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Abstract
Shingles, hedisease caused by therpes aster virusis a widespread and widely
misunderstood illness in the United States. It is preventable, but mesk patients do
not know what measures they may take to prevent it. Clear communication from
physician to paént is crucial for patient understanding of diseassy patient
education marials on herpes zoster currently availadoleoften unused. It is therefore
beneficial to public health to disseminate new mediums of medical communication, and
one way of acomplishing this is through adult coloring books. The pathophysiology of
herpes zoster virus is here explored and the idea of using an adult coloring book to
educate patients on the subjecainomprehensible way is presented

Keywords Herpes zoster, gigles, vaccines, coloring book, patient health literacy
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Herpes Zoster Patient Education: A Coloring Book Approach

Herpes pster (HZ) more commonly called shinglegsults from the reactivation
of varicella zoster virugvVZV), which initially causeshicken pox Shinglesaffects
sensory nerve gangland peripheral nergandtheir branchesand produces intense pain
in patients havingshingles outbrealnnually, 1.1 million cases of HZ occur in the
U.S, and despite the availability of an HZ vacaejra low vaccination rais a public
health concern. Manynvacchated participants a clinical studywereunaware that the
vaccine $ available and recommend@ceeteret al 2014).Despite HZ being common,
many patients have misconceptions about the paisapbgy of the disease and
treatment optionswhich include oral antiviral medicatiofReeves Beuscher2015).

According to SimberkoffThe rerpes pste vaccine is both safe and well
tolerated in older, immunocompetent aduRscipients may receiveme localized side
effects but no risk has been found for infectionH® occurring from he inoculation.
Furthermore, iappeas notto lead to any more serious health complicati@sce
evidence supports the benefits of routine vaccinations fortthiskapopulationnew and
more effective strategies for spreading public awareness about shingles and its prevention
are neede@Simberkoffet al.,2010).

According to Williams, Davis, Parker, and WeiBablic awareness of medical
issuessuch as Hd4s vitally dependent upothe concept of @tient health literacyPatient
health literacys a critical aspect of physicia-patient communication, especially
among the elderlyP?oor health literacy is common, aisccorrelatedvith worsening

health conditbns.A major source of miscommunication is physician usage of medical
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terminology This may be remedidaly use of language at a lower reading le@ele

study showedhat handouts given at a fiftjrade reading leal increased vaccination
rates(Williams, Davis, Parker, & Weis002).Another studyof education programs for
people withchronichealth problemsequiringmedications includethree groups: onto-

one counseling, group education, and one or both of these strategies in combination with
audiovisual materialgzor all three groupgositive changes were observed in all

education program@ullen, Green, & Persingef985).

Many paients, regardless of education level, have trouble understanding their
discharge instruction@ill et al.,2016).Patients remember more information if given a
handout as opposed to just being told, and even more if it invabee aidyReevesk
Buegher, 2015).0ne studyin whichstandard patient discharge instructions were
compared to those that were pictograinancedfound that pictographienhancment
improved patient recall and ssfaction with the instructions, by using measures of
immediateand delayed recalFurthermorep at i e nt s g af thair estractioasn d
werelikely increased by the addition of illustratioftill et al.,2016).Use of colors and
large, easy to read font in such handouts is helpful, speceallyif it is in aform that
the patient can take honlReeves& Buescher2015).Comics are an efficient and
effective way to communicate complex informatidheyhave been used in science
education, as well as to promote public awareness and patient health literacy of various
ailments, including HIV. Even though comics have often been aimed only at children,

they have been successful in disseminating ideas ttsadiob want to learn about
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complicated ideas in fun ways.i$ alsohelpful if the scientists involved in both writing
and illustratinghe comic(Park, Kim, &Chung 2011).

Multiple studiegBloch-Elkon, 2007; CatalaiMatamoros, 20113uggest that the
mass media does indeed influence public health decisions (Adekédan, n.d). The
medi aébs power to design, package, and di st
contributing role in combating health challengefolethey become uncontrollable
Aside from the use of comics in spreading knowledge of AEkunle and Adlan
reported thamedia methods were also employed in the 2014 Ebola outireiskwas
especially noticeable in Nigeri&tories, editorials, and images including comics and
carbons about Ebola pervaded the Nigerian mddading to later studies on media
framing of public health hazards. More than one third of news stories on Ebola focused
on treatment and control of the disease. This angle focused on containment of the
outbre, as opposed to other angles that focused more on fear of death, or finding aid
after contacting the disease (Adekur@eAdland, n.d).

In order to apply visual patient health literacy to shingles, the amdslisease
processgnust first be understootleginning withthe immune response W&V . Thisis an
airborne virus, transmitted loell-free virus particlegthe virus floats around by itself,
unlike viruses that are contained inside ce(&lein Slobedman, & Abendrofi2012).
Thefirst cellsto respondo the infectiorarelikely dendritc cells (DCs)YAbendroth
Morrow, Cunningham, & SlobedmaB001).These are irregularly shaped cells that
capture antigensvhich are usually proteingf sites of contaavith the external

environmentand carry the antigen until they come into contact withcalT'specificfor
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that antiger(Nairn & Helbert,2007, p. 63. T-cells are gartof the adaptivémmune

response, n wh i c Wistiigsighedffron fisend f 0 by recogni zing
substancg alsocalled antigengNairn & Helbert, 200Y. The two main defense cells that
recognize antigens are B cells, which secrete antibodies,-aalisTwhich find antigens
presented by dendritic cells. There are tnain types of Tcells: CD4 helper cells,

which produce cytokines, and CD8&ytotoxic cells, which kill infected cells (Nairn &

Helbert, 2007. Dendritic cellsinitiate responses from CD4nd CD8 cells,which are a

special type of cell tha monitor theenvironments outside a@indinside ofthe cellfor

pathogens, respective{iairn & Helbert, 2007).

In VZV, dendritic cellgprovide a mechanism of transpoftthe antigenso lymph
nodesand then to the-Eells that can beconiefected with the virugalthough the virus
invades Tcells it does not kill themallowing the virus tde disseminatd) (Abendrothet
al., 2001).T-cells then traffic the virus to the skiBteinet al.,2012).At the skin,
cytotoxic CD4" and CD8 T-cells play an important role in VZV immunity, as they
infiltrate the dermis o¥/ZV lesions as well as infectesensoryganglia.ln response, the
immune system will deploy interferons imlt the spread of the virus and activate
natural killer cells (Xs) (Steinet al.,2012)a type of lymphocyte théill virally-
infected cells and helactivate the adaptive immune respofisairn & Helbert,2007).

NK cells playan important rolén early VZV infection controby killing virally infected
cells before the -Eells have had a chance to clonally expédteinet al.,2012).Herpes
viruses such agZV have several ways of combatting the immune response, including

preventing the infected cells from signaling that they are infected, thus inhibiting NKs
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from doing their job of killing cells. Thereforehile type linterferonssuppress the
progress of th&ZV infection, VZV in turn limits the potency ahterferons(Steinet al.,
2012).

Reactivation of chickgmox virus is the primary cause of shingl€ke virus stays
within the sensory ganglia for the life of the h{teinet al.,2012).Primary infecton
with VZV causes chickenpox, and subsequent reanimation of the latentasirussult in
shingleqLarkin, Heckles, & Ogilive 1985).This was reveatiby use of restriction
enzymegwhich recognizespecificbase pair sequences of DNA and cleave the DNA
there) creating a unique restriction fragment pati@airn & Helbert,2007). Restriction
enzymes were used to compare six VZV DNA isolates, revealingdnaticalVZV
strairs are present in the @it andreactivatedstateqSteinet al.,2012).For any given
restriction enzyme, VZV DNA does not show any significaarianceof restriction
fragmentpatterns for differenrdamplessuggesting that Heepresents the +activation of
an originaj infecting VZV strain(Picini, Ecker, Grose, & Hymari983).

Herpeszostepener al |l y devel ops when the previc
restrainingmmunity falls below the minimum restraining lev@lhomas& Robertson,
1971).Antibodiesare immunoglbulin proteins produced by B cells in response to
specific foreignantigens (such as the glycoproteins on the surface of VZVinikiatly
stimulated their productiofNairn & Helbert,2007). Theseglycoproteins on the surface
of t he vi areessential forwieal repktion and infectivitytherefore,
antibodybinding to the surface proteins of VZV plays an important role in recovery from

the infection, bynhibiting cell-to-cell spreadf the infection cell killing via lymphoid
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cells,and neutralizatioifLarkin, Heckles% Olgive, 1985. Antibodies then,are more

likely to prevent or limit VZV reinfection, as opposed to figigtagainst the virus once

the infection occuréSteinet al.,2012).During HZ, immune cells are prone to infitite

the gangliaThe virusis able topenetrate abraded skin and spread up a peapherve

into spinal gangligThomas& Robertson1971).Thereforg unlike the skin infection of
chickenpox by VZV, HZ targets the peripheral nerveystem(although it is already in

the nerve cells from the time of VZV infectiofMhe reactivated virus travels to the skin
through the nerves and produces a rash very similar to that of VZV (Stein et al., 2012).
However, HZ rashes differ in that theshis of dermatomal distbutioni meaning that it
only dfects ore side of the body in the area of skin that is supplied by sensory neurons
originating in spinal ganglié€Centers for Disease Control, 201Bhe rash mainlyféects

the chest, neck, and eye aré@enters for Disease Control, 201¥)left untreated, 50 to
70% of HZ patients develop complications of the ocular region, andrenextcases,
blindness may occyCenters for Disease Contr@Q13).

Upon reactivation, T cells target the infectedvestTheinfiltration of cellsin the
spinal ganglias composed of more CD4han CD8 T-cells, but CD8 are generally in
closerproximity to the neuronSteinet al.,2014).CD8" T-cells are typically responsible
for inducing the death of infected ce{Bteinet al.,2012).MHC-I and MHGII (major
histocompatibility complexesgre upregulated in human ganglia during herpes zoster
(Steinet al.,2014).This is important as herpes viruses are known to downregulate MHC
expressior{Nairn & Helbert,2007). NK cells recognize and target cells with unusual

MHC expressionso in HZ low MHC expression serves to signal NK cells to take action
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(Nairn & Helbert,2007). Evendecades after the illneséZV -specific T-cells persig but
over time, adedine in these Tcells- either becaues of time or immunosuppressien
leadsto an increasedhcidence of HZSteinet al.,2012).

Immunity can be periodically boosted by exposure to vyige (standardVvVzZV
in the communityCell-mediated immunity (CMI)which refers to cytotoxic -Eells, or
CD8+ T-cells, decreases over tim@ne study found that VZgpecificCMI decreased
by 2.73.9% each yedlLevin et al.,2008).The zoster vaccine induces a significant
increase in VZYCMI (Levin et al.,2008).The vaccines injected into the deltoid region
(Centers for Disease Control, 2018%cording to the CDC, it decreased incidence of
shingles outbreaksy 51%.Unfortunately, response to the vaccine decreases witfbgge
3-4% each yeanSteinet al.,2012, Levin et al.,2008). This efficacy drops to 36.7% after
age 70 (Lal, et al, 2015However, anew version of the vaccine that was developed
recentlythatcontains a subunit of HZ (as opposed to live, attenuated VZV) has been
demonstrated to have 97.2% efficacy (Lal, et. al, 20l% new vaccine does not appear
to decrease in efficacy in older adults, nor has it been recordediize immune
mediated disases. Another advantage of an HZ subunit vaccine is that it is less likely to
result in replication of the disease that it is supposed to prevent. This makes it a good
alternative for patients with compromised immune systems (Lal, et al, 2015).

It is impeative that aging adults are informed of tmportunity for vaccination
to help prevent shingles outbrediefore too much time has passed, ayito

accomplishinghisis finding a way to disseminak¢Z information dfectively.
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Addressing this probleshould involve asking how patients learn best, as well as how
physicians prefer to provide information.

Methods

An adult coloring booklustrating the pathophysiology of shinglessproduced
for the benefit opromoting health literacy among the susceptible communiiy. It
intended tde an easily understood, visual referenceithdé¢signed in a takbome form
for patients. Accompanyingipt instructionsfor patient careouldbe available
alongsidesimilar to supplemental materialhis could include warnings about side
affects of the vaccine, what to expect and when, and which possible side effects would
warrant a second visit to the doctor.

The target audiender the educational coloring boakthe atrisk population,
although anyone could benefit fromdreased awareness of shinglgse coloring book
could be distributed to physiciarandmade availablén thewaiting roomsof the office
or given directly to patients by their doct®atients are more likely to be vaccinated if
healthcare provider recommendgTieeteret al,2014).Furthermore, it is unrealistic to
expect a nurse practitioner to cover all information related to the disease and vaccine in a
10-15 minute sessiofReeres& Beuscher2015).The book focueson presenting how
the virus functions in the human body and Hbw vaccine prevents shingles from
occurring The design should bring to light the most important pointsitathe disease in

such a way tha patient with little or no health literacy could grasp.
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Some images that were used in inspiration for the crestipeare depicted below

( WHATISBLOOD? )

Blood is mostly water and cells.
It travels around and around
your body in tubes large
and small. It delivers nutrients
and oxygen to all of your cells.
It picks up cell wastes and
carries them to your lungs

and kidneys.

s

captures germs and

Gotcha! This white blood cell
destroys them.

N Red blood cells carry oxygen.

| White blood cells fight germs.
\ Tiny platelets help stop
\

] bleeding when you get a cut.

, \‘., :

Note8 O7EAO EO "1 11 Aed AU 0 dyFRirstiHim%n Bpdy$ 8 3
Book Copyright Dover Publicatios. Reprinted with permission.

Figure 1 The imageaboveis an example of the relatively simple line work that makes an
effective coloring book. The lines are not completely uniform, so as not to create visual

redundancy, but the design is also not ovedmyplex, making it easier to understand.

m\
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HEI.PER T CELL Expresses

CD4 glycoprotein
[vmense jmmunoLosy [NsiGHT (CD4+ T cells)
: TH1 cells TH2 cells
Warrior types Activates: Activates:

» Macrophages| |+ Eosinophils
« Killer T cells * Mast cells

T * B cells » Basophils
‘ Secretes: Secretes:

*IFN -y «|L-4

e |L-2 «IL-5

« TNF - a *IL-13

Treg cells
TH17 cells Inhi%its

TrH cells Recruits: dendritic cells:
Activates B cells for:| | * Neutrophils ||« Prevents
* Isotype switching Secretes: autoimmunity
« Affinity maturation | |*IL - 17 » Supresses T cell

NoteiHel per T @waswaland. Foognmmense Dnmunology Insight
Copyright N. Dewaswala. Reprinted with permission.

Figure 2 The above image is an example of the kind of anthropomorphism used in
HZ coloring book Anthropomorphisms make potentially frightening diseases seem less

intimidating.
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Integumentary 5}"512& M skin, hair, nails, and glands

« TS

- hair follicle

- elacedud (Ol gland
blocd vessels

3 bn de L R =

- suppat gland
8 - vouch negepiods
Q- e

Wl meabaterhs o e b ol e g e el

NoteiThe I ntegumentary Syst enmsideOu Anddngbuc at i on
Copyright Education.com, Inc. Reprinted with permission.
Figure 3 Images such as the one above were inspirations for-seati®nal, anatomical
level parts of the design that are inserted to help orient the viewer to a larger view of what
is happening in the picture
Results
Based on the above inspirations, among others, the follddZngploring book

wasproduced
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The Reason
Behind the Rash

An illustrated
guide to
understanding the
illness
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This is the Varicella Zoster virus, a
herpes virus. It is the viwus that
causes chickenpox. It floats around

treely in the ailr, because it was
released by an initected pemrson,
locking for a new host to attack.
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Onee VzV infects

a host, dendritie
cells (DGCs) axe

most Likely to

notice £irst and
begin the immune
TESPONSE .

O
Na®
O

o
)

Y
....

DCs activate T-cells, which are immune
warriors that distinguish “self” £rom
“non-self. ”
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DCs take the virus to
Lymph nodes, where
they bring antigens

(which are “non-self”

particles) to special

T-cells (ecalled GD4+

amcl CD8+) to activate

them.
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VzV combats Tthe

immune system by
intecting T-cells,
and using them as
a way to get to

the host’s skin
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