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Letter From the Editors 

Dear Sackler community, 

A few months ago, when we were writing our letter 
for our previous edition, we were thinking about the 
power of the scientific and medical community to 
bring certainty to chaos. COVID-19 had upended 
the world, but the vaccines were already on the way, 
and it seemed like only a matter of months before 
this whole thing was behind us. And now, we have 
the delta variant, the “delta plus” variant, the lamb-
da variant, and seemingly the rest of the alphabet. 
News outlets, which seemed just about ready to wrap 
up their COVID coverage, are once again leading 
with stories of overwhelmed ICUs. And with what 
we know about viruses, COVID-19 will continue to 
evolve and change, no matter what research or vac-
cines we develop. Despite our best efforts, nature 
threw some chaos back into the mixture of certainty 
we had concocted.  

For as long as we can collectively remember, humans 
have tried to control the uncertainty that life has pre-
sented. We developed farming to ensure that we had 
food over the course of four drastically different sea-
sons. We created electricity to make sure we had a 
constant light source. We continue to hone research 
and expand technologies, and that has given our lives 
a consistency and a reliability that we have never had 
in our history. Antibiotics were rightly heralded as a 
medical miracle, and they have saved tens of millions 
of lives. However, in recent years, we are standing 
on the brink of a world with widespread antibiotic 
resistance that threatens to bring us from 2021 back 
to 1921. We have a vast arsenal of chemotherapeutic 
drugs, but it’s always a race to stay ahead of the next 
inevitable mutation that renders it all useless.  

So when the circumstances change, what can we do? 
What can we find?

What we consistently find in research is a paradox 
that we must learn to live with. 

On the one hand, we have to acknowledge the limits 
of our knowledge and our abilities. We have to accept 
that we will always live with some level of uncertainty, 

and that this uncertainty itself can drive us to ask more 
questions and find more answers. On the other hand, 
we in the medical community are required to know so 
much that at times, it seems that we are expected to 
know everything without limits. It’s a hard paradox to 
work and live with every day, and it can often be easier 
to just “stay in our lane” and in our intellectual comfort 
zone. But if COVID-19 has taught us anything, it’s that 
we must never be complacent, and there will always be 
another challenge and another frontier around the cor-
ner. 

In this issue, you will find an incredible diversity of Sack-
ler students striving to know and understand more. You 
will read about the de-stigmatization of mental health, 
the promise and peril of psychedelic research, the nu-
ances of healthcare economics, and more. You will see 
the breadth and depth of curiosity our community has 
in areas as diverse as literature, economics, and comput-
er science. So, it is with this in mind that we invite you to 
sit back and enjoy this latest issue of the Sackler Journal 
of Medicine.    

As this is our last issue and letter as co-Editors in Chief, 
we want to thank you, our readers and classmates, for 
remaining patient and curious during this turbulent 
time. It has truly been an honor and a privilege to play 
a small role in supporting student research, and we are 
sincerely grateful. As we pass our positions to the new 
leaders of the Journal, we can guarantee that as always, 
there will be more questions to ask and to explore. 

As always, 

Shuey and Samantha
Editors-in-Chief 
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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 Journal of Medicine Readers, 
 
This quote, although arising in the world of sports, 
seems to be as fitting for a medical student as much 
as for the whole world.  Six months ago, we thought 
we could see the light at the end of the tunnel of this 
terrible pandemic. It appeared that medical science 
had once again risen from defeat to save humanity 
from itself.  Today, with the cases of the virus mount-
ing and the seriously ill again filling the ICU’s and 
wards of our hospitals, we seem further than ever 
from knowing the answers.  Should we vaccinate with 
a booster?  Should we continue business as usual?  
Should we develop new vaccines? It seems only a fool 
would venture a prophecy at this time. 

However, this feeling of uncertainty is certainly 
not foreign to you, the readers and contributors to 
the Journal.  How often in your education have you 
learned a “truth” only to find later that it wasn’t quite 
as true as it seemed?  For me as a first-year resident 
in Radiation Oncology, I remember asking my men-
tor whether ductal carcinoma in situ was ever tested 
for the progesterone receptor like we tested invasive 
breast cancer.  The truth that I had been told, as had 
everyone else, was that if DCIS was estrogen receptor 
positive, it was also progesterone receptor positive. 
So, there was no need to check the progesterone re-
ceptor as well.  “OK,” I told myself, “I guess that wasn’t 
such a great question.”  It turns out that only a few 
years later, a pathologist at another institution would 
ask just that question and found out that indeed not 
all DCIS that is estrogen positive is also progesterone 
positive. Aside from missing out on a great publica-
tion, that taught me some important lessons.  

First, there is never a bad question. Second, just be-
cause someone tells you something is true (or false, 
for that matter) don’t give up until you really research 
it.  But perhaps the most important of all, now that 
residents and students often come to me with ques-
tions, never be so sure of yourself that you don’t check 
and double check yourself, because maybe you’re 
missing something. 

So which is it?  Should we believe the mentors, scien-
tists, and theorists that tell us what to do, or should 
we just do it all on our own? I think the truth in med-
icine lies somewhere in the middle.  Sure, we should 
rely on our institutions of higher learning and those 
mentors that came before us to provide us with a 
foundation of knowledge. Without this foundation, 
we would be reinventing the wheel every week and 
no one would have the ability to make progress.  But, 
never stop asking and questioning our science and 
our methodology, because it’s likely that most of us 
on the faculty side will come to rely on the ingenuity 
and gifts of our students for our life and our profes-
sion’s survival. 

In this vein, I again congratulate the Editors-in Chief 
and the entire editorial staff, writers, reviewers, art-
ists, layout editors and everyone else that has contrib-
uted to this great Journal. 

You are the future – keep up the good work! 

Aaron

“Just when you think you know the answers, I change the questions.”

-Rody Piper
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Finding the Self by Losing the Self: Is there 
a place for psychedelics and hallucinogens 
in psychiatric therapy?
Paula Elizabeth Tefera1, Anaïs Di Via Ioschpe1 
1Sackler School of Medicine, New York, NY, USA

Abstract: This commentary addresses existing medical research findings on the subject of hallucinogenic drugs’ 
physiological, psychological, and therapeutic effects. Within the past 5 years, medical journal publications 
surrounding the use of psychedelic drugs such as lysergic acid diethylamide (LSD), 3,4-Methyl enedioxy 
methamphetamine (MDMA), psilocybin, and N,N-dimethyltryptamine (DMT) have been attributed with 
potential treatments for a range of psychiatric states and disorders. According to current literature, these drugs 
showed antidepressive, anxiolytic, and non-addictive effects on patients with treatment resistant depression (TRD) 
, anxiety-induced chronic illness, post traumatic stress disorder (PTSD) and substance abuse. Although these 
psychedelic drugs have different effects on the body that remain poorly understood, they share an influential 
psychedelic experience commonly referred to as “ego dissolution” or “egolessness”. Ego dissolution is a phenomenon 
in which the mind is transcended by observing thoughts as they travel rather than being fully immersed within 
them. It is a state of mind that can be reached through the practice of meditation which involves self-detachment 
from thoughts. By inducing a state of mind free from the pervasive thoughts of the ego, the mind gains the tools to 
build a sense of separation, allowing it to avoid being carried away by the fast current of consciousness. Throughout 
this commentary we will explore the current neurobiological and psychological research, review the limitations, 
and discuss future implications for psychedelic-assisted treatment and therapy. 

“When consciousness stops trying to catch its own tail, I become nothing, and discover that I am everything.”

-Jin Y. Park

Learning Points 
 » Psychedelic drugs have therapeutic poten-

tial for use in treatment and psychotherapy 
of various psychological and psychiatric 
disorders 

 » Neuroimaging links hallucinogens to sero-
tonergic, fear processing, and resting state 
neural networks 

 » Positive psychological effects are reported 
with psychedelic substances

 » Drug-induced ego dissolution creates a less 
turbulent mental state

 » Stigmatization more than actual risks im-
pede medical research

Introduction

 Psychoactive and hallucinogenic natural 
substances have been used for millennia across 
diverse cultures globally for both ritualistic and 
therapeutic purposes. Albert Hofmann, a swiss 

Abbreviations: LSD = lysergic acid diethylamide, MDMA = 3,4-Methyl enedioxy methamphetamine, DMT =  N,N-dimethyltryptamine, TRD =  
treatment resistant depression, PTSD =  post traumatic stress disorder, DMN = default mode network, ADHD = attention deficit hyperactivity 
disorder, MDD = major depressive disorder, SPECT = single photon emission computed tomography, rCBF = regional cerebral blood flow, V1 =  
primary visual cortex, RSC = retrosplenial cortex, PCC = posterior cingulate cortices, BOLD fMRI = blood-oxygen-level dependent fMRI, BDNF = 
Brain-derived neurotrophic factor, GHB = gamma-hydroxybutyrate GHB, GAD = generalized anxiety disorder, SPECT = single photon emission 
computed tomography, CBF = cerebral blood flow 

chemist who first synthesized LSD and psilocin 
claims that the importance of LSD is to “provide 
material aid to meditation” and the universal 
significance of a powerful visionary experience22. 
The term psychedelic was coined by psychiatrist 
Humphry Osmond, linking the Greek word ‘psy-
che’ (mind or soul) with ‘delom’ ( show), and  was 
announced in the New York Academy of Sciences 
meeting in 195745. Although there is controversy as 
to which drugs are termed “psychedelic” or “hal-
lucinogenic”, for the purposes of this commentary, 
psychoactive compounds are those that promote 
novel changes in perception, cognition, mood, and 
sometimes a transformed mental state46,15. Halluci-
nogens can be synthetic or plant-based molecules; 
most of the psychoactive compounds such as psi-
locybin, LSD, DMT, and MDMA share serotonin 
5-HT2A receptor agonist activity. Although these 
receptors are widespread across the brain, they are 
highly concentrated within frontocortical regions 
that regulate cognitive and emotional functions13. 
Unlike other drugs of abuse, these hallucinogenic 
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drugs carry no addictive potential as it has been 
repeatedly shown that they are not physiologically 
habit-forming47. Moreover, when administered 
in controlled settings, these drugs consistently 
show antidepressive, anxiolytic, and non-addic-
tive properties, especially in the setting of treat-
ment-resistant psychiatric illness and substance 
abuse13. 
The psychoactive compounds discussed in this 
commentary include a semisynthetic ergoline 

the angular gyrus. This resting state network becomes 
active when a person is not focused on the outside 
world, but rather thinking about themselves and how 
they relate to others in the past or future. Disruption of 
this self-referential network has been highly reported 
across numerous mental health disorders and neu-
rological diseases such as schizophrenia, Alzheimer’s 
disease, PTSD, autism spectrum disorders, substance 
abuse, attention deficit hyperactivity disorder (ADHD), 

substance 
known as 
LSD, psilocy-
bin, a chem-
ical agent 
present in 
many fungi 
containing 
psilocin or 
an ester of 
psilocin, 
ayahuasca, a 
plant-based 
brew con-
taining the 
endogenous 
substance of 
DMT, and 
finally, the 
5-HT2A 
receptor ag-
onist, mono-
amine-oxidase A inhibitor, and indirect 5-HT2A 
and catecholaminergic receptor agonist known as 
MDMA 1,25,13. 

What do neuroimaging studies exibit? 

 A comprehensive review of serotonergic 
hallucinogens’ transient and long-term impact on 
neural function found that they affected the fron-
tolateral/frontomedial cortex, medial temporal 
lobe, and amygdala, as well as reduced activity in 
the default mode network (DMN)13. The neuro-
imaging methods used were PET, SPECT, MRI or 
blood-oxygen-level dependent (BOLD) contrast 
fMRI.  The cortical brain regions mentioned are 
involved in emotional processing, fear/anxiety 
processing, cognitive function, and regulation of 
mood and perception13. The DMN is a large-scale 
brain network primarily composed of the medial 
prefrontal cortex, cingulate cortex/ precuneus and 

anxiety, and 
depression2. 
Depression 
and ADHD 
are typically 
associated 
with hyper-
activation 
of the DMN 
and mir-
rored by 
polarized 
or excessive 
forms of 
self-generat-
ed thought2.

Ayahuasca/DMT

 Ayahuasca is an entheogenic brew composed 
of the Banisteriopsis caapi vine, the Psychotria viridis 
shrub or similar substitute, and possibly other ingre-
dients that are boiled in water and ingested like tea. 
The main psychoactive compound is DMT, which is 
activated orally by the presence of the B. caapi vine. 
Ayahuasca is documented to significantly reduce acti-
vation of the DMN including the posterior cingulate 
cortex/precuneus and the medial prefrontal cortex 12,3. 
Given that this network is involved in self-referential 
thought processing, its manipulation holds thera-
peutic implications across disorders characterized by 
negative perception of the self, such as in anxiety and 

Art by Anais Di Via Ioschpe
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depression. In a clinical trial conducted in Brazil, a 
single oral dose of ayahuasca was administered to 17 
volunteers with major depressive disorder (MDD). 
The use of Tc-99m-ECD single photon emission 
computed tomography (SPECT), an imaging modali-
ty that detects abnormal regional cerebral blood flow 
(rCBF), revealed a significant increase in blood per-
fusion in the left nucleus accumbens,  right insula, 
and left subgenual area12, 13. The nucleus accumbens 
is associated with reward processing centers in the 
brain, the subgenual region is related to the process-
ing of sadness, while the insula is linked to emotion 
and the regulation of the body’s homeostasis31, 38. 
Since these brain regions are highly implicated in 
disorders such as depression, anxiety and addiction, 
there may be a therapeutic affiliation between the use 
of hallucinogens and these disorders.
  
Lysergic Acid Dietheylamide 

 LSD is a semisynthetic ergoline substance 
that is often added to an absorbent paper, which is 
then divided into decorated pieces, each equivalent 
to one dose, and dissolved on the tongue. It is noted 
to increase visual cortex CBF and greatly expand 
primary visual cortex (V1) functional connectivi-
ty profile which correlates strongly with ratings of 
visual hallucinations7, 8. More recently, the focus of 
LSD’s therapeutic potential has been its ability to 
decrease activity in the DMN and promote a more 
present and centered state of mind13, 10. A decrease 
in connectivity between the parahippocampal and 
retrosplenial cortex (RSC) was strongly correlated to 
participant ratings of “ego-dissolution” and “altered 
meaning,” implying the importance of this particular 
circuit for the maintenance of “self ” or “ego” and its 
processing of meaning8. Another study conducted in 
the United Kingdom investigated the effects of LSD 
on mental time travel during spontaneous mentation 
using BOLD contrast fMRI in 20 healthy volunteers. 
The results revealed significant reduction in mental 
spaces for the past, suggesting that LSD induces a 
mental state more firmly rooted in the present 43. 
 
Psilocybin

 Psilocybin, also known as “magic mush-
rooms’’ is shown to reduce the stability of the brain’s 
functional patterns, decrease activation in the 
amygdala to both negative and neutral pictures, and 

attenuate the activation of the bilateral occipital gyri, 
lingual gyrus, fusiform gyrus and temporal gyri, 
regions also within the DMN13. The reduced stability 
of the neural patterns suggests a less constricted and 
more intercommunicative state of brain function 
while a decreased signal in the amygdala correlat-
ed with self-rated positive mood in participants13. 
Another study investigated psilocybin’s role on 
visual-limbic-prefrontal network connectivity and 
the results showed that psilocybin significantly de-
creased the threat induced modulation of top-down 
connectivity from the amygdala to the visual cortex. 
Top-down connectivity refers to one of the meth-
ods of contextual information processing, in which 
conclusions of general patterns are formed before 
analyzing smaller details. In other words, it refers to 
quick perception that is driven by cognition. There-
fore, hindering this pathway seems efficacious for 
those suffering from PTSD13.
 Another study explored the effects of mind-
fulness and psilocybin during a 5-day psilocy-
bin-assisted mindfulness retreat and observed the 
functional connectivity within the DMN. It revealed 
a decoupling of medial prefrontal and posterior 
cingulate cortices (PCC), two key regions within 
the DMN43. Key functions of the PCC include the 
coordination of mental representations, conceptual 
self–other distinction, inward versus outward-di-
rected mentalizing, and the maintenance of a uni-
tary sense of self that when hindered, can  induce a 
state of self-transcendence9, 34, 23, 24. Furthermore, 
psilocybin triggered religious-like experiences in 
healthy participants, resulting in long-term changes 
in behavior, temperament, and personality18. Psilo-
cybin-induced spiritual experiences, as well as the 
perceived severity of the experience, were linked to 
decreases in tobacco and alcohol dependence16, 4. In 
fact, one study showed that 12 of the 15 participants 
demonstrated biologically that they maintained 
smoking abstinence at a 6 month follow-up16. 

MDMA

 MDMA has a complex mechanism of action 
and has been investigated mostly as a tool in psy-
chotherapy for those suffering from PTSD. MDMA 
is shown to decrease amygdalar and hippocampal 
activity and increase prefrontal cortex activity. In 
a mouse model, MDMA administered before a 
fear extinction learning task showed an increase in 
brain-derived neurotrophic factor (BDNF) in the 
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amygdala. BDNF is an important molecule that 
regulates memory reconsolidation after recall and  
is also involved in neurogenesis due to its role in 
increasing the size of dendritic spines on cortical 
neurons13, 49. It is involved in extinction learning, a 
process that is crucial for healing in PTSD patients. 
Since MDMA seems to play a role in memory 
reconsolidation and fear extinction, these process-
es may be underlying the beneficial outcomes of 
MDMA assisted psychotherapy in reducing PTSD 
symptoms49, 26. 

What are the psychological correlates?

Anxiety, Depression & Addiction

 Watts et al. reviewed the results from a 
6-month follow-up interview from patients who 
had recently completed a clinical trial of psilocy-
bin for TRD and performed a qualitative, thematic 
data analysis. Following the interview analysis, the 
participants that experienced a clinically significant 
response reported that the most influential effect 
of the drug was the novel state of consciousness 
that was reached. They described their previous 
depression as being trapped in a mental prison and 
the new psilocybin-induced state of mind endowed 
them with a sense of freedom from their mental 
incarceration. This liberation gave participants an 
exhilarated feeling that lasted for several weeks 
to months after the initial treatment47.  Overall, 
the thematic analysis applied to these structured 
interviews revealed a change from disconnection 
to connection in TRD participants. Furthermore, 
the mental shift from a state of avoidance of pain 
and difficult memories to self acceptance suggests 
that psilocybin induces a confrontational approach 
toward one’s emotions and inner self. Instead of 
retreating into an avoidant process, the psilocybin 
forced them to address discomfort hidden within. 
By preventing subjects from running away from 
their emotions, psilocybin could facilitate a more 
effective healing process47.  
 In regard to ayahuasca’s effects on distress-
ful symptoms, a study conducted by Sanches et 
al. demonstrated that ayahuasca induced signifi-
cant score reductions in depression-related scales 
(Hamilton Rating Scale for Depression, Mont-
gomery-Åsberg Depression Rating Scale, and Brief 
Psychiatric Rating Scale) from 80 minutes to day 21 
in 17 patients with recurrent depression39. A 2018 

systemic review done by Santos et al. revealed that 
ayahuasca reduced symptoms of depression in pa-
tients with TRD and that psilocybin and LSD reduced 
symptoms of tobacco and alcohol dependence, as well 
as feelings of anxiety and depression in patients with 
cancer11, 12.  The use of psychedelics was not related to 
a rise in mental health issues, according to the 2013 
National Survey on Drug Use and Health that consist-
ed of 130,152 respondents, randomly selected to be 
representative of the adult population in the United 
States, drawn from years 2001 to 200427. In fact, sever-
al studies have related psychedelic use to lower levels 
of psychological distress. Psilocybin and LSD were 
ranked as the safest of 20 widely used medications 
in a 2010 survey, considerably safer than alcohol and 
tobacco27. 
  Finally, Silvia Muttoni published a systemat-
ic analysis of clinical trials investigating psychedelic 
effects in patients with depression and/or anxiety that 
were searched via MEDLINE, EMBASE and PsychIN-
FO. Seven studies, with a combined total of 130 pa-
tients, were analysed in this review. Three studies were 
conducted in patients with depression, two in patients 
with anxiety and two in patients with both. The stud-
ies explored the impact of ayahuasca, psilocybin, and 
LSD on the participants’ mood disorders. The results 
showed strong and meaningful antidepressant and 
anxiolytic effects that lasted for months after treat-
ment, implying that treatment for mood disorders 
could include an alternative to conventional pharma-
cological intervention35,  21.   

Chronic disorders

 In a pilot study performed in the United States, 
a single dose of psilocybin (0.2 mg/kg) or an active pla-
cebo (niacin, 250 mg) was administered to 12 patients 
with anxiety and depressive disorders associated with 
advanced-staged cancer. Compared to niacin, psilo-
cybin was associated with significant reductions in 
anxiety symptoms one and three months after treat-
ment, while reductions in depressive symptoms were 
observed 6 months after treatment19.  It was concluded 
that positive depersonalization, positive mood, and 
facilitated creativity were some of the subjective states 
induced by psilocybin 19.
 In a cross-over study performed in Switzerland, 
12 patients with anxiety and depression associated 
with life threatening diseases such as cancer, Parkin-
son’s and celiac disease were administered a single 
dose of 200 or 20 μg LSD. The group who received the 
higher dose had greater reduction in scores on the 
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State-Trait Anxiety Inventory two months after treat-
ment. Patients also mentioned that they had more 
access to their emotions, enhanced introspective 
abilities and improved quality of life and physical 
well being. Gassar et al. discussed how the spiritual/ 
religious-inducing effects of LSD were also associ-
ated with sustained improvements in patients with 
anxiety who were living with life-threatening diseas-
es17.
 
Meditation Studies 

 According to a study that investigated the 
therapeutic efficacy of meditation along with psi-
locybin, the two interventions combined had a 
stronger beneficial impact in the treatment of MDD. 
These effects were mediated by an increase in posi-
tive mood, social skills, neuroplasticity and a reduc-
tion in stress related neuroendocrine and neuroin-
flammatory markers21. It was also noted that an open 
and appreciative state of mind was induced days 
after the treatment. The post-reflective state that was 
experienced following the psychedelic experience 
could facilitate non-judgemental thinking toward 
oneself, leading to improvements in overall well-be-
ing21. Similarly, meditation has also been linked to 
decreased excitability in brain regions such as the 
DMN; thus, it is no surprise that distressed partici-
pants displayed greater activation in the DMN43, 44.

Ego dissolution

 In Jungian terms, “Ego dissolution” is defined 
as psychic death or transformation of the psyche. 
In Buddhism, it is defined as a state of mind whose 
usual reflexive mental self referencing ceases to exist, 
and instead a space free of mental attachment is 
reached. This level of consciousness can be reached 
in meditation, and it describes a mind that is no lon-
ger at the mercy of the constant pervasive demands 
of the ego48. Anxious and depressed thoughts are 
often the result of comparing oneself to others. They 
are mostly influenced by one’s ego which constantly 
feels unsatisfied and disconnected from the good-
ness prevalent in their life. Since the ego is never sat-
isfied, thoughts driven by the ego create a depressed, 
unworthy, and anxious state. 
 With that in mind, a dissolution of the ego 
could promote a more peaceful mental state that is 
free from the debilitating ruminations of the mind. 
When investigating the role of LSD on ego dissolu-

tion, Carhart-Harris et al. found that the decreased 
functional connectivity of the DMN was correlated 
with subjective ratings of ego-dissolution8. The study 
suggested that ego dissolution could be a pleasant 
experience that is not associated with pathology and 
could hold therapeutic potential30.
Letheby and Gerrans investigated the influence of 
psychedelics on ego dissolution and noted that psy-
chedelics have an effect on mechanisms involved in 
self-binding. Self-binding refers to the phenomenon 
of devoting more cognition to self-relevant infor-
mation. Psychedelics were shown to degrade these 
binding processes, enabling subjects to participate 
in cognition not bound by self-models29. This notion 
carries therapeutic potential because if individuals 
can perceive a reality that is free from illusory think-
ing, then they can create a more pleasant mental 
environment. 
 Since ego dissolution transforms the psyche, 
it can potentially lead to a change in personality. 
It has been shown that when administered in con-
trolled settings, psychedelics induce personality 
changes such as increased openness and self tran-
scendence5, 6. Since personality seems to have an 
influence on one’s perception of reality, it can in-
fluence a patient’s symptoms or outcomes of their 
illness. For example, neurotic personalities are more 
correlated with experiencing feelings of anxiety and 
depression18. If personality plays a role in develop-
ing psychological disorders and psychedelics pose a 
positive impact on some dimensions of personality 
traits, then these drugs may be able to influence the 
outcome of psychiatric disorders. In fact, psychi-
atrists that worked with alcoholics, neurotics and 
terminal patients in the past attributed their success 
with treatment to the personality changes induced by 
the psychedelic therapy14. By creating a new frame-
work within the mind, previous tendencies such as 
ruminating and anxious/ depressed thinking have 
the potential to shift to more constructive thought 
patterns.
 
Limitations

Training & setting
 
 One of the most important factors to con-
sider in clinical and psychological research studies 
is the endeavor of facilitating a safe, transformative, 
and positive experience. It is important to control 
the setting of each dose to facilitate healing and 



Page 14 Sackler Journal of Medicine | Volume 6 | Issue 1 | 2021 
CO

M
M

EN
TA

RY
/R

EV
IE

W

decrease the frequency of “bad trips”. Peaceful set-
tings under the supervision of licensed and trained 
psychiatrists or other mental health practitioners 
are two crucial requirements needed to properly 
administer psychedelic therapy. The rise in hallu-
cinogenic clinical studies necessitates the emphasis 
of setting and administrative training for boundary 
breaking therapy and medical effects. 

Legal obstacles

 A controversy on the use and potential of 
hallucinogenic drugs remains a large limitation 
universally due to the placement of a Blanket Ban 
by the end of the 1960’s, which prohibits posses-
sion and use of all psychedelics and related drugs, 
labeling them as Schedule I drugs in the United 
States (US) and Class A in the United Kingdom. 
This status is for substances that do not have any 
accepted medical use and have high abuse poten-
tial3. In the US, this remains a federal law to this 
day, listing heroin, gamma-hydroxybutyrate (GHB), 
also known as the date-rape-drug, “bath salts”, LSD, 
DMT, psilocybin, mescaline, and cannabis all in the 
same category. However, in light of modern tech-
nology and methodology, new evidence demon-
strates that the hazards attributed to psychedelic 
drugs can be explained by impurities or incom-
petence of drug administration as a law-enforced 
prohibited substance. A critical reexamination of 
psychedelic drugs is fundamental for reform, as 
many false claims have been disproven, yet med-
ical progress remains strictly limited by law and 
laborious approval processes3.  It also important 
to recognize that the social stigma associated with 
these drugs negatively impacts medical funding. 

Research design

 As previously mentioned,  laws and negative 
social constructs dictate the use and distribution of 
psychedelic medication leading to severely limited 
medical research development. Studies that were 
analyzed within this commentary consisted mostly 
of small to medium sample sizes that lacked ethnic, 
gender, and age diversity. Caution is advised for 
generalizing many of these study findings to broad-
er populations, especially to people without previ-
ous psychedelic experience and psychosis‐prone 
individuals28. 

Contraindications and adverse effects

 These substances may be contraindicated in 
those with a preexisting highly active psyche, such as 
those suffering from hallucinations in schizophrenia 
and related syndromes, as well as high affect in bi-
polar syndromes. Each of the substances containing 
hallucinogenic properties have incompletely under-
stood mechanisms of action, yet there have been 
reports of mania-like experiences28. This leads to 
an incomplete understanding of potential physical, 
mental, and chemical side effects such as flashbacks, 
nausea, vomiting, muscle weakness, drowsiness, and 
lack of coordination. On the contrary, studies show 
no evidence that psilocybin users become physical-
ly dependent, although tolerance for the drug does 
develop when ingested continuously over a short 
period of time. 
 
Conclusion

 Overall, the serotonergic hallucinogens 
known as LSD, psilocybin, DMT/ayahuasca and 
MDMA have shown to activate brain regions asso-
ciated with mood, fear processing, mind wandering 
and memory. Ayahuasca, MDMA and psilocybin 
demonstrated reduced activity in the amygdala and 
amygdala-related networks. Since the amygdala is 
responsible for emotion and fear processing, these 
hallucinogens may be useful in rewiring fear net-
works that have been dysregulated due to trauma. 
Additionally, the DMN was shown to be down-reg-
ulated under the influence of these drugs. Since 
the DMN is active during mind wandering and 
ruminations, decreasing its activity can be helpful 
in treating disorders such as generalized anxiety 
disorder (GAD) and MDD where the mind is fre-
quently traveling into dark places. Most likely due to 
the visual and auditory amplifications, LSD helped 
facilitate a present-centered state of mind. Present 
moment thinking can be helpful in reducing depres-
sive thoughts that arise from ruminating about past 
experiences. 
 These serotonergic hallucinogens also in-
duced an egolessness state known as “ego dissolu-
tion”. Drug-induced ego dissolution can help one 
detach from intrusive mental chatter and instead 
observe it from the outside as a spectator. By creat-
ing this separation from thoughts, one can perceive 
reality more clearly. This holds therapeutic potential 
as it can help patients give less significance to nega-
tive fixations and instead recognize the contentment 
in their present life. They also produced longer 
lasting positive changes with decreased side effects 
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when compared to current therapies. Although their 
mechanism of actions are not completely under-
stood, the available evidence suggests that hallu-
cinogens may have therapeutic uses in disorders 
characterized by dysregulated emotional networks 
such as TRD, GAD, substance abuse and PTSD. With 
the rise of mood disorders and resistant treatments, 
alternative therapeutic means with no addictive po-
tential are worth being explored. 
 Ultimately, Dr. Hofmann’s spiritual insight 
that ignited the use of psychedelics provides us with 
the opportunity to explore and make creative use 
of the infinite possibilities within the human mind. 
Delving into the unknown world of psychedelics 
may seem frightening and uncertain, yet it may hold 
the answers to exactly what we need.
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Abstract
Imaging studies such as CT scans and X-rays have 
been an integral tool in diagnosing lung cancer but 
have been limited in their ability to visualize cancer 
development early on its course.  This constraint has 
allowed for the implementation of neural networks and 
artificial intelligence-aided diagnostic algorithms to 
better diagnose potential malignancies.   AI integration 
into the field of diagnostics and the development of 
radiomics allows deep learning networks to form 
connections and relationships in data that can be 
overlooked even by skilled radiologists.  Deep learning 
networks allow for more accurate diagnoses through 
the systemization of analyzing imaging modalities, 
which could improve mortality in patients, reduce 
physician burnout, and reduce cost burdens.  Even 
with the exciting outcomes of AI-aided diagnostic 
algorithms in clinical trials, there are still limitations 
in the further integration of artificial intelligence 
into medicine, such as privacy concerns and the lack 
of a centralized medical system.  And yet with these 
restraints, the future of improving outcomes and 
diagnostics lies in the integration of radiology and AI 
networks.

Introduction 

 The inability to reliably diagnose early-stage 
lung cancer is a major factor behind its high mortal-
ity rate.  Globally, approximately 2.1 million patients 
are diagnosed with lung cancer each year and it is 
estimated that it causes 1.7 million deaths annually1. 
In the United States, lung cancer is the second most 
common cancer in both men and women, behind 
prostate and breast cancer respectively with approxi-
mately 230,000 cases per year2. Lung cancer remains 
the most common source of cancer-related death 
and is estimated to cause over 135,000 deaths in the 
United States in 20202, 3.
 Despite recent advances in targeted therapy 
and immunotherapy, lung cancer generally has a 
poor prognosis, though this is strongly influenced by 
many factors including TNM staging, age, smoking 
history, and other comorbidities.  A study conducted 
by YH Luo et al. found that based on the previously 
stated variables found that 5-year-survival ranged 
from 16%-27%4. This high mortality rate is poten-

tially influenced by the fact that many patients are 
not diagnosed until the cancer is in an advanced 
stage5.
 Screening plays a vital role in reducing mor-
tality in lung cancer. A large multicenter study run 
by the National Lung Screening Trial Research Team 
compared low-dose CT against standard postero-
anterior chest radiography as a screening modality 
for lung cancer in 53,454 individuals at high risk 
for lung cancer. This study found that low-dose CT 
showed a 20% (95% CI, 6.8 to 26.7; P=0.004) rela-
tive reduction in lung cancer mortality compared to 
chest radiography6.  This study highlights the impor-
tance of screening as an easily modifiable approach 
to improve mortality.
 CT radiography coupled with risk factors 
and clinical judgment can be used by experienced 
physicians to establish a diagnosis of lung can-
cer with a relatively reliable degree of accuracy7.  
However, the utility of CT for complete diagnosis 
is limited, as the CT scan can only provide a pre-

Art by Ariela Haimovich



Page 18 Sackler Journal of Medicine | Volume 6 | Issue 1 | 2021
O

RI
G

IN
A

L 
RE

SE
A

RC
H

sumptive definition of the staging of the disease8. 
Furthermore, while CT screening for lung cancer 
does significantly decrease mortality, it has a high 
false-positive rate of about 25%, resulting in addi-
tional unnecessary and increasingly invasive test-
ing9. Despite recent improvements in Lung-RADs, 
a quality assurance tool used to standardize lung 
cancer screening,  it is still limited by a moderate 
degree of variability between radiologists and in-
complete characterization of the potential lesion10. 
This is especially an issue in small lesions--up to 
35% of lung nodules are missed on initial screen-
ing11.

Discussion 

Introduction to AI involvement

 The use of artificial intelligence in medical 
research has grown at an exponential rate over the 
last decade thanks to its ability to quickly process 
vast amounts of information and find relationships 
that prior investigational techniques might have 
overlooked. With the broad applicability of AI in 
medicine, it would be prudent for medical students 
and physicians to have a basic understanding of 
how the use of artificial intelligence can be applied 
to medical research and diagnosis12, 13.  The purpose 
of this review will be to provide basic insight into 
how AI and deep learning can be applied to lung 
cancer diagnosis and screening.
 Lung cancer is the top cause of cancer-re-
lated deaths in the United States, and it has been 
shown that effective screening can drastically 
reduce mortality by providing an early diagnosis6. 
Thus, the use of AI to improve diagnostic accuracy 
and reliability could significantly improve patient 
mortality by improving the accuracy and creating 
a more standardized diagnostic approach14.  In 
addition, there is also hope that the use of AI in 
diagnosing and treating lung cancer could reduce 
patient financial burdens with regards to cancer 
treatment.  Currently, a single month of chemo-
therapy/radiation treatment costs between $4242 
to $828714.  In the United States, the cost of cancer 
treatment is predicted to continue to escalate, along 
with the average life expectancy for lung cancer 
patients of around 14 months. With this in mind, 
one of the goals that should be considered while 
providing care is mitigating and lowering costs for 
the patient14. Finally, the use of AI could potentially 
help reduce physician burnout by reducing work-

loads and allowing physicians to develop closer in-
terpersonal relationships with their patients instead 
of being forced to spend their time and energy on 
more taxing diagnostic techniques14.
 A great deal of time has been put into the 
development of higher-quality AI to improve the 
diagnoses of a variety of cancers, including lung 
cancer.  In particular, there has been an emphasis 
on the integration of AI into the field of radiology, 
resulting in the new field of radiomics.  This field’s 
goal is to analyze large amounts of imaging data to 
develop more accurate diagnostic models15.
  The general concept behind artificial in-
telligence is to create an interconnected computer 
network that functions similarly to the network of 
neurons and synapses in the human brain.  This 
artificial network is built by utilizing a series of 
interconnected nodes that communicate to analyze 
massive amounts of data12, 13. A neural network is 
composed of layers of nodes.  Following the brain 
example, a node would serve the same function 
as a neuron, and the connections between nodes 
would be axons.  The aggregation of a set of nodes 
and axons would be a layer There are three types of 
layers in a neural network: the input layer-which 
contains the external data, the output layer-which 
contains the final result and the hidden layers.  The 
hidden layers connect the input and output layers 
through a series of different pathways.  There can 
be any degree of hidden layers between the input 
and output layers, with increasing numbers of hid-
den layers as the complexity of the neural network 
increases.  The hidden layers can be thought of as 
different pathways to reach from one input to a 
different output.
 There are two ways to categorize this type 
of machine learning: supervised and unsupervised.  
Supervised learning, as the name suggests, has a 
degree of guidance, as it requires a labeled dataset.  
Thus, the analysis done by this type of network is 
guided by input-output pairs within the data.  In 
contrast, unsupervised learning does not use data 
with predefined input-output pairs. This structure 
provides more freedom for the neural network to 
explore and suggest relationships within the data-
set.  There are advantages and disadvantages to 
both methods.  While the unsupervised models are 
a much more powerful analysis tool, a drawback 
is that they generate de novo relationships in the 
data with no control over which relationships are 
prioritized.  The unsupervised model also requires 
a great deal more computing power and data to 
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create a fully functional neural network compared 
to a supervised model.  In relative terms, a super-
vised model, although constricted by the in-
put-output labels in the data, requires less comput-
ing power, and can generate a more targeted fully 
functional neural network with fewer data.

Current AI developments in lung cancer diagnostics
 
 One of the biggest breakthroughs in AI 
implementation for the screening of lung cancers 
came from Mozziyar Etemadi and his team when 
they were able to create a convolution neural net-
work (CNN) from prior patient low dose CT scans 
(LDCT)16.  The biggest limitation with standard 
reading of LDCT scans comes from the reading 
variability between different radiologists and the 
lack of a more automated and sophisticated pro-
cess17. Etemadi and his team’s goal was to develop 
a deep learning program that could automate the 
diagnostic process.  The program was based on a 
deep learning model that analyzed over 40,000 CT 
scans from about 15,000 patients.  The algorithm 
was able to construct a three-dimensional model 
from LDCT scans and output a malignancy prob-
ability, a risk score, and localizations for predicted 
cancerous nodules16.  The model was then tested 
against radiologists under two different condi-
tions:  lung cancer screenings using current and 
prior CT scans as well as lung cancer screenings 
using only a singular CT scan.   When radiologists 
were able to read multiple CT scans, their results 
were similar to those of the deep learning mod-
el16.  Both the sensitivity and the specificity of the 
diagnostic results showed no significant difference 
between the radiologists and the deep learning al-
gorithm.  When only reading a single CT scan, the 
model significantly outperformed the radiologists 
amongst all the different scored lung cancer scans. 
  Similarly, Dr. Nam M.D. and his team ob-
served inconsistency in diagnosing lung cancer via 
chest x-ray.  The variability between readers was 
extremely concerning, with recent data demon-
strating that about 20% of lung cancers visible on 
chest x-rays were missed on first readings18.  The 
goal of Dr. Nam’s project was to develop a deep 
learning algorithm to better diagnose malignant 
pulmonary nodules on chest radiographs19.  The 
algorithm, Deep Learning Automatic Detection 
model (DLAD), pulled data from a dataset of over 
43,000 CT scans and over 34,000 patients that 
were obtained between 2010 and 2015.  To test 

the accuracy of the newly developed algorithm, 
Dr. Nam and his team tested the DLAD against 
18 physicians (15 of which were either radiology 
physicians or residents).  When using the area 
under the curve as a measure of diagnostic accura-
cy, the algorithm diagnosed more accurately than 
fifteen of the eighteen physicians.  Secondly, when 
the physicians used the algorithm as a “second 
reader” to help make a more accurate diagnosis, 
the accuracy of 17 of the 18 physicians increased 
with 14 of them demonstrating a statistically 
significant increase in diagnostic accuracy19.   The 
main strength of the DLAD model was that it was 
able to diagnose nodules in traditionally visually 
difficult areas,  such as overlapped areas (the hilum 
and apex of the lung).  The deep learning model 
developed by Dr. Nam showed that when artificial 
intelligence was combined with radiologists the 
increase in diagnostic accuracy increased signifi-
cantly, which can be lifesaving.

Conclusions

 AI has enormous potential in helping 
diagnose lung cancers and other pathologies.  By 
equipping radiologists with machine learning 
algorithms, the ability to diagnose lung cancer 
earlier and more accurately significantly increas-
es. However, there are some early challenges and 
restraints.  Many of the challenges facing the 
implementation of AI in clinical practice involve 
the lack of a centralized healthcare record sys-
tem20. Dr. Rabbani of McGill University writes that 
“access to large amounts of well-organized data is 
essential for the application of machine learning in 
healthcare”20.  Patient records currently are not set 
up for machine learning algorithms and are many 
times unorganized and are of varying file types. 
The second major restraint on AI integration are 
matters of privacy.  The data being inputted to 
these learning algorithms are very personal and 
sensitive and actions such as removing names and 
obscuring dates are necessary21.  A balance must 
be struck between the ease of accessibility of the 
data and yet secure enough to prevent inappro-
priate access.  Even with these challenges ahead, 
the future still looks promising as the integration 
of AI precision and radiologist diagnostic acumen 
allows for earlier diagnoses and more time to po-
tentially treat patients.
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Aphasia: Is Time the Cure?
Daniella M. Melamed¹, Tova S. Beeber¹, & Robert H. Jame1 
1Sackler School of Medicine, New York, NY, USA

Abstract: Wernicke’s encephalopathy is a neurological condition characterized by the triad of ophthalmoplegia, 
ataxia, and confusion. It is classically caused by thiamine deficiency (Vitamin B1), a vitamin responsible for the 
integrity of the body’s nervous system. Thiamine deficiency is classically seen in alcoholics who do not have 
sufficient intake of nutrients including thiamine. Many patients who present with Wernicke’s encephalopathy 
also present with different forms of aphasia. Aphasia is a pathology that occurs due to brain damage that impairs 
the patient’s ability to comprehend speech, produce speech, and/or read and write. Many times, Wernicke’s 
encephalopathy presents with Wernicke’s Aphasia, also known as Fluent Aphasia. This is a form of aphasia 
where patients are unable to comprehend spoken words or form coherent thoughts, yet are able to assemble 
incomprehensible and meaningless words.. Wernicke’s Aphasia is caused by a lesion to the Wernicke area of the 
brain, which is the gyri forming the lower posterior left sylvian fissure playing a role in language comprehension 
and speech production. In this case report, we will discuss a patient who was diagnosed with Wernicke’s 
encephalopathy and presented with Wernicke’s Aphasia. 

Learning Points
 » The reader should be able to understand 

the relationship between thiamine defi-
ciency and aphasia. 

 » The reader should be able to understand 
the presentation of Wernicke’s Apha-
sia in terms of speech production and 
speech coherency.

 » The reader should appreciate the vari-
able time and progression of speech 
therapy needed to treat a patient with 
aphasia.

Case Presentation

 We report the case of a male with an un-
known age who was diagnosed with Wernicke en-
cephalopathy. The patient was found in the middle 
of the road unconscious and brought to Ichilov Hos-
pital in Tel Aviv by ambulance. He presented to the 
emergency department unresponsive to verbal or 
physical stimuli with a Glasgow Coma Scale of 9 and 

Vital Signs -Temperature of 35oC

- Pulse of 112

-Blood pressure of 98/63

-Oxygen saturation on room air of 93%

Lab Values -Leukocyte Count- 37.0 x 109 cells/ µL

-K- 4.72 mmol/L

-Glucose- 700 mg/dL

-Blood pH- 6.8

-HCO3- 4.3 mmol/L

-C-reactive Protein- 160 mg/dL

-Negative Toxicology Screen

Physical Findings -Disheveled

-Unresponsive to verbal or physical stimuli

-Unable to communicate

-Smelled of alcohol

-Pale skin color

-Diaphoretic

-Vomiting without traces of alcohol

-Signs of cellulitis on his right leg

-Surface penile lesions

-No nystagmus or ataxia noted

Table 1: Vital Signs, Lab Values, and Physical Findings. This table 
summarizes the vital signs, lab values, and physical findings of the 
patient on arrival to the emergency department.

Art by Hannah Sragovicz

was hemodynamically unstable. Table 1 shows the 
patient’s vital signs, lab values, and physical findings 
upon presentation to the emergency department. 
His medical and personal history was and is still 
unknown. The patient was suspected to have Diabet-
ic Ketoacidosis (DKA) and was immediately given 
fluid treatment with potassium, insulin, and glucose. 
His blood glucose was tracked systematically every 
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two hours. After one day of hospitalization, his pH 
improved from 6.8 to 7.2, but the patient was still 
unresponsive to verbal and physical stimuli. The 
patient was transferred from the emergency depart-
ment to the internal medicine ward for continued 
DKA treatment.
 One day after hospitalization, the patient 
began to open his eyes and was responsive to phys-
ical stimuli. When asked his name, the patient was 
unable to answer. After several minutes of verbal 
communication with the patient, it was clear that 
he was unable to speak and did not know his name, 
where he was from, or what happened before his 
admission to the hospital. 
 On day four of hospitalization, the patient 
began to speak words. His words lacked  logic and 
meaning. He was still unable to nod yes or no to 
certain questions including if he wanted food, if 
he needed to use the restroom, or if he was feeling 
well.
 On day seven of hospitalization, the patient 
was stable, his lab values were normal, and he was 
able to walk with signs of ataxia. The patient was 
still unable to identify himself. He was able to speak 
words, but was unable to form coherent sentences 
or respond appropriately to questions and com-
mands. He was unable to read, write, or draw. It was 
unclear if the patient was able to comprehend ques-
tions and commands. On day seven,the patient was 
officially diagnosed with Wernicke encephalopathy. 
We (the medical students) were introduced to the 
patient on day seven of his hospitalization. We 
attempted to  communicate with the patient and 
were surprised by his aphasia presentation. We had 
never witnessed  someone who could speak fluently, 
yet had absolutely no coherency. Intrigued by the 
presentation, we practiced speech therapy with the 
patient everyday for thirty minutes and assessed  
his level of improvement over the course of three 
months. We devised a three month speech therapy 
schedule shown in table 2. The therapy included 
two components: one component entailed struc-
tured learning via the Lingraphica SmallTalk Ther-
apy application and the other component entailed 

free flowing conversation with the patient regarding 
topics including the patient’s personal information, 
hobbies, music, animals, and food. We used a scale 
between two and eight, as shown in table 3, to assess 
the patient’s speech improvement. The speech therapy 
we provided did not include the therapy he received 
from trained, licensed professionals. It should be not-
ed that we did not assess the patient’s ability to write. 
his pH improved from 6.8 to 7.2, but the patient was 
still unresponsive to verbal and physical stimuli. The 
patient was transferred from the emergency depart-
ment to the internal medicine ward for continued 

Sunday Monday Tuesday Wednesday Thursday

15 minutes of 
conversation
15 minutes of 
Lingraphica

30 minutes of 
conversation

30 minutes of 
Lingraphica

5 minutes of 
conversation
25 minutes of 
Lingraphica

25 minutes of 
conversation
5 minutes of 
Lingraphica

Table 2: Speech Therapy Schedule. This table shows the speech therapy schedule we followed for three months. We worked 
with the patient five times per week for thirty minutes each day for a duration of three months. After each week, we would 
assess the patient’s improvement in speech.

Lingraphica Therapy Scale Conversation Improvement Scale

1- Unable to participate in 
speech exercises
2- Able to participate in speech 
exercise but unable to complete 
the tasks
3- Able to participate in speech 
exercises and complete the tasks

1- Unable to speak 
2- Able to speak but unable to 
form coherent phrases
3- Able to answer some questions 
appropriately but unable to form 
coherent sentences
4-Occasionally able to form 
coherent sentences
5- Able to speak appropriately and 
coherently

Table 3: Speech Therapy Improvement Scale. This table shows the 
speech therapy scale we devised to assess the speech improvement of 
our patient. For the Lingraphica Therapy Scale, we used a scale from 
1 to 3 to assess the patient’s ability to complete the Lingraphica speech 
exercises. For the Conversation Improvement Scale, we used a scale from 
1 to 5 to assess the patient’s ability to have a conversation, form coherent 
sentences, and answer questions directed to him appropriately. The two 
scores were then added together to represent the overall assessment of 
the patient’s speech. At the end of each week, the patient would receive a 
score between 2 and 8 which was used as a reference for his improvement.

DKA treatment.
 On week one of speech therapy, the patient was 
unable to participate in the Lingraphica speech thera-
py application,form any coherent sentences, or answer  
questions. He was only able to speak words that had 
no meaning to the situation. For example, if the patient 
was asked if he was hungry, his response would be “cat 
yes trees but you are yes no.” The  patient began with an 
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overall score of 1 in the Lingraphica Therapy Scale 
and 2 in the Conversation Therapy Scale; therefore, 
the patient received an initial starting score of 3. 
 By month two of speech therapy, the patient 
was able to participate in the Lingraphica application 
exercises and answer certain questions. Thus, starting 
month two, the patient was at an overall score of 5 
(a score of 2 for Lingraphica Therapy Scale and 3 in 
the Conversation Therapy Scale). However, after two 
additional months of therapy, the patient was unable 
to exceed a score of 5. According to our scale, the 
patient’s aphasia did not improve after two additional 
months of therapy. It remains uncertain whether the 
patient’s aphasia will be permanent. He is currently 
still in the internal medicine ward receiving care, as 
his identity and status are unknown. 

Conclusion

 Aphasia is characterized by the loss of ability 
to produce or understand speech. The prognosis and 
treatment heavily depend on the size and location 
of the lesion in the brain that causes the aphasia. In 
Wernicke’s Aphasia, there is a lesion in Wernicke’s 
area of the brain, usually caused by thiamine deficien-
cy as seen in our patient. Wenicke’s aphasia typically 
causes difficulties in language comprehension and 
speech production. While Over two million people in 
the United States suffer from some degree of aphasia, 
there is no definitive treatment or cure. The overall 
consensus for optimal treatment entails individual-
ized therapy tailored to the patient’s specific needs.. 
In addition, many hospitalized patients who present 
with aphasia do not receive adequate speech therapy 
due to lack of hospital staff and resources. With the 
rise of technology, medicine has embraced the mod-
ern-day advances to find treatments and cures for 
various pathologies. In our case report, we sought to 
combine the modern application, Lingraphica, with 
day-to-day communication to assess the patient’s 
improvement.t. We aimed to examine how thirty 
minutes per day of speech therapy would influence 
our patient. We saw that although there was an initial 
improvement after the first month of therapy, our pa-
tient did not continue to improve his degree of speech 
comprehension after three months. However, the 
time needed for speech improvement varies amongst 
patients. Therefore, it is possible that our patient may 
improve over a longer period of therapy . Overall, the 
ideal therapy is a personalized approach that factors 
in the time, resources, and needs of each patient. 
More work must be done to determine the optimal 
time and therapy guidelines to help patient language 

and comprehension. Thus, time may be the future 
cure for aphasia- we just have to wait and see.  
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Can Biobehavioral Research Help 
Destigmatize Depression?
Joshua Schwartz1  
1Sackler School of Medicine, New York, NY, USA

 It is estimated that 16.2% of the Ameri-
can population experience at least one depressive 
episode in their lives.1 It would not be surprising 
to learn that this number increased even more 
during the COVID-19 pandemic. With such a 
high prevalence, why is a psychiatric disorder as 
common as Major Depressive Disorder (MDD) 
still stigmatized?

 Researchers in Japan recently conducted 
a study in which 30.7% of the participants agreed 
with the statement that “a weak personality causes 
depression.”2 This shockingly high number is but 
one example of the negative perception surround-
ing mental health disorders in today’s world. 
In Poland, a study demonstrated that medical 
students with depression are less likely to seek 
help compared to the general population, due 
to stigma surrounding the illness.3 A somewhat 
optimistic study in Australia conducted over an 
8-year period revealed that over time, people 
demonstrated reduced desire to socially distance 
themselves from people with depression.4 This is 
likely due to increased campaigns to reduce the 
stigma surrounding mental illness. While I believe 
that younger generations are becoming increas-
ingly more educated on the topic of mental health 

Learning Points 
Major Depressive Disorder is diagnosed by 
recurrent episodes lasting ≥ 2 weeks, with 
≥ 5 of 9 diagnostic symptoms (depressed 
mood or anhedonia must be present in 
adults; or irritability in children): SIG E 
CAPS 
• Depressed mood
• Sleep disturbances 
• Loss of Interest/pleasure (anhedonia) 
• Guilt or feelings of worthlessness 
• Decreased Energy 
• Decreased Concentration 
• Appetite/weight changes
• Psychomotor retardation or agitation
• Suicidal ideation 

disorders, as mental health awareness initiatives have 
become increasingly widespread, mental illness is 
still very much stigmatized.

 When people think of illness, they usually 
think of physical pain. And while some psychiatric 
illnesses are accompanied by physical pain, there are 
many instances where the pain cannot be measured 
by a physical exam. People like hard facts that can be 
proven and verified. When it comes to the complex-
ities of the human mind, it is much more difficult to 
measure thoughts and feelings, and sometimes the 
diagnosis is based solely on a patient’s words. This 
is perhaps what makes it easy for people to blame 
psychiatric illness on things such as “weak personal-
ity.” Not too long ago, depression was considered an 
illness of the soul., and this view still largely per-
sists.  Another theory is that people like to believe 
that they are completely in control of their minds, 
thoughts, and feelings. Thus, it can be hard for those 
same people to accept that this is not always the case 
for others, such as those suffering from psychiatric 
illness.  

Art by Ariela Haimovich
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 Perhaps the main issue stems from the 
fact that there is still so much unknown about 
psychiatric disorders like depression. It is hard to 
measure exactly what is going on in the human 
mind in scientific terms. Although serotonin was 
discovered in the 1960s to play a role, Selective 
Serotonin Reuptake Inhibitors (SSRIs) and other 
antidepressants still have dissatisfying treatment 
efficacy. According to a meta-analysis by Fourni-
er et al.,5 antidepressants have a minimal or even 
nonexistent effect in the average patient with mild 
or moderate depression. Yet, SSRIs remain the 
first-line treatment for MDD, demonstrating that 
there is a long way to go in terms of developing 
better treatments for depression. 

 This is why researchers today are work-
ing hard to identify neurobiological markers for 
depression, such as cytokines and other inflamma-
tory markers in the brain and blood. The hope is 
that with specific biomarkers, more effective and 
targeted treatments can be developed. Researchers 
like Dr. Vilma Gabbay, a Sackler graduate, use the 
Research Domain Criteria (RDoC) approach to 
target symptoms, rather than focusing on broad 
diagnoses from the Diagnostic and Statistical 
Manual of Mental Disorders (DSM), like MDD. 
The multidimensional RDoC approach targets 
unique symptoms of illness on their own, e.g. 
anhedonia or suicidality. The DSM, on the oth-
er hand, characterizes psychiatric disorders by 
grouping symptoms commonly found together 
and putting a label on the cluster of symptoms. 
While this may ease the diagnostic process, pa-
tients’ presentations vary. Two people diagnosed 
with MDD can present completely differently. For 
MDD, the diagnosis is based on having five of nine 
diagnostic symptoms lasting two or more weeks. 
As such, there are a myriad of possible combina-
tions and presentations, yet all would have the 
same diagnosis and course of treatment. 

 To meet the diagnostic criteria for MDD 
in adults, one of these five symptoms must include 
either depressed mood or anhedonia. In children 
and adolescents, however, the path to meet diag-
nostic criteria expands to include irritability, in 
addition to either depressed mood or anhedonia. 
Ostensibly intrigued by this discrepancy between 
adults and adolescents, Gabbay and colleagues6 
conducted a study investigating the different re-
lationships between anhedonia and irritability in 
adolescents with MDD. Interestingly, they found 

that adolescents with high irritability did not differ 
in overall illness severity from those with low 
irritability. On the other hand, they uncovered that 
those with high anhedonia experienced signifi-
cantly higher illness severity than those with low 
anhedonia. Specifically, teens with high anhedonia 
exhibited a greater amount of MDD episodes, lon-
ger duration of episodes, and substantially higher 
suicidality rates than those with low anhedonia. 
These findings are a concrete demonstration of 
how depending on which of the nine symptoms a 
person experiences, the severity of MDD can differ 
vastly. 

 Liu, colleagues, and I7 conducted a study 
to further investigate depression, anhedonia, and 
irritability and the potential for these symptoms to 
predict illness progression in adolescents. We used 
functional magnetic resonance imaging to exam-
ine the reward function pathways in the brains 
of adolescents with mood and anxiety symptoms 
compared to healthy controls. In sum, we found 
that activation in the left angular gyrus was asso-
ciated with future depression, and that activation 
in the dorsal anterior cingulate, operculum, and 
left insula was associated with future anhedonia. 
Identifying these neural differences brings us one 
step closer to the ultimate goal of developing more 
targeted treatments for each individual. The results 
also demonstrate the importance of carefully 
monitoring adolescents with anhedonia, as their 
illness may be more persistent than those without 
anhedonia. 

 Perhaps the issue with many of the drugs 
on the market is that they are not targeted to spe-
cific symptoms, but rather to the cluster of symp-
toms that classify the disorder. The same few drugs 
are given to all people diagnosed with MDD, no 
matter their specific presentation. This could be 
why the current drugs are not as effective as we 
had hoped. 

 My hope is that in addition to using neu-
robiological markers to find more targeted and 
better suited medications to treat depression, 
proving the markers exist will also help reduce the 
stigma of psychiatric illness. Once concrete and 
physical markers are found, and treatment with 
pharmacologic interventions has a higher success 
rate, it will become clear that those suffering with 
depression have physiological differences that can 
be measured, just like other medical illnesses. As 
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biomarkers are isolated and the disorder treated 
more effectively, I am optimistic that MDD will be 
perceived differently, become less stigmatized, and 
be viewed through the same lens as other illnesses.  

References
1. Albert PR, Benkelfat C, Descarries L. The neurobiology 
of depression—revisiting the serotonin hypothesis. I. 
Cellular and molecular mechanisms. Phil Trans R Soc B. 
2012;367(1601):2378–2381. doi:10.1098/rstb.2012.0190.

2. Yokoya S, Maeno T, Sakamoto N, Goto R, Maeno T. A brief 
survey of public knowledge and stigma towards depression. J 
Clin Med Res. 2018;10(3):202–209. doi:10.14740/jocmr3282w.

3. Suwalska J, Suwalska A, Szczygieł M, Łojko D. Medical 
students and stigma of depression. Part 2. Self-stigma. Psychiatr 
Pol. 2017;51(3):503-513. doi:10.12740/PP/onlinefirst/67373.

4. Reavley NJ, Jorm AF. Stigmatising attitudes towards 
people with mental disorders: Changes in Australia over 8 
years. Psychiatr Res. 2012;197(3):302-306. doi:10.1016/j.
psychres.2012.01.011.

5. Fournier JC, DeRubeis RJ, Hollon SD, et al. Antidepressant 
drug effects and depression severity: a patient-level 
meta-analysis. JAMA. 2010;303(1):47–53. doi:10.1001/
jama.2009.1943.

6. Gabbay V, Johnson AR, Alonso CM, Evans LK, Babb JS, 
Klein RG. Anhedonia, but not irritability, is associated with 
illness severity outcomes in adolescent major depression. 
J Child Adolesc Psychopharmacol. 2015;25(3):194-200. 
doi:10.1089/cap.2014.0105.

7. Liu Q, Ely BA, Schwartz JJ, Alonso CM, Stern ER, Gabbay V. 
Reward function as an outcome predictor in youth with mood 
and anxiety symptoms. J Affect Disord. 2021;278:433-442. 
doi:10.1016/j.jad.2020.09.074. 



Page 28 Sackler Journal of Medicine | Volume 6 | Issue 1 | 2021
O

RI
G

IN
A

L 
RE

SE
A

RC
H

Analysis of Hospital Readmissions as a 
Measurement for Quality of Care in Hospitals: 
A Modified Approach to Increase Efficiency 
While Ensuring Equitability
J. Sam Meyer M.Sc1, 2, 3, Eliana Pickholz M.Phil3, 4, 5

¹Columbia University
²London School of Economics and Political Science
3Sackler School of Medicine Tel Aviv University
4Barnard College 
5University of Cambridge

Abstract

30-day readmission rates are utilized globally as a 
measure for determining the quality and efficiency 
of hospital care delivery. The paper outlines the 
methodological challenges of measuring readmissions, 
and the resulting risks to efficiency and equitability 
that arise when using them as the primary metric 
for creating cost-saving and/or quality-improving 
policies. The authors conclude, through an evaluation 
of UK and Germany case studies, that a modified 
version of 30-day readmission rates be adopted in 
similar health systems. 

Abbreviations: ACA: Affordable Care Act, HRRP: 
Hospital Readmissions Reduction Program, IPPS: Inpatient 
Prospective Payment System, CMS: Centers for Medicare 
and Medicaid Services, KHN: Kaiser Health Network, 
DRG: Diagnosis-Related-Group, NHS: National Health 
Services

Introduction

  Policymakers in health systems around 
the world are increasingly using 30-day readmis-
sion rates as a measure for determining the quality 
and efficiency of hospital care delivery. Publicly 
reporting this metric can improve accountability 
and reduce preventable care by providing financial 
incentives or penalties to reduce readmissions. 
In this paper, I will outline the methodological 
challenges of measuring readmissions, and the 
resulting risks to efficiency and equitability that arise 
when using them as the primary metric for creat-
ing cost-saving and/or quality-improving policies. 
I will then offer policy recommendations based on 

methods currently in place in Germany and the UK 
in order to improve the validity and reliability of this 
measure. 

Challenges to Efficiency and Equitability

 In the US, the Patient Protection and Af-
fordable Care Act (ACA), known as ObamaCare, 
has relied on the Hospital Readmissions Reduction 
Program (HRRP) since 2012 to reduce costs.  Before 
2012, 16% of all Medicare patients were readmitted 
to the hospital within 30 days, costing an estimated 
24 billion USD 1. However, Section 3025 of the ACA 
reduced payments to Inpatient Prospective Payment 
System (IPPS) hospitals for readmissions within 30-
days for a limited set of conditions for which in-hos-
pital complications correlate with future readmis-
sions 2. Evidence shows that while readmission rates 
have consequently declined,saving money for Cen-
ters for Medicare and Medicaid Services (CMS),the 
HHRP may have also negatively affected patient care 
and led to increases in mortality. 

Art by Lital Avni-Singer
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 In 2015, Fisher et al. noted that 30-day 
admissions rates may not be directly related to a 
systematic hospital failure, but could instead be 
linked to various social and medical conditions 
affecting patients after discharge 3. There is ev-
idence that in the US, the risk adjusters fail to 
accurately predict readmission rates, and thus, 
do not produce reasonable benchmarks for these 
penalizations. In 2014, the Kaiser Health Network 
(KHN) reported these disproportionate penalties, 
showing that 77% of the hospitals that incurred 
financial penalties as a result of the HRRP had the 
highest share of low-income patients. Barrett et al. 
compared the benchmarks produced when using 
Medicaid’s risk adjusters combined with 29 addi-
tional measures to using Medicaid’s formula alone 
4. They found that when accounting for additional 
socioeconomic parameters such as prespecified 
demographic, financial, clinical, and social char-
acteristics, readmission rates in hospitals in high 
socioeconomic and low socioeconomic locations 
were equal, and thus the Medicare policy has 
been disproportionately and unfairly penalizing 
hospitals for lack of quality that was beyond their 
control 5. 
 Readmission measures have also been 
found to lack validity, as different countries have 
tried to adjust for outside influences that are 
beyond the control of the hospital, but with little 
uniformity. Specifically, the 30-day time window 
may be an insufficient metric for various illnesses 
with different pathogenic timelines, thus, jeopar-
dizing the validity and reliability of the resulting 
data. 
 Lastly, the growth in health expendi-
tures per capita observed in both the UK and the 
US upon implementation of penalties based on 
readmission rates, begs the question of whether 
using this metric can actually be relied upon to 
increase overall efficiency by reducing total costs 
(Figure 1.1). Despite similarly rising trends in 
expenditures between the two countries since 
the policies were implemented 6, readmission 
reportedly decreased in the US but increased in 
the UK, perhaps indicating its insufficiency as a 
metric 7. Given the disparities in the data that this 
metric has produced in the respective countries, 
the methodology behind these results must either 
be corrected or replaced altogether, as it could be 
giving policymakers false impressions of the effi-
ciency of readmissions-based financial penalties to 

reduce health outcomes. 

Figure 1.1 Health Expenditures Per Capita in Germany, 
UK, and US between 2011 and 2018 when readmission rates 
were used to determine financial penalties to reduce costs 
(OECD, 2019).

Proposed Policy Amendments 

 In order to address the shortcomings of 
the 30-day readmission rate in achieving equita-
bility and efficiency as a metric for both improving 
quality and reducing costs, it is necessary to utilize 
a blended system based on current policy in the 
UK and Germany.
Opportunities instead of Penalties
 In the UK, the NHS Trust has been moni-
toring readmission rates since 1998, and in 2011, 
in an effort to improve quality, similarly began 
using these rates to determine reimbursements to 
hospitals for emergency readmissions. However, 
this system increased readmissions by 22%8. Cit-
ing these disappointing results, along with incor-
rectly excluded socioeconomic factors, the NHS 
stopped using this metric in 2019, when it tran-
sitioned to a blended payment system that com-
bined a fixed cost amount with a volume-related 
adjustment. While the NHS Standard Contract 
published in 2017/2018 listed 30-day readmission 
rates as a cost-determining metric, the 2019/2020 
updated contract viewed it only as a recommenda-
tion for quality improvement 9.

Increase Variability to Increase Validity and Reli-
ability

 In 2004, Germany adopted a diagnosis-re-
lated-group (DRG) in-patient payment system 
and instituted financial incentives and penalties to 
deter readmissions, in order to address the limita-
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tions of using one universal metric across hetero-
geneous illnesses. While similar DRG’s exist in the 
US, in Germany, each 30-day readmission policy is 
only measured and adjusted according to data for a 
specific DRG and providers receive one reimburse-
ment for all admissions within one DRG, without 
comparing readmission rates of patients with 
different conditions. While this is intended to save 
costs, quality assurance measures are also taken to 
ensure the policy does not have calamitous effects, 
including reimbursements for 30-day readmissions 
that do not fall within the same DRG as the initial 
visit. They have also adjusted time frames based 
on different DRGs, with some having longer or 
shorter time frames than 30 days (between 4-70). 
Moreover, even within DRGs, many exemptions 
apply for conditions such as maternal health, cer-
tain cancer cases, and transplants, amongst others. 
This quality-assurance-safety net renders nearly 
23% of all readmissions exempt from the financial 
penalties, and could serve as a helpful example of 
a policy mechanism to be employed to curtail the 
negative-indirect effects of using 30-day readmis-
sion financial incentives to lower costs 10. 

Evidence of Policy Efficacy

 While data is not yet available to deter-
mine whether or not the 2018-2019 abolishment 
of financial incentives for lowering 30-day read-
missions in the UK has been successful in lowering 
costs, the Public Health England indicators point 
to quality improvement that may be directly and 
indirectly due to this policy change. In the last year, 
life expectancy and health quality of life for older 
people have both increased 11. While these results 
require further verification, the understanding that 
socioeconomics could play a significant role in 
determining readmission rates has led to increased 
corequisite efforts to minimize the disparities in 
the healthcare that patients receive after being 
discharged, particularly for elderly individuals who 
lack the infrastructure to receive the care they need 
when they go home 12. 
In Germany, Feess et al. reported that hospital read-
mission rates decreased by 12.8% between 2001 and 
2008, following the establishment of DRGs 10. How-
ever, unlike other countries that use 30-day read-
mission rates as a financial incentive for providers, 
Germany does not publicize its data, and thus the 

effects of these policies remain largely unknown. 

Discussion

 Looking forward, the methodology used 
to measure readmissions rates must be modified 
if they are to remain an accurate and useful met-
ric for assessing the quality and efficiency of a 
healthcare system. While the UK has seen positive 
improvements in healthcare quality since stopping 
the use of the metric for cost-effective purposes, 
the US would likely benefit from a system like the 
one that currently exists in Germany, where many 
DRGs have been created to adjust for the differing 
pathogenic timelines of various diseases. 
 However, it is possible that the multitude 
of circumstances that lead to readmissions, both 
within and without of the hospital, render read-
missions data insufficient for being used to penal-
ize healthcare providers as a cost-saving measure. 
Rather, as the UK has shown, utilizing this as a 
simple quality indicator amongst many other mea-
sures of patient outcomes for healthcare centers to 
analyze and learn from, as well as for patients’ own 
understanding, could lead to an increased aware-
ness of how the social determinants of health inter-
twine with clinical measures. By doing so, health 
systems would increasingly move toward holistic, 
patient-centered approaches to the therapies they 
prescribe and the outcomes those treatments pro-
duce.
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Abstract

The novel pandemic in 2020 caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is responsible for many complications and 
deaths worldwide. This viral outbreak has greatly 
challenged the medical community with its fearsome 
complications such as severe acute respiratory 
syndrome, pneumonia, and shock. While many 
significant efforts, such as face masks and social 
distancing, were implemented to reduce the spread 
within communities, the infectivity and transmission 
of the virus still managed to take a devastating toll on 
families and health care providers. Many diagnostic 
and therapeutic efforts have been underway to help 
stabilize and cure patients. Respiratory, cardiovascular, 
renal, and hepatic manifestations have been reported. 
However, the ocular implications of SARS-CoV-2 
have yet to be discussed. The aim of this review is 
to focus on modes of transmission and summarize 
ocular implications of SARS-CoV-2 infection. It will 
help serve as a reference for ophthalmologists and 
other eye care professionals for timely diagnosis and 
treatment.

Introduction

 It is commonly known that SARS-CoV-2 
is spread by fomite and droplet transmission from 
a symptomatic or asymptomatic person. However, 
new data show that SARS-CoV-2 may gain entry 
to the body via the mucosal surfaces of the eye1,2. 
Thus, the eye may be a significant entryway for 
SARS-CoV-2 to enter the body to cause its present-
ing symptoms. The first reported case of a possible 
ocular transmission of SARS-CoV-2 involved an 
ophthalmologist in Wuhan, China. The physician 
was treating an asymptomatic patient suffering from 
glaucoma, which led to the ophthalmologist con-
tracting the virus. Unfortunately, the ophthalmol-
ogist died from complications caused by the virus3. 
Thus, eye protection such as face shields and goggles 
should be strongly recommended for all health 
care workers to help reduce the risk of transmis-
sion of  COVID-194. Conclusively, learning more 
of the pathogenesis and transmission of this virus 

Learning Points

 » The anterior chamber of the eye may be a signif-
icant entryway for SARS-CoV-2 to enter the body 
to cause its presenting symptoms.

 » Studies have shown the existence of the SARS-
CoV-2 in the respiratory and nasolacrimal sys-
tems when their conjunctiva were inoculated12 
and that the virus was able to infect human eye 
cells and organoids13.

 » The clinical symptoms and severity of patients 
suffering from COVID-19 is dependent on wheth-
er patients have coexisting comorbidities, such 
as type 2 diabetes and obesity. The presenting 
features of a diabetic cornea could possibly lead 
to an easier entry for the virus to cause an infec-
tion. 

 » It has been reported that SARS-CoV-2 may be 
responsible for causing conjunctivitis in pa-
tients, and other studies have detected the viral 
RNA of SARS-CoV-2 in tears of infected pa-
tients23,24,25,26,27,28,29.

 » The anterior surface of the eye remains one of 
the prominent sites of infection by SARS-CoV-2, 
and its potential to remain localized in the eye 
for a short period of time may present as an op-
portunity for physicians and health care workers 
to diagnose and treat promptly.
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across the ocular surface may aid in development 
of prophylactic treatments and devices to fight off 
COVID-19.
 Since the 19th century, the eye has been 
known to be involved in transmission of many other 
infectious diseases 5. Previous studies have stated 
that SARS-CoV-2 RNA has been identified in tears 
and conjunctiva of infected patients. Additional 
studies have reported that expression of viral entry 
receptors, such as angiotensin-converting-enzyme-2 
(ACE2) and TMPRSS2, was  found in the cornea 
and conjunctiva 6,7,8,9,10.
 The cornea is the outermost transparent 
frontal portion of the eye, which functions to pro-
tect structures inside the eye while also contributing 
to the refractive power and focusing light onto the 
retina11. The conjunctiva is a clear and thin mem-
brane that encloses remaining parts of the frontal 
surface of the eye and inner surface of the eyelids. 
It protects the eye from debris, dust, and infective 
microorganisms. It also functions to keep the eye 
moist and lubricated, which aids in allowing the 
eyelids to open and close more easily without fric-
tion. It should be noted that the conjunctiva obtains 
a plethora of small blood vessels in order to provide 
nutrients to the eyes and eyelids11. Anatomically, the 
cornea and conjunctiva are connected to the upper 
respiratory tract by the nasolacrimal duct12. Thus, 
when aerosols or liquids are absorbed by the cornea 
or conjunctiva, they may be transported to respira-
tory tract structures such as the nasopharynx and 
trachea, where they can be swallowed into the gas-
trointestinal tract. Therefore, pathogens of the eyes 
transmitted through respiratory droplets or aerosol 
may be transported and exposed to respiratory and 
gastrointestinal tract mucosa13.
 However, there remains uncertainty of the 
anterior surface of the eye being involved primari-
ly as a reservoir or as a target organ. Although the 
anatomical and physiological features of the eye may 
provide a plausible portal for the virus to spread to 
extraocular sites such as the lungs and other organs, 
existing data proposing that the anterior surface of 
the eye as an entrance to the body and causes other 
systematic symptoms of COVID-19 remains limit-
ed14.
 A recent study on Rhesus monkeys showed 
the existence of SARS-CoV-2 in the respiratory and 
nasolacrimal systems when their conjunctiva was 
inoculated15. While another study showed that the 
virus was able to infect human eye cells and organ-

oids16, more studies must be done in order to prove 
that SARS-CoV-2 can access other organs in the 
human body by an ocular route. 
The clinical symptoms and severity of patients 
suffering from COVID-19 is highly dependent on 
whether patients have coexisting comorbidities. 
Patients suffering from type 2 diabetes and obesity 
often present with an increase of severity of symp-
toms and mortality from the infection 17-19. Addi-
tionally, studies have shown that the diabetic cornea 
presents with unique abnormalities such as epithelial 
barrier function breakdown, loss of sensitivity, tear 
film changes, impaired wound healing, and decrease 
in stem cell marker expressions 20-22. Expectedly, di-
abetic patients often present with higher incidences 
of viral conjunctivitis 23. Another hypothesis posits 
that since diabetics have modulated innate antiviral 
signaling, ocular transmission of SARS-CoV-2 may 
occur more often in these patients because of the 
virus’s ability to proliferate among the cells of the 
ocular surface 24,25. Thus, the presenting features of a 
diabetic cornea could possibly lead to an easier entry 
for the virus, ultimately leading to infection.
 It has been reported that SARS-CoV-2 may 
be responsible for causing conjunctivitis in patients, 
and other studies have detected the viral RNA of 
SARS-CoV-2 in tears of infected patients 26-32. An-
other study has shown a 13% prevalence of the virus 
in conjunctival and corneal tissues from infected 
patients 33. While these studies may present the 
possibility of the anterior surface of the eye  being 
infected by SARS-CoV-2, the presence of viral RNA 
is not equivalent to a live viral infection. Additional 
investigation explored  the presence (or lack thereof) 
of antigens of the virus in the eye of infected patients 
33. Studies of antigen expression in the eye reported 
that in comparison to control patients, the nucleo-
capsid protein antigen of SARS-CoV-2 was identi-
fied on the cells of the conjunctiva, trabeculae, and 
irises of infected patients 34.
 While previous studies have stated the 
possibility of SARS-Cov-2 to infect and replicate in 
corneal epithelial cells 15,18,26-32, the mechanisms in 
regard to its corneal cell interaction remain unclear. 
More studies need to be done in order to show spe-
cific aspects of the viral-corneal interactions, such as 
the cytopathic effects of the virus in the eye or other 
innate antiviral signaling pathways that may be 
activated in the eye in comparison to other infected 
organs of the body. 
The SARS-CoV-2 pandemic may impact the deliv-
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ery of medical care in the field of ophthalmolo-
gy. Ophthalmologists and patients seeking eye 
care are particularly at great risk in transmission 
because of the close face-to-face contact during 
examinations, possible overcrowding in the public 
waiting areas, and possible risk of viral transmis-
sion through the conjunctiva of the eye. Since 
the majority of ophthalmic surgical procedures 
are elective and the majority of patient’s seeking 
ophthalmology care are older, this can increase 
the risk for comorbidities. These risks can cause 
ophthalmologists to begin using alternative treat-
ments to decrease the need for postoperative vis-
its and procedures required. The use of alternative 
treatments may be inimical to some patients, but 
beneficial if it avoids the possible transmission of 
the virus to the patient or healthcare provider. 
 Although there are significant studies that 
show the presence of the virus in ocular secre-
tions,35,36  the exact pathophysiological mecha-
nisms of transmission and replication in the eye 
remain unknown. The anterior surface of the 
eye remains one of the prominent sites of infec-
tion by SARS-CoV-2, and its potential to remain 
localized in the eye for a short period of time may 
present an opportunity for physicians and health 
care workers to diagnose and treat promptly. 
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Abstract: The COVID-19 pandemic, widely considered the greatest public health crisis of the past century, has 
prompted the development of novel vaccines at an unprecedented speed, sparking the first glimmer of hope after 
a year of devastation. These advancements have reignited long standing ethical questions surrounding vaccines, 
including their mandated distribution and the unequal treatment of vaccinated versus unvaccinated citizens. 
Through a historical feminist lens, this paper examines the divisive vaccine debates that persisted throughout the 
1970s and 80s in the United States. Close analysis of media propaganda over these two decades reveals opposing 
perspectives held by mothers of vaccinated or unvaccinated children.  Mothers of vaccinated children were labelled 
as scapegoats responsible for disease spread, whereas mothers of vaccinated children were viewed as sympathetic 
victims of medical persuasion. Vaccine rhetoric has pervaded medical, social, and political debates long before the 
era of COVID-19. One must hope that looking at the history of these controversies might help to answer some of 
the complex questions we currently face. 

Learning Points

 » Jonas Salk’s invention of the polio 
vaccine during the postwar era 
in the 1940s and 1950s, as well 
as scientific improvements in the 
safety of vaccines, permeated 
widespread support for vaccines 
as the anti-vaccinationists quietly 
retreated.

 » The medical and political pres-
sure to vaccinate depicted wom-
en as medical missionaries, fully 
accountable for their children’s 
vaccinations and devoid of their 
own independent identities.

 » “Mom Who Cares” represents a 
general acceptance among wom-
en nationwide to assume the 
responsibility of vaccinating their 
children.

 » DPT: Vaccine Roulette by Lea 
Thompson forever altered the 
woman’s role in the vaccine de-
bate by strategically interviewing 
mothers with compelling per-
sonal anecdotes about their own 
experiences in order to alarm the 
public. By doing so, Thompson 
showed mothers as innocent vic-
tims of exploitation by the med-
ical community and empowered 
them to pursue retribution. 

 Questions of health, liberty, and equality are values that 
speak to the core of American society and have long informed heated 
conversations surrounding vaccines. Beginning in the late nineteenth 
century with the invention of the smallpox vaccine, pro and anti-vac-
cinationists supported and opposed, respectively, the distribution of 
vaccines to children, and claimed essential tenets of democracy as 
the pillars supporting each of their arguments.1 Jonas Salk’s invention 
of the polio vaccine during the postwar era of the forties and fifties, 
as well as scientific improvements in the safety of vaccines, permeat-
ed widespread support for vaccines as the anti-vaccinationists quietly 
retreated. In 1982, however, an NBC broadcast called DPT: Vaccine 
Roulette, galvanized a strong and vocal movement in opposition 
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to vaccines. The fierce debates that ensued in the 
following decade saw the American mother as both 
the face and voice of the vaccination conversation. 
A contrast between the American media’s portrayal 
of “the mother” in the vaccine debate throughout 
the 1970s and that of the 1980s reflects an ongo-
ing struggle to both embrace and challenge typical 
gender roles for women. Despite many challenges to 
traditional notions of womanhood that defined the 
1970s, both decades’ depictions push their respec-
tive agendas by reinforcing the woman’s role as the 
mother in society.  However, the media of the 1970s 
paints the picture of an often-neglectful mother 
failing to care for her children, while the mother of 
the 1980s is the innocent but empowered victim of 
science, intent on preventing others from suffering 
similarly tragic losses caused by vaccines.
 Following a period of few epidemics and 
consequently, little vaccine discourse during the 
middle decades of the twentieth century, the con-
versation resurged with full force in the wake of the 
measles outbreak that plagued New Jersey in 1973. 
A New York Times article reported that the incident 
threatened to reach epidemic proportions and iden-
tified school children as the vehicles spreading the 
disease.  Robert Callahan, Paterson’s health director, 
said that efforts to motivate parents to take their 
children for free inoculations had failed. Instead, he 
suggested the need for “measles mop-up day—to 
get mothers to take their children to the Health 
Department.”2 He then further pinned the problem 
on “many poor mothers”2 of low-income black and 
Spanish-speaking families who waited to vaccinate 
their children until they entered school and qualified 
for free vaccinations. The author of the article em-
ployed a language indicative of the pervasive view at 
the time—the obligation to vaccinate one’s child was 
a civic responsibility belonging solely to the mother.  
In the wake of the outbreak, the public immediately 
blamed the mothers, and in this case, emphasized 
race and low socioeconomic status to criticize their 
negligent parenting. 
 Two months later, as measles continued to 
spread uncontrollably, Dr. Martin Goldfield, the 
State Health Department’s Assistant Commissioner 
of Laboratories and Epidemiology, lamented that 
the epidemic was “a tragic occurrence because it is 
an entirely preventable one.”3  Expressing shock and 
panic, Goldfield called upon doctors to check im-
munization records for unvaccinated children and 
urge “those mothers” to get their kids vaccinated. 
By completely overlooking the father, reporters and 

health officials used gendered rhetoric to assign a 
woman both the responsibility to vaccinate the child 
and the blame she earned by failing to do so.3

The medical and political pressure to vaccinate 
depicted women as medical missionaries, fully 
accountable for their children’s vaccinations and de-
void of their own independent identities. This image 
was not only assigned exclusively to the women of 
low-income neighborhoods, but also was employed 
with equal force to describe upper-class mothers. An 
editorial titled, “Is your child immunized?” offered a 
harsh critique of a 1980 television commercial. The 
segment advertised an instant camera and featured 
“three TV commercial-cute kids”4 ringing the door-
bell to ask their friend’s mom if he can come and 
play. The “TV commercial pretty mother” smiles 
and responds that he has the mumps and cannot 
play. To “make it all better,” she snaps a photograph 
of the three friends to cheer up her son and shows 
his friends a picture of him with swollen cheeks, 
making his friends chuckle.4  
 The article’s author, horrified that a camera 
company would blithely depict mumps in a com-
mercial, views the advertisement as proof of the 
public’s “incredible ignorance and carelessness” only 
twelve years after the mumps vaccine first emerged.4  
While the mother in the commercial appears nicely 
dressed and well-mannered, she displays a “dan-
gerous complacency” that unfortunately represents 
most American parents. He argues that vaccines are 
victims of their own success. If there is no outbreak 
to instill fear among parents, then they will quickly 
forget the dangers of disease. Although he argues 
in favor of the state legislature’s newly implemented 
monetary consequences, he recognizes vaccination 
as ultimately a parental obligation.4  By portraying 
the pretty, upper-class mother as an icon of igno-
rance and neglect, both the article and the commer-
cial reject the educated, capable working woman 
that emerged during second-wave feminism in the 
1970s.
 Similar to the negative portrayal of both 
mainstream upper and lower-class women, the 
media attacked mothers of religious groups who 
refused to vaccinate their children for ideological 
reasons. For example, a small Christian congre-
gation living in an agricultural town in southwest 
Colorado, belonging to the Church of the First Born, 
suffered from diphtheria and measles outbreaks. 
However, they refused to vaccinate their children, 
and instead, believed in the healing powers of 
prayer and a divinely determined time of death. A 
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New York Times article addressed doctors’ fears 
of possible polio and tetanus outbreaks in the area 
because twenty-one percent of children in Colo-
rado remained unvaccinated. When criticizing the 
community’s beliefs, the author only blamed the 
mothers. The author quoted Hilda Fisch, a thir-
ty-year-old mother of nine who lost a child and a 
nephew to diphtheria, but believed “if my child gets 
sick, it’s for a purpose.”5   The photograph that ac-
companied the article further magnified the moth-
er’s accountability for her child’s illness. The picture 
zoomed in on the mother’s stern facial expression 
as she stood against a wall. Most of her daughter’s 
body was cropped out and the young girl gazed 
off into space. The author concluded the article by 
quoting an elderly woman in the congregation who 
believed that “if we just wait, God will work it out.”5

Although Mrs. Fisch, like the other members of 
the congregation, refused to vaccinate her chil-
dren based on religious beliefs held by the entire 
community, the article addressed only her role in 
perpetuating the spread of disease. Moreover, the 
author added that her husband brought their child 
to the hospital when he was sick with appendici-
tis. This illness, which was neither contagious nor 
preventable through immunization, was irrelevant 
with respect to the vaccine discussion. However, 
by explicitly celebrating the father’s role in caring 
for his son, the author targeted and essentially 
incriminated the mother. The author of the article, 
though a woman herself, made no effort to hide her 
skeptical view of this religious group and vocally 
expressed her disdain for its irresponsible and igno-
rant mothers.
  The media’s emphasis on women’s repro-
ductive and caretaking abilities above all else was 
particularly poignant in discussing the rubella 
vaccine. Efforts to standardize the rubella vaccine 
specifically targeted adolescent girls and women of 
childbearing age in order to prevent CRS, congeni-
tal rubella syndrome. CRS is harmful to a pregnant 
woman, as it can lead to birth defects in her un-
born child. Despite tremendous controversy over 
the safety of the vaccine and evidence that it was 
dangerous for pregnant women, guidelines issued 
by public health officials and government employ-
ees vehemently advocated widespread administra-
tion of the vaccine.6  Although recommendations 
cautioned that “immunization of adolescent girls 
and adult women not be undertaken routinely”7 in 
1969, the same public health and government offi-

cials altered guidelines only two years later to advo-
cate for vaccinating this group while they searched 
for a less risky vaccine.
 Newly revised instructions and far-reaching 
efforts of public health and government officials in 
1971 aimed to extend the rubella vaccine to young 
women in order to prevent CRS, and again defined 
women’s roles as mothers above all else. The con-
troversy surrounding the rubella vaccine implic-
itly rejected contemporaneous movements geared 
towards progress for women. However, in this case, 
their social perceptions had scientific implications 
for women’s health.  The media of the early 1970s 
prioritized preventive health measures to protect 
an unborn fetus over safety precautions aimed at 
protecting young women. In matters of science, a 
woman’s cultural and biological identity was inextri-
cably tied to her reproductive potential. 
 Public health and government officials were 
not the only groups who reinforced traditional 
gender expectations of women within the context 
of the vaccine debate. Women themselves capital-
ized on the idea of motherhood as a natural source 
of authority to desperately persuade other mothers 
to vaccinate their children. In a correspondence 
published in The Washington Post in June of 1976, 
an anonymous mother wrote to “Ask Ann Land-
ers,” begging “Ann” to use her influence to urge all 
parents to vaccinate. “Ask Ann Landers,” an advice 
column published in national newspapers for fif-
ty-six years, served as a platform for communica-
tion between women across the country.8  In the 
letter, signed “Mom Who cares,” a woman asked Ms. 
Landers why parents claim to love their children, but 
neglect to vaccinate them. She refutes any financial 
explanations for not vaccinating, and argues that 
since vaccines were financed through tax dollars, it 
was in the parents’ best interest to “get their money’s 
worth.”9 The woman then discussed her own moth-
er’s insistence on vaccination to prevent her children 
from contracting polio after swimming in public 
pools. While the woman attributed the decision of 
whether or not to vaccinate to both the mother and 
the father, she referenced only her own mother as a 
voice of reason and responsibility.9 
 Likewise, Ann’s response, though brief, 
implied that the choice to vaccinate belonged uni-
laterally to the mother.   In her reply, she support-
ed “Mom Who Cares” and advised, “Dear Mom, 
I urge every mother…thank God we can protect 
our children.”9  Although the woman who wrote 
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to her spoke about a responsibility that belongs 
to both parents, Anne’s response only addresses 
the woman’s obligation. Writing in third person, 
she harnessed her own identity as a woman and 
mother to evoke empathy in the audience she was 
attempting to influence. She sought to empower 
women to make wise, educated decisions and 
independently determine the path of their child’s 
healthcare. This correspondence represented a 
population of mothers whose eager embrace of 
traditional gender expectations served as a key 
component in ensuring their children’s safety.
“Mom Who Cares” not only presents the opinion 
of one woman at the time, but also represents a 
general acceptance among women nationwide 
to assume the responsibility of vaccinating their 
children. In response to the “shocking disgrace”10 
of growing numbers of “inadequately immunized” 
children in the United States, the Secretary of 
Health, Education, and Welfare (HEW), Joseph 
Califano Jr., partnered with the Carter administra-
tion to launch a national immunization initiative 
in 1977. The program aimed to immunize ninety 
percent of all children by 1979.11  In 1978, First 
Lady Rosalynn Carter addressed volunteers at 
the National Childhood Immunization Confer-
ence and stressed that “mothers need to know the 
crucial importance of shots early in their children’s 
lives.”12  Carter and Califano specifically target-
ed women volunteers to effectively execute their 
initiative. The Washington Post reported on the 
HEW vaccination campaign’s success. In the two 
years since it had begun, the program ensured that 
well over ninety percent of the children in Wash-
ington D.C, Maryland, and Virginia were vacci-
nated, and brought measles levels to an all-time 
low. The article warned that, “the dread of sum-
mer polio epidemics is not within the memory of 
today’s young mothers,” but nonetheless, champi-
oned the initiative’s success, largely implemented 
by mothers.13 
 Although the vaccine rhetoric of the 1970s 
often painted women as neglectful and ignorant, 
the predominant consensus amongst the govern-
ment, public health officials, the media, and wom-
en themselves, was that women, as reproductive 
vehicles and caretakers, were innately obligated 
to make sure that their children were vaccinated. 
However, 1982 proved a pivotal moment in the 
resurgence of the anti-vaccination movement. In 
April of 1982, an NBC television broadcast titled 

DPT: Vaccine Roulette revealed the alleged untold 
story of adverse effects of the vaccine for pertussis, 
commonly known as whooping cough, and forev-
er changed the landscape of the vaccine conversa-
tion.
 DPT: Vaccine Roulette was produced 
and written by anchorwoman Lea Thompson 
and aired on WRC-TV, a Washington affiliate of 
NBC, but reached a national audience when it 
was rebroadcast on the Today Show.14 The exposé 
interviewed medical experts from the American 
Academy of Pediatrics, the FDA, and the CDC, 
who maintained that vaccines were the safest way 
to protect America’s children against the diseases 
that had killed thousands in the past.  However, 
the segment also capitalized on the emotional 
impact of mothers whose children had developed 
permanent brain damage, and even died, as a 
result of the pertussis vaccine. The program began 
with the image of a mother holding a giggling 
baby in a doctor’s office, but instantly flashed to 
a video of Scott Grant, a severely physically and 
mentally disabled boy who had suffered from 
infantile spasms since he received the vaccine. In 
the background, his mother choked back tears 
as she recounted the heart-wrenching story of 
Scott’s deterioration and the devastating effects 
that his disability had on the family. Throughout 
the hour-long investigative report, many moth-
ers narrated similar stories as videos of disabled 
children filled the screen. The broadcast did not 
seek to eradicate vaccines completely, but instead, 
hoped to raise “serious questions about the safety 
and efficacy of the shot.”15 Thompson strategically 
interviewed mothers with compelling personal 
anecdotes about their own experiences in order to 
alarm the public. By doing so, she showed mothers 
as innocent victims of exploitation by the medical 
community and empowered them to pursue retri-
bution. DPT: Vaccine Roulette forever altered the 
woman’s role in the vaccine debate.
 On the heels of the HEW immunization 
campaign and widespread national approval of 
vaccines, DPT: Vaccine Roulette ignited a surge 
of skepticism and fear among parents who had 
not previously thought to question vaccination. 
Two of the mothers featured in the broadcast, Jane 
Dooley and Kathy Williams, united with other 
parents of vaccine victims to form DPT, Dissat-
isfied Parents Together.16 The group sought com-
pensation for parents whose children had been 
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harmed, advocated research for safer vaccines, and 
pushed to repeal compulsory vaccination require-
ments. Meanwhile, newspapers across the country 
had mixed reviews of the broadcast. 
 Journalists addressed the newly raised ques-
tion of vaccine safety, while also underscoring the 
importance of vaccines. In The Washington Post’s 
“Experts Hit DPT Report, Call Vaccine Necessary,” 
reporter Donna Hilts accused the broadcast of 
ignoring the dangers of pertussis, and cited health 
experts who maintained that children receive a 
mandatory series of five DPT shots before entering 
school. She also rebuked Thompson’s emotional 
strategy and use of the mothers’ stories to evoke 
sympathy and prompt speculation about physicians’ 
integrity.17

 Other reporters, however, took the opposite 
approach and adopted the broadcast’s mother-cen-
tric tactic. An article in the Chicago Tribune, “The 
DPT dilemma: A Question of Risk,” published 
shortly after the broadcast in April 1982, began 
with the description of a two-month-old baby 
“lying blissfully unaware and naked” on an exam 
table. After an examination by “Dr. Sno White,” the 
doctor asked the baby’s mother, Anne Dye, what 
she had previously heard about the DPT shot. She 
responded that she was furious after viewing DPT: 
Vaccine Roulette and was now torn between the 
risks and benefits of the vaccine. Mrs. Dye decided 
to vaccinate her child, and thankfully he did not 
suffer adverse effects. The author then introduced 
a second mother, Marge Grant, whose son was not 
as fortunate. After receiving the vaccine, he became 
blind, developmentally challenged, and physical-
ly paralyzed.18 By contrasting the experiences of 
these women, the author framed the vaccine de-
bate through the eyes of two mothers. Although 
the initiatives of the 1970s had used women as 
agents to achieve universal vaccine compliance, 
the post-broadcast era of the 1980s used women to 
warn the public about their dangers.
 An article published in The Sun only one 
month later, “Documentary Stirs Vaccine Contro-
versy,” by Randi Henderson, displayed a full-page 
cartoon image of a wide-eyed adorable baby gazing 
into space and yawning, oblivious to the threaten-
ing needle pointed in his direction. Twice the size 
of the baby’s head, the needle was held by mascu-
line hands and about to be injected into the child. 
The article went on to describe DPT: Vaccine Rou-
lette and the subsequent outrage of the American 
Academy of Pediatrics. After addressing experts on 

both sides, Henderson provided a narrative of Lea 
Thompson, the writer and producer of the broad-
cast. She explained that as a mother pregnant with 
her third child, she empathized with the mothers 
whose children had suffered brain damage after 
receiving the vaccine. In her research, she reached 
out to an “uncooperative government” and encoun-
tered a pediatrician who confessed that he would 
never vaccinate his own child, but did not warn 
parents about adverse effects because he feared 
being sued.19 This article portrayed Thompson as 
a powerful woman with the authority to report on 
medical matters. Moreover, it cited motherhood as 
her source of both empathy and strength to over-
come the resistance of powerful male peers.
 A later article on Lea Thompson was writ-
ten when she produced a follow-up story called 
DPT: FOUR YEARS LATER, in 1986. The article’s 
title “Lea Thompson: Family, Career, Kudos: She 
Has Them All,” as well as the three photographs 
dispersed throughout its text, portrayed Thompson 
as the quintessential example of a woman who “has 
it all.”  The article detailed the early days of Thomp-
son’s career and marveled at her personal and 
professional successes. The photographs reinforce 
this persona as she sits behind a desk surrounded 
by family pictures, directs the staff of the news-
room, and peaks her head above a stack of binders, 
each labeled with the title of a different one of her 
investigative reports.  Thompson insisted, “I am 
just a normal mother who bakes for bake sales and 
drives carpool,” but also believed in her ability to 
“make a difference in the world.”20 In the public eye, 
Lea Thompson symbolized a synthesis of power 
and motherhood. Her production, DPT:Vaccine 
Roulette, featured women who fit this cutting-edge 
female persona. She not only changed the role and 
image of women within the vaccine debate, but also 
embodied this new identity through her personal 
experiences.
The distraught mothers of the anti-vaccination me-
dia were not portrayed simply as weakened victims, 
but instead, represented active agents of political 
change. Gerrie Cohn spoke out against the medical 
community’s manipulation of unsuspecting par-
ents, and vehemently opposed vaccination. As she 
stroked her fifteen-year-old daughter who clutched 
a stuffed monkey, Cohn asserted, “I am here to 
speak for Traci, because she cannot speak for 
herself, nor can she dress or undress herself, wash 
or comb her hair, read a book or write her name.”21  
Cohn testified, “I, like so many mothers, lacked the 
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information necessary to even ask intelligent ques-
tions… instead I trusted the experts.”21

 Similarly, an article written by journalist Bar-
bara Davis championed the efforts of Beverly Trask, 
an active member of Dissatisfied Parents Together, 
and the mother of a daughter who died after receiv-
ing the DPT vaccine. She called Trask’s daughter “the 
odd,” the needle in a haystack of vaccinated children. 
When Trask brought her daughter to the pediatri-
cian, he dismissed her concerns about the vaccine’s 
possible adverse effects of fever, inflammation, con-
vulsions, irritability, excessive sleepiness, and in rare 
instances, death. Since then, Trask had dedicated her 
life to lobbying for increased vaccine regulations and 
aimed to “reverse what is the ignorance in our med-
ical society”22 of misdiagnosing DPT vaccine-related 
deaths as Infant Death Syndrome. Trask transformed 
her tragedy into a call to action and found political 
purpose. Through the actions of women like Trask 
and their highly publicized efforts, mothers became 
the face of the anti-vaccination movement. These 
women were devastated, yet determined as they 
fought back against exploitation by the medical 
community.
 Although some reporters were infuriated 
after DPT: Vaccine Roulette aired, they universally 
recognized its significance in the grand scheme of 
the vaccine debate. Capitalizing on the broadcast’s 
momentum, Barbara Loe Fisher, and Harris L. 
Coulter, the leaders of Dissatisfied Parents Together, 
published DPT: A Shot in the Dark, a book that also 
focused on personal anecdotes to warn about the 
dangers of vaccines. Enraged by the book’s “accu-
sations,” reviewer Harry Schwartz labeled the work 
“a 400-page diatribe against the vaccination,”23 and 
feared that it would dissuade parents from vaccinat-
ing. He questioned the authenticity of the women 
mentioned in the book and ruthlessly criticized, “I 
cannot recall ever reading anything…so full of mis-
ery as this.”23 Schwartz also expressed concern that 
two out of the three major American manufacturers 
restricted production of vaccines and would not test 
newer shots because they feared legal consequences. 
Though Schwartz criticized the book as a dishonest 
misrepresentation of science, he did recognize the 
undeniably persuasive power of the women’s voices.
The vaccine narrative has echoed in the ears of the 
American public for more than a century. How-
ever, its feminist subtext is one of profound and 
under-valued significance. Was the second-wave 
feminism of the 1970s representative of most wom-
en’s thirst for progress, or did many women seize 

the vaccination debate as a way of preserving tradi-
tional gender norms? Did the controversy ignited by 
DPT: Vaccine Roulette further strengthen women’s 
instinctive inclination to identify as mothers, or lib-
erate women to act as catalysts of political change? 
The social impact of the vaccine debate does merit 
further research, but has already shed much light on 
fundamental questions in American discourse.
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