, we
maintain our patients’ trust. This principle underlies the
patient’s sense of autonomy; violations thereof are often
the driving force behind their continued participation
in hypnotherapy and other complementary therapies.
As future physicians, we should facilitate our patients’
senses of bodily autonomy, rather than making them
feel threatened with judgment or skepticism. In this
way, the physician-patient dynamic will function as a
mutually respectful partnership, in which both parties

are working towards a shared goal.
Though I understand the fundamental importance of
this attitude, I wanted to further explore the ways in
which patients benefit from hypnotherapy. To that end,
I met with a cancer patient who uses hypnotherapy to
alleviate many symptoms caused by her condition and
its associated medical treatment. She described her
ongoing insomnia, pain, and anxiety issues. She told
me that after her 6th hypnotherapy visit with a local
clinical psychologist, she began feeling more relaxed
and slept better. The patient explained that she felt less
pain without altering the dose of her medication and
generally felt happier. Her oncologist was skeptical at
first, likely because he was not taught hypnotherapy
in medical school, but now supports the adjunctive
treatment.
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I was fascinated by the benefit hypnotherapy provided
these patients. In addition to its widely documented
use as ancillary therapy for chronic pain patients,
hypnotherapy can also be used by trained physicians in
treating their patients directly. Several studies support
hypnotherapy as a non-pharmacologic adjunctive
approach with surgical patients (Montgomery 2002).
Montgomery et al. concluded that patients receiving
hypnotherapy had better clinical outcomes than
89% of patients in control groups. Other studies
demonstrate the role of hypnotherapy in Labor and
Delivery departments by reducing the overall amount
of analgesia administered and self-reported satisfaction
with pain relief (Davis, 2014). Ultimately, whether it is
supplemented with hypnotherapy or not, the underlying
principle of appropriate communication is essential in
all aspects of medicine and healthcare delivery.

However, some medical schools worldwide have
integrated hypnotherapy into their curricula
(Goldbeck-Wood, 1997). To better understand this
phenomenon, I met with an anesthesiologist who
learned hypnotherapy during his medical training in
France. He explained how medical schools in France
introduce hypnotherapy to students and emphasize its
value in healthcare delivery. He further elucidated how
his team in Haifa integrates hypnosis pre-operatively
for a variety of procedures and outlined the patient
benefits. The entire healthcare delivery team works
as a unit in calming the patients and reducing stress
through linguistics and framing. The team's peaceful
environment, use of imagery, and elimination of
aversive stimuli are instrumental in the success of their
provided medical hypnotherapy.

I am confident this eye-opening experience will
equip me to treat my future patients who participate
in complementary medicine. Compared with other
treatment modalities, there is less information currently
available regarding the clinical and financial benefits of
integrated treatment within established standards of
care for patients suffering from other conditions. As
research continues to fill these gaps, I believe medical
hypnotherapy will become more validated as a tool in
traditional Western medicine.

Key Points: Hypnotherapy as
complementary medicine

Frischholz, E. J. (1997). Medicare procedure code 90880 (medical
hypnotherapy): Use the code (not the word). American Journal of
Clinical Hypnosis, 40(2), 85-88.

•

Hypnotherapy is often used as a form of
complementary medicine in chronic pain and
cancer patients.

•

Patients are sometimes hesitant to discuss
complementary medicine with their physicians
due to a fear of physicians dismissing it for
pharmacological treatments, instead.

•

Hypnotherapy is often integrated into medical
education and sometimes even medical
practice.
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How can we make youth ice hockey safer?
Edmond Ahdoot
Sackler School of Medicine, Tel Aviv University, Tel Aviv
Ice hockey is a fast-paced, high-velocity sport popular
in North America and Europe. The frictionless surface
of ice enables players to move at high speeds, while the
game’s rules allow players to intentionally collide into
each other, resulting in multiple injuries. Matic et al.
determined concussion was one of the most common
injuries amongst US ice hockey players (1). With the
increasing awareness of traumatic brain injuries in
adolescent and professional sports, measures
have been taken to promote player safety.
Among the many adaptations in the
game, limitations on body checking
– intentional bodily contact between
players – has been identified to
significantly reduce the incidence of
brain injury in boy’s ice hockey.

the age of 15 (where most boys have developed enough
physically to level the playing field), strict enforcement
of zero tolerance to any contact to the head, and
continued emphasis on education and coaching on the
dangers of hitting players, especially from behind (3).

With the efforts to engineer safer helmets and equipment
to prevent injuries, simple rule changes may be
the most fruitful effort in making hockey a
safer sport and preventing TBI in youth
players. Pediatricians, neurologists, and
general practitioners should educate
patients and their families about the
risks associated with full-contact
hockey, and encourage participation
in contact-free youth ice-hockey
programs. Although some believe that
Concussion is a traumatic brain injury
eliminating
the physicality of hockey
Kar
en A
r
a
(TBI) following a mechanical force to
may depreciate the spirit of the sport,
ne
one’s body. Acute symptoms of concussion
safer measures will allow youth players to
include headache, confusion, disorientation, dizziness, enjoy the sport while decreasing their risk for serious
and emotional instability. Although long term injury.
neurological sequelae of traumatic brain injury are still
being evaluated, several studies have demonstrated the References
risk of post-concussion syndrome, which is a common
ramification following TBI that includes dizziness, 1. Matic GT, Sommerfeldt MF, Best TM, Collins CL, Comstock
RD, Flanigan DC. Ice hockey injuries among United States high
headache, neuropsychiatric conditions, and potential
school athletes from 2008/2009-2012/2013. Phys Sportsmed
cognitive impairment (2).
Every year in the United States, approximately 13,000
youth hockey players visit the Emergency Room due
to a hockey related injury, making ice hockey one of
the most dangerous sports (second only to high school
football) (3). Emery et al. studied several strategies
to reduce the risk of concussion in many popular
sports. The most significant finding documented the
relationship between youth hockey programs in which
checking was banned and the reduction of concussion
rates. The study highlighted a 67% reduced risk of
concussion in 11- and 12-year-olds who participated in
leagues that eliminated checking when compared with
their counterparts that allowed checking (4). Brooks
et al. suggests the following reforms be made in youth
hockey: eliminate checking in boy’s youth hockey until

(2015) 43(2):119-25. doi: 10.1080/00913847.2015.1035210.
PubMed PMID: 25913938.
2. Rathbone AT, Tharmaradinam S, Jiang S, Rathbone MP,
Kumbhare DA. A review of the neuro- and systemic
inflammatory responses in post concussion symptoms:
Introduction of the “post-inflammatory brain syndrome”
PIBS. Brain Behav Immun (2015) 46:1-16. doi: 10.1016/j.
bbi.2015.02.009. PubMed PMID: 25736063.
3. Council on Sports M, Fitness, Brooks A, Loud KJ, Brenner JS,
Demorest RA, et al. Reducing injury risk from body checking
in boys’ youth ice hockey. Pediatrics (2014) 133(6):1151-7.
doi: 10.1542/peds.2014-0692. PubMed PMID: 24864185.
4. Emery CA, Black AM, Kolstad A, Martinez G, NettelAguirre A, Engebretsen L, et al. What strategies can be
used to effectively reduce the risk of concussion in sport?
A systematic review. Br J Sports Med (2017) 51(12):97884. doi: 10.1136/bjsports-2016-097452. PubMed PMID:
28254746.
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Nanomedicine: Integrating the advances in
nanoscale technology
into novel medical practices
Dave Ben-Nun
Sackler School of Medicine, Tel Aviv University, Tel Aviv
Nanomedicine is among
the most prolific fields
of
current
scientific
research. By harnessing the
technological progress that
has characterized the past
50 years, this discipline is
augmenting the visualization
of
nano-scale
cellular
processes with the goal
of modulating nano-scale
cellular interactions. This
rapidly developing field
spans nearly all scientific
disciplines
and
medical
specialties, and it presents
Karen Arane
significant promise in the
struggle against some of
the most pernicious human diseases. The main
domains in which medical nanotechnology in
particular has shown promise thus far are: imaging
techniques, drug delivery platforms, and selective
cellular targeting.
The origins of nanotechnology can be traced to the
early-20th century. In this time, Max Planck and
Albert Einstein theorized the existence of small
particles that must obey their own sets of physical
laws. Soon afterward, structures smaller than 4
nanometers were identified in ruby glasses via a
microscope developed by Richard Zsigmondy and
Henry Siedentopf (1). This discovery launched
an era of microscopy that culminated with the
discovery of the atom, cells, intracellular structures,
and eventually DNA and RNA in the 1950s and 60s.
Richard Feynman is credited as the first scientist
to describe the concept of nanotechnology without
specifically using the word “nano.” In a 1959 lecture
entitled “There’s Plenty of Room at the Bottom,” he
described the potential of manipulating matter at

the atomic level and the impact it could have on
scientific research (2). Norio Taniguchi is attributed
with coining the term “nanotechnology” in a 1974
paper in which he described the fledgling field
as “the processing of separation, consolidation,
and deformation of materials by one atom or one
molecule” (3).
Today, nanomedicine is a burgeoning area of
research with modalities being implemented across
medical specialties. In the field of pulmonology,
for example, nanoparticle complexes and carriers
have been engineered in order to better address the
immune dysregulation that occurs in asthma. The
technology has also been applied to treat Chronic
Obstructive Pulmonary Disorder (COPD), cystic
fibrosis, and various pneumoconioses (4). In
anesthesiology, attempts are in progress to develop
ultrasensitive nanosensors that can detect plasma
biomarkers indicative of pain so that physicians
can better address chronic pain syndromes (5). In
cardiology, gold and silica nanoparticles have been
developed to improve the supply of the vasoactive
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compound nitric oxide (NO) to blood vessels in
order to address systemic effects of cardiovascular
disease such as hypertension (6). Additionally,
in neurology, the use of Multiwalled Carbon
Nanotubes (MWCT), which cross the blood brain

Key Points: Types of Nanoparticles
Protein-drug conjugated nanoparticles
• Proteins are directly conjugated to drug
molecules
• This link is usually biodegradable once it
has entered cell
• Because the link is so readily destroyed,
this drug is sometimes prematurely
released
Liposomal nanoparticles
• Spherical particles created by using lipid
bilayers
• Allows hydrophilic drugs to be
encapsulated by dissolving drug in liquid
• Releases drug by fusing with cell
membrane (since lipid bilayer is similar)
Polymeric nanoparticles
• Customized polymers that can vary in
molecular weight, biodegradability, and
hydrophobicity
• Limitations include shape constrictions
and wide size distribution
Dendrimeric nanoparticles
• Spherical macromolecules with many
branches originating from a central point
• Created layer by layer
Hydrogels
• Cross-linked water soluble polymers
• Retain fluid in large quantities
Reference
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nanomedicine: a review of recent success in drug
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2017;6:44. doi:10.1186/s40169-017-0175-0.

barrier and are taken up by malignant brain cells to
induce cell death, has shown promise as an effective
therapy against glioblastoma multiforme, a brain
malignancy with an extremely high mortality rate
(7). Several examples in other specialties abound.
Regarding imaging techniques, nanoparticles and
materials have improved the monitoring of nanoscale cell components. For example, the use of
quantum dots, semiconductor crystals modified
to appear luminescent on imaging devices, have
enabled the visualization of genes, nucleic acids,
proteins, and cell processes in real time (8).
Radiolabeled nanoparticles have been used to
quantify tumor volume, visualize macrophage
activity, demonstrate atherosclerotic plaque burden,
and quantify metabolic activity at the cellular
level.9 So called “nanoreporters”, nanoparticles
injected alongside a specific drug, can report on
drug accumulation in the tissue, allowing for the
monitoring of the efficacy of pharmacokinetics and,
as an extension, predicted therapeutic outcome in
real time (9).
Drug delivery is another robust and promising aspect
of the field of nanomedicine. In the past 20 years,
there has been a massive increase in the amount
of research and clinical trials aimed at developing
nanoparticle delivery mechanisms to enhance drug
delivery. One way in which nanomedicine can
improve drug delivery is by overcoming existing
drug efflux mechanisms in cancer, for example.
Drugs bound to nanoparticles can be deployed in
order to circumvent drug efflux pumps, to silence
transcription of drug resistance proteins, and to
inactivate plasma membrane proteins used for
intercellular transport (10). Nanotechnology drug
delivery platforms have also been shown to reduce
the toxicity of bound pharmacological compounds
and to increase the selectivity of their destination,
thereby reducing off-target effects and increasing
therapeutic effectiveness (11).
Nanomedicine also holds special promise in the
area of personalized medicine, particularly as it
relates to drug delivery. Drug delivery platforms
can be optimized to carry a certain type of cargo
and to target specific cell types, which makes
them amenable to fine modulation to account
for diversity within a population. The advances
in genomic sequencing have made it possible to

identify personal mutations present in cancerous
cells that can then be targeted using tailored therapy.
There exists a wide realm of small interfering RNA
(siRNA), DNA, micro RNA (miRNA), and lipidbased nanoparticles that are actively being trialed for
potential therapeutic activity against many forms of
malignancy (11). In some cases, future oncological
therapy may involve delivery of a personalized antioncogenic payload via nanoparticles to cellular
targets that have been selectively chosen, thereby
increasing the efficacy of cancer cell destruction
while reducing the massive “collateral damage” that
is typical of traditional chemotherapy.
Scientists have pushed beyond visualization and
response to cellular processes and into the domain
of cellular DNA re-programming via gene therapy
using nanomedicine. For example, researchers at
Johns Hopkins University have demonstrated that
biodegradable nanoparticles can be used to deliver
specific fragments of DNA for incorporation into
the DNA of malignant brain cancer cells, ultimately
leading to the death of the cancerous cells while
sparing non-malignant “bystander” cells (12).
This study shows that nanoparticles can be used
as vectors to ferry specific fragments of DNA
into targeted cells with the goal of altering their
character. This development heralds much promise
and simultaneously awakens the ethical dilemma of
where to set boundaries in procedures that intend
to alter human DNA.
The developments in modern medicine that are
ushered in by the continued advances in the multidisciplinary field of nanomedicine hold much
promise. However, the era of nanomedicine, which
brings with it increasing precision and ability to
manipulate even the most mundane of cellular
processes, will inevitably bring with it a host of
moral and ethical questions and quandaries. How
much manipulation is too much? What cellular
processes should remain untouched? Moreover,
the attraction of new, personalized, and advanced
treatments must be tested against the established
“boring” treatments of the past to ensure that they
actually provide quantifiable advantage beyond
mere “curbside appeal” and the promise of increased
billings.
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The Rise of Reflexology in Alternative Care
Ziv Rechany
Sackler School of Medicine, Tel Aviv University, Tel Aviv
In the modern age of healthcare, many individuals have
chosen to take a consumer approach in selecting the type
of care they are interested in receiving. With the rise in
popularity of Complementary Alternative Medicines
(CAM), consumers of healthcare are interested in a wide
range of modes of care for their ailments. In fact, a recent
study reported that “more than 80% of women with breast
cancer turn to complementary and
integrative health (CIH) therapies
for
symptom
management”
(Wyatt, 2017). Mainstream CAM
usage has prompted the scientific
community to define what CAM
is, and to understand the plethora
of modalities offered. The term
CAM is a broad description that
encompasses “a group of diverse
medical and health care systems,
practices, and products that are not
presently considered to be part of
conventional medicine” (NCCIH).
CAM is typically divided into
five general categories: Mind &
Body medicine, Biological-based
Practices, Manipulative & Bodybased Practices, Energy Medicine,
and Whole Medical Systems. This
literature review will focus on the
therapeutic use of reflexology,
Elana Cohn
a manipulative & body-based
practice. This modality will be
evaluated through recent studies that assessed claims of
“significant beneficial outcomes” as well as the proficiency
required to deliver care to patients (Hart, 2015).
The practice of reflexology is defined as “a non-invasive
complementary practice involving the use of alternating
pressure applied to reflexes within reflex maps of the
body, located on the feet, hands, and outer ears” (RAA).
The popularity of reflexology has grown so much that
it is now one of the top six CAM treatments used in
the United Kingdom (Hart, 2015). It is not uncommon
to hear endorsements like, “reflexology is a powerful
adjunct therapy that can be extremely beneficial” and
experts promoting that “It is important to attend a fully

qualified reflexologist preferably, what may be referred
to as a clinical reflexologist” (Hart, 2015). Yet while
individuals like Lisa Mueller, director of the Reflexology
Association of America (RAA), claims that “there have
been significant beneficial outcomes for patients as a
result of incorporating reflexology” (Hart, 2015), the
literature has not demonstrated many direct gains by the
utilization of reflexology as adjunct
care nor of proof demonstrating the
need for a “clinical reflexologist” to
attain these aims.
A sleep laboratory study from
Belgium sought to explore the effects
reflexology on sleep architecture
for patients suffering from sleep
disorders (Véron, 2012). The study
involved spending three nights at
the sleep lab, where each patient
served as their own control and
each received one twenty-minute
session during either night two
or three of their stay. A polygraph
was used to measure changes in
sleep architecture overnight, and
perceived outcomes were entered
into a Visual Analogue Scale (VAS),
which is a measurement instrument
for subjective characteristics or
attitudes that cannot be directly
measured. While the polygraph
measuring sleep architecture indicated there were
no statistically significant differences between nights
with and without reflexology, the VAS for sleep quality
showed a statically significant increase (Véron). Patients
reported that the reflexology session improved sleep
quality, despite no measured changes in brain waves. To
the authors of the study, this suggested that “[reflexology]
stimulates endogenous factors causing a feeling of wellbeing and comfort in those patients” (Véron, 2012).
Therefore, unsurprisingly, patients reported that a
service tantamount to a foot massage before sleep aided
in relaxation. The question remains, is this gain unique
to the application of skill by a professional reflexology
practitioner, or can anyone provide this service?

A recent study explored the use of home-based reflexology
delivered by a friend/family caregiver for symptom
management during breast cancer treatment (Wyatt,
2017). In this study, a control group was compared to the
reflexology care group in which a caregiver received two
home visit training sessions by a trained reflexologist.
The first visit was utilized to demonstrate the 30-minute
session, and during the second visit the caregiver was
required to exhibit the ability to perform the protocol
with 90% accuracy. From that point, the caregiver was
left with illustrations and contact information in case
they needed support. Patients then used the “M. D.
Anderson Symptom Inventory (MDASI)” for self-report
on the severity of a myriad of symptoms including
pain, fatigue, nausea, and others. While the study did
show some statically significant difference in reports of
fatigue and pain between the two groups, an additional
parameter emerged as an inseparable aspect of the
study. These practitioners were not skilled and seasoned
experts applying their skills to ameliorate symptoms, but
rather laymen with very minimal training. Therefore, it
is not clear whether it is the expertise of the practitioner
that really matters or merely the contact and relationship
with the individual applying the modality.
A recent study was conducted to examine the possibility
of “delivering reflexology to people moderately to
severely affected by multiple sclerosis and to investigate
the effect on a range of symptoms” (Miller, 2012). Of note
in this study is the approach to measure the effects of
reflexology when compared against a placebo response.
The groups were divided into a reflexology group and a
sham reflexology group that utilized services from the
same practitioner but were only provided with a nontherapeutic foot massage. This study found no statistically
significant difference between the groups receiving
reflexology and sham-reflexology and stated that, “results
do not support the use of reflexology for symptom relief
in a more disabled multiple sclerosis population and are
strongly suggestive of a placebo response” (Miller, 2012).
Further, the improvements noted in the study were small
and insignificant, leading the authors to posit that “reflex
points used in reflexology are perhaps not as specific
a location as previously suggested” (Miller, 2012).
The authors eventually concluded that the therapist
relationship with the participants may have had more of
an influence on the results than the treatment.
The Miller study revealed several salient points that
have been demonstrated in previous literature as well.
First, perhaps the proficiency in locating and utilizing
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pressure points for the practice of reflexology has been
overstated. The Wyatt study showed that a layman with
minimal training and expertise was able to deliver what
they claimed to be gains on par with that of a trained
reflexologist. Next, the very nature of the modality is
suspect. Human contact in the appropriate context is
known to alleviate anxiety and stress, and evidence
of this dynamic was discussed in all three studies.
However, there is still a major difference between stating
that human contract can bring about positive gains
and claiming that the use of reflexology is the specific
modality that delivered these benefits.
In the ever-changing sphere of healthcare trends, one
fact is certain: CAMs have become an inseparable part
of what patients view as worthwhile supportive care. As
future physicians we must decide whether a modality
that often performs no better than placebo is a treatment
option we want to endorse to our patients. Our first
duty is to “Do No Harm”, but as Miller so aptly stated,
“Treatment was well tolerated... no adverse effects being
noted”. Therefore, is a modality which “does no harm”
good enough considering its secondary gains, or do
we as clinicians strive to attain something more for
our patients? That is a question we need to answer for
ourselves.
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Abstract
Attention-Deficit/Hyperactivity Disorder (ADHD)
is an increasingly widespread disorder associated
with significant functional impairment in multiple
domains, including sleep quality. Although the
relationship between ADHD and sleep has been
extensively studied and supported in children, it has
not been similarly documented in adult patients, for
whom only a few studies have been conducted in
this population; thus in the current literature, there
is insufficient evidence to determine a significant
correlation.
Thus, the study’s purpose is purpose of the study
was to explore the relationship between sleep
quality and the risk of ADHD diagnosis in adults.
The researcher hypothesized that participants who
are at risk of being more likely to be diagnosed with
ADHD would score higher on the Pittsburg Sleep
Quality Index (PSQI), indicating a worse sleep
quality. The study investigated the sleep quality
of 40 university students (20 female and 20 male)
aged 18-22 in relation to their scores on the PSQI.
The results were significant [t(38) = 4.24, p < 0.05]
with a large effect size of r^2=0.321, supporting
the relationship between sleep quality and ADHD
risk. These results provide implications in ADHD
diagnosis and treatment; however, they require
further study of refinement and replication in a
more representative sample of the adult population.

Introduction
Attention-deficit/hyperactivity disorder (ADHD)
is characterized as a behavioral disorder that
inhibits one’s ability to stay focused and consists of

Lior Fusman: AWAKE
attributes such as short attention span, hyperactivity,
inattention,
restlessness,
and
impulsiveness.
ADHD is classified into 3 subtypes: (1) ADHD of
the predominantly inattentive; (2) ADHD of the
predominantly hyperactive-impulsive; and (3) ADHD
of the combined type consisting of both inattentive
and hyperactive-impulsive behaviors (American
Psychiatric Association, 2000). The disorder is often
associated with functional deficits that can manifest
in academic, social, and occupational settings
(Dopheide & Pliszka, 2009). On average, the disorder
affects 6-8% of children and 4.4% of adults (Barkley
& Brown, 2008; Kessler et al., 2006). When a child
is diagnosed with ADHD, there is a 60% likelihood
the disorder will persist into adulthood (Yoon, Jane &
Shapiro, 2013).
Of all children diagnosed with ADHD, about 70%
are diagnosed with another condition. Any disorder
can co-exist with ADHD; however, there are several
co-occurring conditions that can alter and enhance a

patient’s symptoms (Biederman, Newcomb & Sprich,
1991). A common comorbidity is sleep disorders.
Generally, sleep disorders include a variety of
problems with sleeping, such as falling and staying
asleep, excessive daytime somnolence, and abnormal
behaviors during sleep. (Dagan et al., 1997; Gruber,
Sadeh & Raviv, 2000). The most common sleep
disorders include sleep apnea, restless leg syndrome,
and insomnia (Spira & Ancoli-Israel, 2013). Sleep
apnea disorders include: snoring – the blockage of
one’s airway resulting in the inability to transfer air
into the lungs; obstructive sleep apnea – the collapsing
of one’s airway causing low oxygen levels; and central
sleep apnea – the desistance of breathing due to the
inability of the brain to signal taking a breath. Further,
insomnia, a sleeping disorder that affects 1 in 10
adults, is characterized by difficulties in falling and
staying asleep, and a non-restorative sleep that results
in poor sleep quality (Spira & Ancoli-Israel, 2013).
Insomnia disorder also manifests during the daytime,
causing symptoms that mimic classic presentations
of ADHD. Such symptoms include concentration
and attention difficulties, memory impairments, and
daytime fatigue (Dopheide & Pliszka, 2009). Insomnia
is the most common sleeping disorder, which may be
attributed to its wide range of inciting factors, such as
stress, worrying, arousal, chronic pain, and the use of
sleep-disturbing medications (Malaffo & Espie, 2007).
Studies of sleep disorders in children with ADHD
have provided overwhelming evidence indicating
a significantly more impaired sleep compared to
children without ADHD (Cortese et al., 2009; CohenZion & Ancoli-Israel, 2004; Golan et al., 2004; Sadeh
& Bar-Haim, 2006; Yoon, Jain & Shapiro, 2013).
Excessive daytime sleepiness, defined as sleepiness
that occurs during a time where an individual would
be expected to be awake and alert, is the primary
symptom of patients who suffer from sleep disorders
(Littner et al., 2005). Studies indicate that children with
ADHD exhibit greater excessive daytime sleepiness in
comparison to healthy controls. (Golan et al., 2004;
Lecendreux et al., 2000). Thus, current literature
demonstrates an interaction between ADHD and
excessive daytime sleepiness in children.
Dopamine is a neurotransmitter that carries out
motor control and hormone release tasks. Studies
suggest that dopamine plays an important role in both
excessive daytime sleepiness and ADHD development
(Maher et al., 2002). Patients with ADHD often exhibit
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specific polymorphisms of D4 (DRD4) a dopamine
transporter (DAT1) that seem to decrease brain
dopamine levels (Albrecht et al., 2014; El-Faddagh et
al., 2004; Langley et al., 2006). These dopamine D4
receptors are known to modulate melatonin synthesis
in the pineal gland, a small endocrine gland in the brain
that is central to the regulation of circadian rhythms.
Dopamine inhibits the effects of norepinephrine, a
neurotransmitter in the pineal gland that synthesizes
and releases melatonin hormones – hormones
that prepare the body for sleep. Thus, a decrease in
dopamine levels results in insufficient inhibition of
norepinephrine, which could lead to irregular sleep
patterns and aggravated circadian rhythms (González
et al., 2012). Overproduction of melatonin and a lesser
capability for the brain to “wake up” explains many
typical ADHD symptoms such as difficulty getting
out of bed, extensive irritability in the morning,
and the overall excessive daytime sleepiness seen in
patients with ADHD and sleeping disorders (Owens
et al., 2009). This evidence supports the theory that

Key Points: What is Attention Deficit
Hyperactivity Disorder (ADHD)?
• A common neuropsychiatric
disorder that manifests in childhood
and adolescence that can persist into
adulthood1
• The most noticeable deficits of
ADHD surround frontal and subcortical
dysfunction, particularly executive
function2
• Examples of executive functions include
multitasking, problem solving, reasoning,
and inhibiting responses2
References
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excessive daytime sleepiness is directly associated
with ADHD in both children and adults.
In 2006, studies revealed that 70% of ADHD patients
suffered from sleeping disorders and 37% of these
patients met the criteria for subjective excessive
daytime sleepiness (Oosterloo et al., 2006; Sadeh,
Pergamin & Bar-Haim, 2006). The most common
cause of excessive daytime sleepiness is a disturbance
in sleep quality (Slater & Steier, 2012). Thus, a measure
of poor sleep quality indicates increased excessive
daytime sleepiness. When compared to the pediatric
population with ADHD, adults with ADHD are
more likely to complain of sleep problems (Philipsen,
Hornyak, & Reimann, 2006) and indicate lower sleep
efficiency, longer latency, and more interrupted sleep
than healthy controls (Boonstra et al., 2007; Sobaski
et al., 2008). However, the interaction between sleep
quality and ADHD has scarcely been researched and
the interaction of sleep disorders and ADHD in adults
has yet to be determined (Yoon, Jain & Shapiro, 2013).
If adults with ADHD demonstrate a worse sleep
quality, this information would provide evidence
about the interaction between sleep disorders and
ADHD in the adult population, therefore suggesting
that adults with ADHD may have sleep problems that
exacerbate or contribute to their ADHD symptoms.

The Present Study
The aim of the present study is to investigate the
interactions of sleep disorders and ADHD symptoms
in the adult population, as research in this group is
relatively scarce. This study will also examine the
direct relationship between sleep quality and ADHD
symptoms, whereas previous research focused on
a broader range of sleeping variables that are both
quantitative and qualitative. Only a qualitative sleep
measure will be used, as it is the most accurate
predictor of excessive daytime sleepiness.
For the purposes of this study, ADHD patient
diagnoses will not be necessary; rather, a rating of
ADHD symptoms will be utilized. If sleep quality
is significantly different for participants who
demonstrate more ADHD-like symptoms, there
will be a better understanding of the interaction
between sleep and ADHD in the adult population. A
positive relationship suggests that poor sleep quality
can manifest as ADHD symptoms and subsequently
increase the risk of being diagnosed with this disorder.

Participants who are at risk of being diagnosed with
ADHD will be defined as those who have indicated 4
or more symptoms consistent with the disorder.
Based on findings discussed in this paper’s
introduction, it is hypothesized that adults at risk of
being diagnosed with ADHD will exhibit significantly
worse sleep quality than those who are not at risk of
haviong this disorder. This hypothesis is based on
current literature, which reveals a strong relationship
between sleep quality and ADHD for children.

Methods
Participants
The sample was composed of 40 university students
aged 18 to 22 years (M=20 years, SD=1.24), enrolled
at Western University. The sample consisted of 20
males and 20 females, all unknown to the researcher.
Participants were selected via convenience sampling,
and a systematic selection plan was used to increase
randomization within the sample. Every 5th person
who walked into the University Community Center
was approached and verbally asked to participate
in a study concerning the interaction between
attention and sleeping habits. Fifty people were
invited to participate, with 4 refusing and 6 who
were unqualified. The remaining 40 consented and
completed the study. All participants were exposed
to the same experimental conditions and were asked
to complete 2 types of surveys. Due to the use of a
convenience sampling procedure, the results of this
study are subject to potential sources of sampling bias
and may not be generalizable to the entire population.
Since the sample only consisted of university students,
it may be comprised of unique characteristics (such
as high average IQ) that are not generalizable to the
entire population. No compensation or credit was
given as reward for participation in this study.

Materials
Pittsburgh Sleep Quality Index. Participants
completed a short version of the Pittsburgh Sleep
Quality Index (PSQI; Buysse et al., 1989), consisting
of the first 9 9-items (see Appendix A). Item 10
and 5j were not used, as they were not relevant for
the purposes of this study. This self-report survey
was used to differentiate between “poor sleep” and

“good sleep” by measuring the following divisions:
subjective sleep quality, sleep latency, sleep duration,
sleep efficiency, sleep disturbances, use of medication,
and daytime dysfunction. Scoring of the answers
was based on a 0 to 3 scale, where 3 reflected the
negative extreme. The first four 4 PSQI items were
open-ended questions that required the participant to
report an accurate number response to the items. For
example, Iitem 2 stated “How long does it take you fall
asleep each night?” Responses to items 1 and 3 were
not scored individually but instead used to derive a
component score for the “sleep efficiency” whereby
the following equation was used: Sleep efficiency=
(#hours slept/ #hours in bed) X 100%; the number of
hours slept was derived from Iitem 4, and the number
of hours in bed was derived from the sum of Iitems 1
and 3. Sleep efficiency was then scored according to
the following scale: 0: more than 85%; 1: 75-84%; 2:
65-74%; or 3: less than 65%. Item 2 was scored using
the following 3-point scale: 0: 0-15 minutes or less;
1: 16-30 minutes; 2: 31-60 minutes; or 3: 60 minutes
or more. Item four 4 was scored on a 3-point scale
such that: 0: more than 7 hours; 1: 6-7 hours; 2: 5-6
hours; or 3: less than 5 hours, scored 0, 1, 2, and 3,
respectively. Items 5-8 were rated on a 3-point scale: 0:
not during the past month; 1: less than once a week; 2:
once or twice a week; or 3: three or more times a week.
For example, item 6 asked, “During the past month,
how often have you taken medicine (prescribed or
over the counter) to help you sleep?” Item 9 was also
reported on a 3-point scale: 0: very good; 1: fairly
good; 2: fairly bad; or 3: very bad. These were scored 0,
1, 2, and 3, respectively. The nine items were allocated
to the seven components that were added up in order
to derive a global PSQI score.
The Pittsburgh Sleep Quality Index was deemed a
valid and reliable measure, with a Cronbach’s alpha
of 0.83, and was supported internationally through a
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variety of several studies that employed it as a means
of measuring sleep efficiency (Smyth, 2012). The
survey was distributed in a paper and pencil format,
and it took approximately five minutes to complete.
ADHD Self Report Scale. Participants proceeded to
complete part A of the adult ADHD Self Report Scale
(ASRS-v1.1; Kessler et al., 2005), which contained six
items to assess symptoms of Attention-deficit Deficit
Hyperactivity Disorder (see Appendix B). Only part
A of the ASRS-v1.1 questionnaire was used, since part
B is only useful in providing insight about specific
ADHD symptoms, which is beyond the scope of this
study. The items were rated on a 5-category frequency
scale that consisted of the following divisions: Never,
Rarely, Sometimes, Often, and Very often. For
example, item Item 1 stated, “How often do you have
trouble wrapping up the final details of a project, once
the challenging parts have been done?” ARSR scores
in the shaded boxes of the questionnaire indicated
symptoms that are consistent with adult ADHD.
These boxes were used to divide the participants into
two categories: “at risk” or “not at risk” of ADHD. If
four or more marks appeared in the shaded boxes of
the surveywere shaded, the participants were placed
in the “at risk” category. However, if fewer than
four marks were recorded in the shaded boxes, the
participants were categorized as being “not at risk.”
The ASRS v1.1 was deemed to have high internal
consistency and reliability with a measure of 0.63-0.72.
The measure has been observed to yield test-retest
correlations (using Pearson correlations) of 0.58-0.77
(Kessler et al., 2007). The survey was distributed in a
pencil and paper format, and it took approximately
three minutes to complete.

Sex

Age (years)

% of Participants

Male

Female

18

17.5

3

4

19

20

5

3

20

27.5

2

9

21

22.5

7

2

22

12.5

3

2

Table 1. Description of Participants
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Procedure
Participants were recruited individually at Western
University between the hours of 1:30pm-3:00pm
from Monday-Friday. It was crucial to survey the
participants around the same time each day at a
consistent hour, as perceived wakefulness varies
with time of day. Each participant was given a letter
of information and a document of informed consent
prior to their participation in the study (see Appendix
C). Individually, they filled out the PSQI questionnaire
and then completed the ASRS. The study was
described verbally to
each participant as “a
9
survey that measures
the interactions between
8
attention and sleep.”
Upon completion of the
7
surveys, the participants
were given a debriefing
6
letter (see Appendix
5
D) and an opportunity
to ask questions and
4
express concerns.
PSQI Score
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Results

risk of ADHD. Results show a considerable relation
between students who are at risk of being diagnosed
with the disorder and their scores on the Pittsburgh
Sleep Quality measure. Specifically, reporting 4 or
more hyperactive-impulsive symptoms (the criterion
for ADHD risk) was significantly correlated with an
increase in the global PSQI score, indicating worse
sleep quality. The results of this study are consistent
with Neha et al. (2010), which found a significant
relationship between ADHD risk and the global PSQI
score, indicating worse sleep quality in children who
are at risk of the disorder.

Not at Risk
At Risk

3
2

To
explore
the
1
relationship
between
sleep quality and ADHD,
0
an independent t-test
ADHD Risk
was conducted (see
Table 1 for description
Figure 2. Mean and Standard Deviation values of (PSQI) for both at risk and not
of participants). The
at risk of ADHD groups.
analysis revealed that
students who were at risk Note. Higher scores indicate worse sleep quality.
of being diagnosed with
ADHD had a significantly worse sleep quality (M =
As previously outlined, dopamine dysfunction is
7.82, SD = 1.83) than those who were not at risk of
implicated in sleep disorders and also in ADHD.
having ADHD (M = 5.14, SD = 1.77), t(38) = 4. 24, p <
These results might establish a stronger understanding
0.05. Mean sleep quality scores are presented in Figure
of the dopamine system’s workings and dopamine’s
2. There was a moderate relationship (r^2= 0.321).
proposed role as the underlying mechanism for this
With 95% confidence, the difference in average sleep
relationship. For example, if dopamine functions
quality for the groups is between 1.40 and 3.96.
improperly, melatonin production may be disturbed,
thus affecting the body’s circadian rhythms and
Discussion
causing abnormal sleep patterns. Additionally, it
might decrease daytime alertness, which is seen in
The study investigating the relationship of sleep quality both ADHD and sleep disorders (Owens et al., 2009).
and Attention-Deficit/Hyperactivity disorder in
adults supports the hypothesis that individuals at risk The significant relationship between sleep quality
of ADHD have worse sleep qualities than those not at and ADHD further suggests a correlation between

excessive daytime sleepiness and ADHD. Such
a relationship might reframe many hyperactive
symptoms as coping mechanisms to counteract
daytime sleepiness. Furthermore, it could explain the
difficulty in concentration and attentional tasks since
the brain is not “fully awake” yet during the day. This
analysis would be consistent with findings from Palm
et al. (1992) in which there was increasing excessive
daytime sleepiness in children with ADHD. Children
were described as more “sleepy” and exhibited
more extreme deficits in hyperactivity, attention,
restlessness, and impulsivity.
The overlap between sleep disorders and ADHD
symptoms has prompted several case studies
about the misdiagnoses of ADHD in children. For
example, Picchietti and Walters (1994) found that
34% of pediatric ADHD patients in their study had
sufficient symptoms to be diagnosed with periodic
leg movement disorder. Hickey et al. (1992) discussed
three case studies of children with restless leg
syndrome who had been misdiagnosed with ADHD.
Likewise, Brooks (1993) reported that sleep apnea is
often misdiagnosed as ADHD since many children
with sleep apnea exhibit hyperactive symptoms. Since
the present study documents a relationship between
ADHD and sleep in the adult population, it may provide
further evidence for common pathophysiological
mechanisms between the two disorders that has been
hypothesized in previous studies. Further, it might
address the process of ADHD diagnosis by suggesting
the possibility of a sleep measurement component
during the time of diagnosis in order to eliminate
sleep disorders as the cause of ADHD symptoms.
Ultimately, the elimination of sleep variables may
increase the certainty of ADHD diagnosis and avoid
the possibility of misdiagnosis.
This study of sleep and ADHD allows for the
opportunity to advance ADHD treatments. A case
study by Dahl et al. (1991) reported that a ten-yearold girl with ADHD and insomnia showed significant
improvements in sleep and daytime behaviors after
co-treatment with behavioral modification for her
ADHD and chronotherapy (circadian rhythms
regulation therapy) for her insomnia. Specifically,
she demonstrated progress in concentration, task
completion, arithmetic proficiency, and social
interactions. A report by Bergman (1976) documented
the attenuation of sleep difficulties and hyperactivity
symptoms after therapy for insomnia in the case of a
seven-year-old boy diagnosed with both ADHD and

Page 29

insomnia. Thus, these findings suggest that ADHD
interventions should incorporate sleep therapy to
reduce or even eliminate symptoms. The results of the
current study may also suggest a similar pattern in the
adult population.

Limitations of the Current Study
The current study has many limitations, resulting
from the generalizability of the sample to the entire
adult population, the sample size of the study, and
possible measurement reactivity as a result of the
non-blind nature of the study. An in-depth discussion
of each limitation follows.
Generalizability of Findings to the Adult
Population. The population of the study was limited
to the university population, aged 18-22 years. The
older adult population may be different than the young
adult population that was surveyed, possibly resulting
in statistical results that are not representative of the
entire adult population.
Sample Size. The sample size of the study was limited
to 40 participants, 20 males and 20 females. This is
a relatively small sample, limiting the generalizability
to a large population. Further, there were only 7
participants who met the criteria for “At Risk of
ADHD” category, whereas the “Not At Risk of ADHD”
category consisted of 33 respondents.
Measurement Reactivity. Students were not blind
to the study; thus, measurement reactivity may have
played a role in its results. For example, a participant
may have adjusted their responses according to
the experimenter’s expectations. Particularly, if the
participant were to assume that the researcher is
expecting to find certain results about their sleep
quality, based on their demonstration of ADHD
symptoms, they would score their questionnaires
accordingly.

Future Directions and Practical
Implications
The current study contains various limitations
that can be addressed in order to facilitate further
research in this field. First, a larger sample size that
encompasses a wider age range should be utilized
to improve the generalizability of the results to the
adult population. Additionally, the researcher should
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conduct a blind experiment in order to eliminate all
sources of measurement reactivity. This study provides
major implications in the field of ADHD diagnosis,
highlighting the necessity of disqualifying alternative
causes of symptoms prior to propounding an ADHD
diagnosis. Since sleep disorders and ADHD have
corresponding symptoms, one should consider sleep
variables at the time of ADHD diagnosis to ensure
that behaviors are solely congruent with ADHD. This
measure would minimize misdiagnoses, ultimately
increasing the certainty of an ADHD diagnosis. These
results provide possible implications in interventions
for both sleep disorders and ADHD. A sleep quality
component may be incorporated into ADHD therapy
to enhance the overall treatment for ADHD. Likewise,
sleep disorder treatments can be augmented by
incorporating a behavioral therapy component that
targets ADHD symptoms. These treatments would
require further study to determine their effectiveness.
Additional research regarding the correlation between
the number of hyperactive-impulsive symptoms and
global PSQI score should be conducted in order to
further validate the relationship between ADHD and
sleep quality. Likewise, it might be useful to study
gender differences in sleep quality for individuals at
risk of ADHD in order to determine gender’s role
in the prevalence of this disorder. Should genderassociated research be conducted, implications in
future diagnosis and treatments of ADHD may be
established. In particular, if research yields significant
differences in gendered sleep quality scores, then a
varying sleep quality criteria for ADHD diagnosis
should be incorporated, along with diversifying the
degree of sleep-targeting mechanisms in ADHD
treatments.

Concluding Remarks
This study’s purpose was to determine if a relationship
exists between ADHD and sleep quality. The present
study’s results were consistent with previous research
regarding pediatric patients in that a significant
relationship was found between sleep quality and
ADHD. Future directions should include adjustments
to the sampling methodology of the current study by
creating a more representative sample of the adult
population and increasing control over extraneous
variables like measurement reactivity. The study
provides implications in ADHD diagnosis and
treatment for both sleep disorders and ADHD.
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Caffeine’s acute impact on blood pressure,
heart rate, stroke volume, and cardiac
output before and after peak exercise
Joe Mehrabi
Sackler School of Medicine, Tel Aviv University, Tel Aviv

Abstract
Caffeine is a common substance in the sports
energy drinks utilized by many athletes, permitting
them to train more strenuously for longer periods
of time. During exercise, several cardiovascular
variables are amplified to accommodate the
body’s oxygen demand. This experiment aims
to shed some light on caffeine’s impact on blood
pressure, heart rate, stroke volume, and cardiac
output before and after exercise. Out of a pool of
93 students, 42 men and women (21 caffeinated;
21 non-caffeinated) were chosen at random
and asked to pedal on a stationary bicycle until
exhaustion. Their blood pressures and heart rates
were recorded at rest and peak performance, and
their stroke volumes and cardiac outputs were
derived. It was hypothesized that all variables
at rest and peak performance would be higher
among those who consumed caffeine prior to the
experiment as compared to those who did not
consume caffeine. At peak exercise, caffeinated
individuals exhibited higher heart rates, stroke
volumes, and cardiac outputs than those who were
non-caffeinated. At rest, caffeinated individuals
only showed higher stroke volumes, while all
other variables remained relatively similar to
those of non-caffeinated individuals. Because of
conflicting results from other studies of caffeine
on blood pressure, heart rate, and cardiac output,
it can only be definitively concluded that stroke
volume is impacted by caffeine at rest and
immediately after peak exercise.

Introduction
Coffee is consumed daily by millions of people across
the United States for its main ingredient: caffeine.

Liat Litwin: Caffeine Heart
Caffeine can be consumed in multiple forms to
increase short-term energy and metabolism. Athletes
are notorious consumers who frequently ingest
caffeine through energy drinks. It has been established
that caffeine has an effect on cardiovascular variables,
such as blood pressure and heart rate, at rest (Hartley
et al., 2004).
While exercising, other metabolic functions like an
increase in plasma epinephrine and norepinephrine
may amplify the effects of caffeine (Van Soren et
al., 1998; Robertson et al., 1978). Epinephrine is
commonly known for its ability to increase metabolic

rate and maintain its elevation (Ratheiser et al.,
1998). In addition to promoting epinephrine levels
during exercise, caffeine also exerts its effect when
the consumer is at rest. Adenosine decreases neuronal
activity, lulling the brain to rest (Dunwiddie et al.,
2001). Caffeine inhibits adenosine by binding its
receptors in the brain, thus prolonging the consumer’s
alertness and attention, making him/her feel more
awake for a longer period of time (Ribeiro et al., 2010).
While the effects of caffeine on the human brain and
metabolism at rest and during exercise are clearly
known, this study aims to shed light on the effects of
caffeine on cardiovascular variables at rest and after
exercise. During exercise, cardiovascular variables
such as blood pressure (BP), heart rate (HR), stroke
volume (SV), and cardiac output (CO) rise to
accommodate the body’s increased demand for oxygen
(Burton et al., 2004). Due to caffeine’s excitatory effect
on neuronal and metabolic variables in the body, it
is hypothesized that those who did consume caffeine
(caffeinated) prior to exercising will exhibit (1) higher
resting and peak HR, (2) higher resting and peak
MAP, (3) higher resting and peak SV, and thus (4)
higher resting and peak CO than individuals who did
not consume any caffeine (non-caffeinated) prior to
exercising.
In this experiment, 93 individuals between ages of 20
and 51 were asked to exercise until exhaustion. From
this pool of individuals, 42 were randomly chosen
for further statistical analysis based on their caffeine
consumption prior to the experiment. This subset was
divided into two groups of 21 based on whether or not
caffeine was consumed prior to the experiment. Their
BP and HR were measured before and after exercising
to derive other cardiovascular variables.

Materials and Methods
Before exercise commenced, basic information was
collected about the participants such as age, height,
weight, and if they consumed caffeine prior to the
experiment. The sources of caffeine included soda,
a cup of coffee, and RedbullTM energy drinks, and
there was no time-specified latent time between
consumption of caffeine and the participation in the
experiment. Subjects ranged from ages 19-44 (mean =
23.33). A total of 21 subjects consumed caffeine prior
to the exercise trial (M=13, F=8) while the other 21
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Key Points: Adenosine Receptors
• Adenosine receptors are a G-protein
coupled receptors, with adenosine acting
as the ligand
• Caffeine also binds to the adenosine
receptor, acting as a potent antagonist,
and stimulates release of excitatory
neurotransmitters1
Reference
Fredholm BB, Bättig K, Holmén J, et al. Actions of
caffeine in the brain with special reference to factors
that contribute to its widespread use. Pharmacol
Rev 1999; 51:83.

did not (M=7, F=14). The average body mass index
(BMI) for the 42 subjects was 23.12.
Each participant got on the stationary bicycle
ergometer and his/her resting HR and BP was
obtained. A facemask was placed on the participant to
measure respiratory variables. It contained three ports
with one-way valves. The subject inhaled air through
the two side ports and air was exhaled through the
third port. The third port was connected to a tube
leading to a gas analyzer and a spirometer. The data
from these inputs was recorded with an iWorx box
and Labscribe2 setup.
Data was recorded at rest for a one-minute interval to
gauge resting respiratory variables. After the resting
period, the subjects were asked to pedal and maintain
a speed of 80 rpm throughout the experiment and not
stop until the end of the experiment. Once the subjects
felt exhausted, they were allowed to stop pedaling.
The subjects pedaled at level 0 for two minutes for
warm-up data to be recorded and to allow them to get
used to pedaling on the stationary bicycle. After the
warm-up, the experiment commenced at level 0. The
subjects pedaled at increasing work intensity levels for
one-minute intervals. At the end of each interval, HR
was recorded from the bicycle ergometer. When the
subjects could no longer maintain a speed of 80 rpm,
the experiment ended, and the BPs of the subjects
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were immediately recorded. The subjects were then
permitted to cool down by pedaling leisurely for at
least one minute.

The final cardiovascular variable that was derived
was cardiac output (CO). CO was derived from using
Equation 5.

The cardiovascular variables from the exercise were
calculated via a series of equations. Below is the
cascade of equations and variables used to calculate
stroke volume (SV) in Equation 1.

Equation 5. CO = HR × SV

Equation 1. SV = Ppulse – AD
Equation 2. Ppulse = Psys - Pdia
Equation 3. AD = 1.5 ml/mmHg
Arterial distensibility (AD) is the measure of how
well the arteries stretch. According to Equation 3,
the default value of 1.5 ml/mmHg was applied to
this variable. In Equation 2, BP measurements from
before and after the exercise experiment were used to
calculate Ppulse.
For the purposes of this study, mean arterial pressure
(MAP) was used as a proxy to gauge BP from the
participants before and after the exercise experiment.
It was calculated using Equation 4.
Equation 4. MAP = Pdia +

Ppulse
3

These variables were calculated and recorded for
each individual. SV, MAP, and CO were recorded for
rest and peak performance. For the purposes of this
experiment, data from 42 individuals were chosen
from a pool of 93 participants to examine the acute
effects of caffeine on the cardiovascular system in
response to exercise. 21 random individuals who
reported consuming caffeine prior to the experiment
were chosen to match 21 other random individuals
who reported not consuming caffeine prior to the
experiment. The data were represented with unpaired
t-tests and p-values to convey statistical significance.

Results
The purpose of this experiment was to examine how
the consumption of caffeine immediately impacts
certain cardiovascular variables in response to
exercise. The cardiovascular variables HR, SV, CO,
and MAP were compared among 21 caffeinated and 21
non-caffeinated individuals at rest and peak exercise.
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Figure 1: Resting and peak heart rates (HR) for
subjects who did and did not consume caffeine prior to
exercising.

Rest		
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Figure 2: Resting and peak stroke volumes (SV) for
subjects who did and did not consume caffeine prior to
exercising.

At peak performance, the hypothesis was supported
because the average HRs of individuals who consumed
caffeine was observed to be ~8.5% (p = 0.0002)
higher than those who did not consume caffeine
prior to the experiment. These data are plotted and
depicted in Figure 1. However, the resting heart rates
of individuals who consumed caffeine did not differ
from those who did not consume caffeine (p = 0.481).
In fact, according to Figure 1, there appeared to be a
slight, yet insignificant, decrease in resting HR among
caffeinated participants, undermining the hypothesis.
Yet, caffeine still seemed to be a factor in raising peak
HR in response to exercise.
Unlike the results for HR, SV seemed to be greater for
caffeinated individuals at rest and peak performance.
In Figure 2, the caffeinated individuals showed an
average SV that was ~19% higher at rest than those
of the non-caffeinated individuals at rest (p = 0.036).
And at peak exercise, those who consumed caffeine
showed significantly higher SVs than those who did
not consume caffeine (p = 0.040) by ~19.3%. Both
results supported the hypothesis that the caffeinated
individuals would express higher SVs than those who
were non-caffeinated.
Figure 3 conveys results similar to those recorded for
HR in Figure 1. At peak performance, the COs of the
caffeinated group of participants were significantly
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higher than those of the non-caffeinated group (p =
0.007) by 30%, supporting the hypothesis. At rest,
there was a slight increase in CO among those who
were caffeinated, but these data did not convey any
statistical significance (p = 0.098). Therefore, because
the resting CO of caffeinated individuals was not
significantly greater than those of non-caffeinated
individuals, these data did not support the hypothesis.
In addition to influencing peak heart rate, caffeine
still appears to be a factor in increasing the CO at peak
exercise.
The BPs of participants were measured using MAP as
a proxy. The MAPs of caffeinated individuals did not
seem to differ from those who were non-caffeinated
at rest (p = 0.827) or peak exercise (p = 0.263). While
Figure 4 suggests very slight differences in MAP for
both variables, these differences were not statistically
significant. The results for MAP between caffeinated
and non-caffeinated individuals do not support
the hypothesis and suggested that caffeine has little
influence on BP during exercise.

Discussion
Caffeine is a staple resource in the lives of many
university students for established reasons. It is used
for a simple energy boost while studying, exercising,
and waking up in the morning. The purpose of this
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Figure 3: Resting and peak cardiac outputs (CO) for
subjects who did and did not consume caffeine prior to
exercising.
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Figure 4: Resting and peak mean arterial pressures
(MAP) for subjects who did and did not consume
caffeine prior to exercising
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study was to examine the effects of caffeine on the
cardiovascular variables HR, SV, CO, and MAP
at rest and immediately after peak exercise. It was
hypothesized that all four variables would be higher
at rest and after peak exercise in individuals who
consumed caffeine prior to the experiment. According
to the results, it appears that caffeine does have an
impact on peak HR, SV, and therefore CO as well as
resting SV, showing increases in each by 8.5%, 19%,
30%, and 19.3%, respectively. However, resting HR
and CO along with both MAP measurements seemed
to not differ significantly between non-caffeinated and
caffeinated individuals, undermining the hypothesis.
These data provoke a reason to believe that caffeine
increases blood flow throughout the body by affecting
the heart.
Stroke volume was expected to increase due to
caffeine’s ability to increase arterial stiffness (Mahmud
et al., 2001). Equation 1 demonstrates that arterial
distensibility affects SV. The stiffening of the arteries
by caffeine decreases arterial distensibility and,
therefore, increases SV. This relationship explains the
significant increase (p < 0.05) observed at both rest
and peak exercise.
While caffeine is known to raise the HR of individuals,
it has been reported that HR does not significantly
differ between caffeinated and non-caffeinated
individuals in response to exercise (Daniels et al.,
1998). Yet, caffeine has been shown to increase
ambulatory heart rate (Green et al., 1995). While
there are conflicting studies, this study measured that
caffeinated individuals exhibited an ~8.5% increase in
average HR compared to non-caffeinated individuals.
The acute effects of HR may be variable when
considering the heart’s response to exercise.
According to Equation 5, CO is directly proportional
to both HR and SV. Thus, the pattern for CO mirrored
that of HR because of their direct relationship. At
rest, average CO and HR did not exhibit a significant
increase in caffeinated individuals; however, peak
exercise yielded a significant increase in average CO
and HR. This relationship can be understood using
the general values of the two variables. While there
are no coefficients in Equation 5 that would affect the
value of CO, HR tends to be a greater number than
SV, thereby carrying more weight in the equation. The
variability of average HR between the two populations
is too low for the increase in average SV of caffeinated

Caffeine Content of Various
Beverages and Substances
Brewed coffee
• Serving size: 235mL
• Content: 133mg (range: 102-200)
Brewed tea
• Serving size: 235mL
• Content: 53mg (range: 40-120)
Espresso
• Serving size: 30mL
• Content: 40mg (range: 30-90)
Red Bull
• Serving size: 245mL
• Content: 80mg
5-hour ENERGY
• Serving size: 60mL
• Content: 215mg*
* Reported by Consumer Reports
References:
Harland BF. Caffeine and nutrition. Nutrition 2000;
16:522.
Juliano LM, Griffiths RR. Caffeine. In: Substance
Abuse: A Comprehensive Textbook, Fourth Edition,
Lowinson JH, Ruiz P, Millman RB, Langrod JG
(Eds), Baltimore: Lippincott Williams, & Wilkins,
2005.
Center for Science in the Public Interest. Caffeine
Content of Food and Drugs.

individuals to significantly impact the average CO. If
HR, rather than SV, were increased by 19% at rest, the
difference in average CO between the two populations
would have been significant. Because HR has a greater
impact on CO, the CO-HR mirror is a valid pattern.
This study is not without its limitations. In a previous
study of a similar experimental protocol, caffeinated
individuals demonstrated a higher average MAP at rest
and after peak exercise by 11% and 5%, respectively
(Daniels et al., 1998). Daniels et al. have also shown
that caffeine increases BP among resting individuals

as compared to individuals who consumed a placebo.
However, in the present study, the lack of a difference
in MAP between caffeinated and non-caffeinated
individuals is anomalous. No significant changes in
MAP were seen between the two populations at rest
and peak exercise. One interpretation of this result
is this study did not control how much caffeine each
individual consumed. Also, the latent BP conditions,
regular caffeine consumption habits, and the period
between caffeine consumption and the trial were not
controlled. While the effects of caffeine were present
in other variables regardless of the amount consumed,
latent BP conditions, or latent caffeine consumption
habits, it remains anomalous as to why MAP, and
therefore BP, were not affected.
Another limitation of this study is the imbalance
between male and female participants in each studied
group. Additionally, the design of the study is an
unpaired t-test whereas some may view a paired t-test
to be more appropriate.
It can be concluded that caffeine has an impact
on SV at rest and immediately after peak exercise.
Additionally, caffeine’s effect on HR and, therefore,
CO may be varied when comparing results to other
literature. We cannot conclude whether caffeine has
an effect on BP and, therefore, MAP because this
study’s results conflict with those in other literature.
Future experiments may aim to explore how certain
respiratory variables are impacted by the consumption
of caffeine before and after peak exercise in order to
further establish caffeine’s benefits and detriments in
relation to physical training.
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