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LITERATURE REVIEW

» Toxoplasma gondii

* Single celled parasitic organism
- Worldwide

» 3 lifecycle stages
« Sexual phase — produces infective oocysts in the intestine

* Tachyzoites — rapidly dividing phase within cells of host
» Bradyzoites — encysted phase within the tissues

www.cdc.gov



LITERATURE REVIEW




LIFE CYCLE

Qocysts are shed by the cat

Become infective in 1-5 days

Remain infecting in soil for up to 18 months

Ingested by rodents, livestock, wildlife, cats, or humans

Transforms intfo tachyzoites in host after ingestion and later
form ftissue cysts (bradyzoites)

Cats can become infected from ingestion of intermediate
hosts
Humans

Eating undercooked contaminated meat

Food or water contaminated with cat feces or contaminated
environmental samples

Blood transfusion or organ transplantation
Transplacentally from mother to fetus



LITERATURE REVIEW

» Transmission
 Ingestion of contaminated
undercooked meat products
Commonly mutton, pork, and venison
Most common route

« Handling of contaminated meat and
vegetables without proper hand
washing

« Contact with contaminated cat feces
in a litter box or garden

- Contaminated water sources

- Transplacentally from mother to fetus o4 L -L_f;ﬁ ,f-'
 Blood transfusion or organ 1. % AN S
transplantation - rare . =¥y
& Eshimaaie dithei@2 57501 tineUS -
population over 12 years old have

been infected Foww.cdeigoy



LITERATURE REVIEW

« Jones et al. 403 pregnant women surveyed
« 48% had seen information about toxoplasmosis
« /% were aware they had been tested

» Berriel da Silva et al. surveyed 61 physicians and 56
RESeS
« 97.5% recognize cats are a potential source of infection
- 51.7% believed dogs were as well

« Kravetz and Federman 102 OBGYNSs, internists and
family practitioners

« OB’s more likely to advise against undercooked meat and
gardening without gloves than internists or family
practitioners



LITERATURE REVIEW

Toxoplasmosis Symptoms Toxoplasmosis Symptoms

- Parasites infect tissue cysts » Severe toxoplasmosis
CommOﬂ!y Skele'l-(}” mUSCIG, e Occurs when a pre\/ious
myocardium, brain, and eyes infection becomes

- Usually mild to moderate flu- reactivated because of
like symptoms, possibly no immune depression

Damage to the eyes, brain,
symptoms and ofther organs

. llen | h .
Py S e - Ocular toxoplasmosis (<2%)
« Achy muscles i
« Reduced or blurred vision

b Moressevclie e oo - as
immuocompromised eaness or the eye
- Tearing

« Lymphadenitis _
« Chorioretinitis AV pain |
« Sensitivity to light

+ Encephalitis : : g
- Reactivated infection » Blindness with reactivation



LITERATURE REVIEW

» Toxoplasmosis in pregnant women
* Naive women contracting toxoplasmosis while pregnant
can pass to child in utero

Mental disability
Blindness — choreoretinitis (20-80% by adulthood)
Seizures

« Often don’t show signs at birth

* Develop laterin life

« Prevention of vertical transmission
Spiramycin
Sulphonamide
Pyrimethamine/sulfadiazine
Inconsistent findings



LITERATURE REVIEW

Diagnosis
« Serology

IgG used to determine if people have been infected

IgM used to estimate time of infection — important for pregnant
women

Immunofluroescence

Direct observation of parasite in stained tissues and CSF
PCR - Can be isolated from blood but this is difficult
Unborn Child

PCR - Detection of parasite DNA in amniotic fluid
Ocular disease

Typical lesions in the eye

Symptoms

Course of disease

Serologic testing I SEeEgo




LITERATURE REVIEW

» Toxoplasmosis prevention

« Cook all meat to safe temperatures

For whole cuts of meat, cook to at least 145 F at the center of the
thickest point. Then allow the meat to rest for 3 minutes before
consumption. For ground meat, cook to at least 165 F. For poultry,
cook to at least 165 F and let whole poultry rest for 3 minutes.
Freezing meat to temperature below 0 F before cooking greatly
reduces the change of infection

« Wash or peel fruits and vegetables

« Don’'t drink unpasteurized goats milk

Do not eatf raw or undercooked oysters, mussels, or clams
« Wash cutting boards, dishes, counters, utensils, and hands
« Wear gloves while gardening

« Wear gloves while changing litter box

« Change litter box daily

 Have someone else to change litter box if pregnant



ACTIVITIES PERFORMED

» Creation and distribution of survey
- Aftending entomology lecture and wet lab

» Setfing mosquito fraps, sorting mosquitos, and
iINnputting data

« Attending senior citizen “Lunch and Learn” session

» Shadowing public health nurses

« House calls to check on new mother clients

* Help with making doctors appointments, checking on
health, addressing concerns

» Creating an informative brochure on toxoplasmosis

» Creating an informative PowerPoint on
toxoplasmosis for use in “Lunch and Learn” settings



SURVEY OBJECTIVES

* The objective of this study was to survey health
professionals having contact with pregnant
patients. The questions were aimed at knowledge
of the life cycle, routes of fransmission, and proper
recommendations made to clients on prevention of
the disease, in order to evaluate their
understanding of foxoplasmosis, the priority they
place on toxoplasmosis education, and overdll
toxoplasmosis awareness.

* 6 Pregnancy educators/nurses
« 17 Veterinarians
* 10 OBGYNSs



SURVEY

Is Toxoplasmosis a Serious Threat to the Health of Pragnant
WomsenT

WIr pama iz Caitlin Timmin:. [ am a hlaster of Public Haslth proseam
and Dioctod of Veterinary Wadicine stodent af Kaneas Stats Undversity. As
part of my MPH, [ am required to complsts 240 bowrs of fisld sxperisncs in
tha public haslth fisld. I have chosan to undartake rezsarch rezandine the
priogity and knowladza of tomoplasmosis to the community that sducatas
peasnant wommsan on thizs dizasza Tt iz my goal to wtilize the dats from thiz
survay to davalop public health swarenas: tools to aducats presnemt womean
on the dangars of tooplasmosis and on prevention msessugs:s. Plsass f11 out
the following survay as honastly a= poezibla. Your responsss are kay to thiz
razsarch and are restly appesciated,

Introduction Sureay

Which of the following bast dasoribas vour profassion?

OObstatrician’ Gronacologist
OPhyzician: Aszistant
Ot urzs
OPr==namcr Educator
O%eterinariam
Do vou own o have vou ever owned acat?
O%a: O
In wour sxparisnca which of the fallowing have vou obesrvad 1o ba tha most
common mods of contracting toxoplasmosis?
OGardeaning in 20dl contaminsetad with cat facas
OC ontact with infactad focal material fom a cat
OC ontzminated raw of undsroooled meat
OC ontaminated water somnca

Dtk

Which situstion do vou think poeas the sreatest rizk for toxoplasmosiz
tramemizsion?

(A faral cat vzing 3 zand box as 3 litter box
O A strictly indoos pat howsa cat

OAn indoor-outdoos pat cat

OA newly adoptad Litten

[J0thar




SURVEY

Iz tomoplasmosis 3 dizsasa that vou regulady dizouss with presnent patientsT
OYa: O

Plagzarata the prioity vou place on dizoezzing tomoplasmosis with prasmant
patismts {1 being the lasst prierity and 10 boing the highast prioaity).

O1 O O O4 O O O O Or O

Do o recommend tonoplasmosds tasting to vour patisnt: who a2 presnant

of may bacoma pragmant? In your sxparionca. how long doas it take for Texoplasma gondil oocysts to
aq {177
s Mo bagome infactive’
What parcantasa of patisnts do vou think ae swem of the dissaa DH]:‘:'LE'
tomoplasmozizT O3-5 dayz
O O25% O50% O75% O 100%4 DII:IEE'I'-:
Which of the following do you rsoommend to patients to pravent infaction In voursxparisnca, how long do visble Tocoplasma sondil oooyets temain
with Toxoplasma gopdii? : P i : -
infactiva in the 20d] snvisonment’
OHand washing
[(ID=ily clasning of litter boxas 024 hourz
OWeaaring gloves during gardaning Toto 18 months
OCooking meat complataly in accopdanca with CDC O P -
o OOhlof= then 3 vaars
feoommandation 4
0% ashing all producs theroughly
OF.=-homing any pst cats
[Otkar

What iz vour racommendation to patisnts concsmead shout tha rizks
aszociatad with theirpst cat?

OTg r=-homes the cat

OTg avodd contact with cat fages

OTp switch tha cat to an &l outdood lifastyla
[Crhar




SURVEY

Wrap-up Survay

What ageramea do you fall into?

O20-30 O3140 O41-50 O31-60 Oe61-70 O71-80
Dio vou rezard toxoplasmosis a: 3 dizsass worth dizcessing with vour
patisnts?

OYas Oko
Would vou utilize an informative brochur= of other aducation aid rezarding
tomoplasmeosis if it wera availabla?

O¥es Oko
Dio vou think thiz survey might increaza the likalibood of dizcuszing the

rizkz of tooplasmosis with preenant womsn of women planning to bacomea
praenant?

OYes Oko



RESULTS

Regular Discussion of Toxoplasmosis
With Clients

Veterinarian Doctor Educator
Profession

N
o
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Responses Yes/No
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Figure 2.1. Physicians, veterinarians, and pregnancy
educators were asked if they regularly discussed
toxoplasmosis with pregnant clients. The above graph
describes the number of yes and no responses to the
previous question.



RESULTS

 Figure 2.1

» Veterinarians and physicians more likely to speak with
pregnant clients regarding foxoplamosis

« Pregnancy educators/nurses split 50/50

Regular Discussion of Toxoplasmosis
With Clients
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RESULTS

Prioroity Placed on Discussing Toxoplasmosis
With Clients
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@ Doctor
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Priority Ranking

Figure 2.2. Physicians, veterinarians, and pregnancy educators were
asked to rank the priority they place on discussing toxoplasmosis with
clients with 1 being not important and 10 being very important. The
number of responses by profession are listed under each priority
ranking.



RESULTS

* Figure 2.2
« Veterinarians rankings fell between 5-10
More ranking 8, 2, and 10 than any other profession
* Physicians and pregnancy educators fell between 3-10
Physicians — most ranked at 7/10
Pregnancy educators — evenly spread

Prioroity Placed on Discussing
Toxoplasmosis With Clients

@ Docftor

B Veterinarian

i i E Educator

1 2 3 4 5 6 7 8 9 10
Priority Ranking

Number of Responses
o — N w N (&]




RESULTS

Toxoplasmosis Testing Recommendations
12

10

BEYes
ENo

Responses Yes/No
(0,8

Doctor Veterinarian Educator
Profession

Figure 2.3. Physicians, veterinarians, and pregnancy educators were
asked if they recommend testing for toxoplasmosis to their pregnant
clients. The number of yes/no responses are described by
profession.



* Figure 2.3

RESULTS

* Physicians are more likely (8/10) to suggest testing. (2/10)
did not

* Maqjority of veterinarians (10/17) do not suggest testing. 7/17

@)

« 4/6 pregnancy educators suggest testing, 2/6 do not

Responses Yes/No

e —

O N A O 00O O N
1 1 1 1

Toxoplasmosis Testing
Recommendations

Doctor

Veterinarian

Profession

Educator

EYes
ENo



RESULTS

Are Clients Aware of Toxoplasmosis?

@ Doctor

B Veterinarian

H B Educator

0% 25% 50% 75% 100%
Percentage Aware of Toxoplasmosis
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Figure 2.4. Physicians, veterinarians, and pregnancy educators were
asked what percentages of pregnant clients were aware of how
toxoplasmosis could affect them. The number of responses are listed
per profession for each percentage category.



* Figure 2.4

RESULTS

* Those that seek pregnancy educators for guidance are
least likely o have knowledge of toxoplasmosis

« Between 25-75% of pregnant women discussing
toxoplasmosis with physicians or veterinarians were aware
of the disease

Number of Responses
OO — N W N O O~

Are Clients Aware of Toxoplasmosis?

nIe
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Percentage Aware of Toxoplasmosis

100%

@ Doctor
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RESULTS

How Long Toxoplasma gondii Is Viable in
Soil?

I

N
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B Veterinarian

mDocftor

B Educator

24 Hours Up To 18 Months Greater Than 5
Years

Number of Responses

SO N M O

Figure 2.5. Physcians, veterinarians, and pregnancy educators were asked
how long Toxoplasma gondii is viable in the soil to assess their knowledge
of the disease. The number of responses for each category described
above by profession.



RESULTS

* Figure 2.5

« The maijority of survey takers correctly said Toxoplasma
gondii oocysts were viable in the soil for 18 months

- 4/17 veterinarians said they were viable for greater than 5

years
How Long Toxoplasma gondii Is Viable in
Soil?

14
o 12
§1o
é 8 B Veterinarian
?, 6 EDoctor
'g 4 ® Educator
Z 2

0 3 S

24 Hours Up To 18 Months Greater Than 5
Years



RESULTS

Most Common Mode of Contracting
Toxoplasmosis
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Contaminated Contact with Contaminated Contamintated Other
Garden Soil Cat Feces Undercooked Water Source
Meat

Most of Contracting Toxoplasmosis

Figure 2.6. Physicians, veterinarians, and pregnancy educators were asked what
they thought was the most common mode of contracting toxoplasmosis. The
number of responses per profession are described by each category.



RESULTS

* Figure 2.6

« Veterinarians were more likely to correctly identify undercooked
contaminated meat as the main source of infection

«  Answers were widely distributed — commonly cat feces

Number of Responses

o

O = N W N O 080 N 00 O

Most Common Mode of Contracting
Toxoplasmosis

Contaminated Contact with Contaminated Contamintated Other
Garden Soil Cat Feces Undercooked Water Source
Meat

Most of Contracting Toxoplasmosis
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H Veterinarian

® Educator



RESULTS

How Long for Toxoplasma gondii Oocysts
to Become Infective?

mDoctors

B Veterinarian

B Educator

Number of Responses
O —=NWNMNOOUios N0 0O

24 hrs 3-5 days 10 days
Legnth

Figure 2.7. Physicians, veterinarians, and pregnancy educators were
asked how long it takes Toxoplsama gondii oocysts to become infective.
The number of responses per profession are described for each length of
time.



RESULTS

* Figure 2.7

« Veterinarians were the only populations to choose the
correct answer — 24 hours

How Long for Toxoplasma gondii Oocysts
to Become Infective?

EDoctors
B Veterinarian
B Educator

24 hrs 3-5 days 10 days
Legnth

Number of Responses
O —=NWNOOGiIOos N 00 0 O




RESULTS

Recommendations to Prevent Infection
With Toxoplasma gondii

B Doctors

Number of Responses

B Veterinarian
B Educator

Type of Prevention

Figure 2.8. Physicians, veterinarians, and pregnancy educators were
asked what recommendations they make to their pregnant clients in
preventing Toxoplasma gondii infection. The number of responses are
listed per profession under each category.



RESULTS

* Figure 2.8

* Many correct answers with one incorrect answer
 Rehoming cafts is unnecessary - 1/10 physicians and 2/6

pregnancy educators

Recommendations to Prevent Infection

With Toxoplasma gondii

— = = =

Number of Responses

ON NMNOOOONNMNO
[ T R

Type of Prevention

mDoctors
B Veterinarian
B Educator



RESULTS

Recommendations to Clients With Pet

Cats
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Rehome the Avoid contact Switch to Other
cat with feces outdoors

Professional Recommendations

Figure 2.9. Physicians, veterinarians, and pregnancy educators were
asked what their recommendations to pregnant clients were on how to
manage a pet cat in the household. The number of responses per
profession are described for each recommendation.



* Figure 2.9

RESULTS

« 1/6 pregnancy educators suggest rehoming cats

« 1/6 pregnancy educators suggest making cat an outdoor
cat — greater risk for cat to become infected

* Physicians and veterinarians correctly suggest avoiding cat

feces

Number of Responses

o

N N

SO N M O ©

Recommendations to Clients With Pet

Catis

Rehome the Avoid contact Switch to

cat

with feces outdoors
Professional Recommendations

Other

E Doctors
H Veterinarian
@ Educator



CONCLUSIONS

* Re-homing family pets can be a concern
* Minority (3/33) suggested re-homing
Not a necessary recommendation
- Avoiding contact with cat feces
« 31/33 recommend

» Veterinarians more likely to identify undercooked
contaminated meat as the most common cause
(11/17)

« 0/6 pregnancy educators and 1/10 physicians

» Veterinarians more likely to be aware that oocysts
take 24 hours to become infective (9/17)
« 1/6 pregnancy educators and 0/10 physicians
* Important for sanitary recommendations



CONCLUSIONS

« All well informed on how long oocysts remain in soil
« 6/6 pregnancy educators
« 13/17 veterinarians
« 10/10 physicians



CONCLUSIONS

* Medical professionals interacting with pregnant
clients are well informed on the recommendations
to make to those clients to prevent transmission,
especially with regards to cats

» Education of toxoplasmaosis transmission is lacking
with regards to most common routes of fransmission
and information related to the parasites life cycle



CONCLUSIONS

« Disconnect between toxoplasmaosis education both
within and between professions

* Veterinarians seem most current on data but least likely to
discuss with clients

« It is the responsibility of the health professionals to
take a One Health approach to zoonotic diseases
« Share equal responsibility



PRODUCTS DEVELOPED

* Informative brochure
* Hand out
* Place in waiting area

- Informative PowerPoint
« “Lunch and Learn” sefting



BROCHURE

_______tuxﬁﬁl'ﬁ._f‘;mﬂsis?

Can I be tested for
toxoplasmosis?

Toxoplasmosis

The Facts for
Pregnant Women

< -
TY




BROCHURE

Who 1s at risk?

Anyone can contract toxoplasmosis. Most people have a healthy immune system
that is able tofight offthe infection. Those at an increased risk for complications
are those with suppressed immune systems. This includes the young, elderdy,
cancer patients undergoing chemotherapy, AID'S patients, and pregnant women.
Itis particularly of concern to pregnant women as they can pass it to their unborn

How can1 prevent child casing abortion or birth defects
toxoplasmosis?

T

i

‘What are the signs and
symptoms?




TOXOPLASMOSIS -
EDUCATIONAL TOOL

TOXOPLASMA GONDII




POP QUIZ

Which of the following is the most common mode of
contracting toxoplasmosise

[1 Gardening in soil contaminated with cat feces
[1 Contact with infected fecal material from a cat
[1 Contaminated raw or undercooked meat

[1 Contaminated water source



POP QUIZ

* Which situation do you think poses the greatest risk
for toxoplasmosis fransmissione

[1 A feral cat using a sand box as a litter box
[1 A strictly indoor pet house cat

[1 An indoor-outdoor pet caft

[1 A newly adopted kitten



POP QUIZ

Which of the following can help 1o prevent infection
with Toxoplasma gondiig

[1 Hand washing
L1 Daily cleaning of litter boxes
[1 Wearing gloves during gardening

[1 Cooking meat completely in accordance with
CDC recommendation

» [ Washing all produce thoroughly
* [ Re-homing any pet cats



POP QUIZ

- What should you do if you are concerned about
the risks associated with Toxoplasma gondii and
owning a pet cate

[ 1 To re-home the cat
- [ 1 To avoid contact with cat feces
» [ To switch the cat to an all outdoor lifestyle



POP QUIZ

How long does it take for Toxoplasma gondii
oocysts to become infective?

[ 124 hours
BRS- SHGIEY/S
R Cie @)



POP QUIZ

How long do viable Toxoplasma gondii oocysts
remain infective in the soil environmente

[ 124 hours
L[] Up to 18 months
[1 More than 5 years



POP QUIZ

For how long do cats shed Toxoplasma gondii
oocysts in their feces?

[ 1 For life
6 e rins
[ 1 2 weeks



WHAT IS TOXOPLASMOSIS?

» Caused by Toxoplasma gondii
* A single-celled parasite

» Second most deadly foodborne illness known
- Can be found throughout the world34

http://www.cdc.gov/parasites/toxoplasmosis/



LIFE CYCLE




HOW DO I GET TOXOPLASMOSIS?

Most commonly contracted by eatfing
raw or undercooked meat
 Especially pork, mutton, and venison*

Feces of cats

« Small window to become infected
Shed in feces for two weeks only*

Unwashed vegetables?
Contaminated utensils*

http://www.cdc.gov/parasites/toxoplasmosis/epi.html



HOW DO I GET TOXOPLASMOSIS?

- Unpasteurized goats milk#

* Raw or undercooked oysters, mussels, or
clams*

- Gardening
» Feral cafs use garden beds as litter box

» Toxoplasma gondii oocysts remain in soil for up to 18
months*

http://paleo-diet-info.com/goats-milk-the-paleo-diet/




WHO IS AT RISK?

» Those with compromised immune systems
* Pregnant women
Unborn child at risk
* Immunosuppressed
« AIDS patients
« Chemotherapy patients
« Young children and elderly3+4

- What about a healthy immune systemce
* Immune system is able to fight the infection

* May experience no symptoms to flu-like symptoms for a
few days fo months34



WHAT ARE THE SIGNS/SYMPTOMS?

* Flu-like symptoms
« Swollen lymph nodes
« Achy muscles*

» Severe toxoplasmosis

« Occurs when a previous infection becomes reactivated
because of immune depression

Damage to the eyes, brain, and other organs
» Ocular toxoplasmosis
» Reduced'or blurred vision

« Redness of the eye
« Tearing*



TREATMENT

» There Is debate over whether treatment for
toxoplasmosis is effective

* Medications used
« Spiramycin#?°
« Pyrimethamine/sulfadiazine4>

» Spiramycin or Pyrimethamin/sulfadiazine are
generally recommended for women who contract
toxoplasmosis during pregnancy*?°



HOW DOES TOXOPLASMOSIS AFFECT
PREGNANT WOMEN?

* Mothers who become infected with Toxoplasma
during or just before pregnancy are at risk of
transmitting the parasite to their unborn child

* Infections early in pregnancy are less likely to be
tfransmitted to the fetus than infections later in
pregnancy

» BUT...

 Early fetal infections are more likely to be clinically
severe

» Can cause abortion or serious eye and brain
defects?



HOW CAN WE PREVENT
TOXOPLASMOSIS?

Cook all meat to safe temperatures

* For whole cuts of meat, cook to at least 145 F at
the center of the thickest point. Then allow the
meat to rest for 3 minutes before consumption. For
ground meat, cook to at least 165 F. For pouliry,
cook to at least 165 F and let whole poultry rest for
3 minutes. Freezing meat to temperature below 0
F ?ef?re cooking greatly reduces the change of
infection

Wash or peel fruits and vegetables
Don't drink unpasteurized goats milk

Do not eat raw or undercooked oysters,
mussels, or clams

Wash cutting boards, dishes, counters,
utensils, and hands

Wear gloves while gardening
Wear gloves while changing litter box
Change litter box daily

Get someone else to change litter box if
pregnant!4

http://www.cdc.gov/parasites/toxoplasmosis/epi.hirr



CAN I BE TESTED?

Yes!

TeSTS fOI’ OﬂTIbOdy TITGI’S http://www.cdc.gov/parasites/toxoplasmosis/epi.ntr

* |If you have an antibody titer it means your immune system
has been exposed before and made memory antibodies to
fight the infection?4

Positive test means your immune system is keeping

the infection in check

« Are not af risk of passing toxoplasmosis fo an unborn child?4

Negative test means you have never been
exposed?4




POP QUIZ - ANSWERS

* Which of the following is the most common mode of
contracting toxoplasmosise

[ Gardening in soil contaminated with cat feces
[1 Contact with infected fecal material from a cat
M Contaminated raw or undercooked meat

[1 Contaminated water source



POP QUIZ - ANSWERS

* Which situation do you think poses the greatest risk
for toxoplasmosis fransmissione

M A feral cat using a sand box as a litter box
[1 A strictly indoor pet house cat

[1 An indoor-outdoor pet caft

[1 A newly adopted kitten



POP QUIZ - ANSWERS

- Which of the following can help to prevent infection
with Toxoplasma gondiig

- M Hand washing
- M Daily cleaning of litter boxes
« M Wearing gloves during gardening

- M Cooking meat completely in accordance with
CDC recommendation

« M Washing all produce thoroughly
* [ Re-homing any pet cats



POP QUIZ - ANSWERS

* What should you do if you are concerned about
the risks associated with Toxoplasma gondii and
owning a pet cate

[ 1 To re-home the cat
- M To avoid contact with cat feces
» [ To switch the cat to an all outdoor lifestyle



POP QUIZ - ANSWERS

How long does it take for Toxoplasma gondii
oocysts to become infective?

M 24 hours
BRS- SHGIEY/S
R Cie @)



POP QUIZ - ANSWERS

How long do viable Toxoplasma gondii oocysts
remain infective in the soil environment?

[ 124 hours
M Up to 18 months
[1 More than 5 years



POP QUIZ - ANSWERS

For how long do cats shed Toxoplasma gondii
oocysts in their feces?

[ 1 For life
6 e rins
M 2 weeks



REVIEW OF FIELD EXPERIENCE

* Variety of learning opportunities

« Entomology
Lecture by Dr. John Wallace, Millersville University
Hands on wet lab — deer carcass and insect collection
* Mosquito vector
Sorting mosquitos
Setting traps
Data entry
* Lunch and Learn
Observation of setting
Answering public health questions
« Public health nursing

Visiting with current clients
*  Answering questions, ensuring health, making appointments

» Struggles
« Learning to put together a solid survey
« Obtaining high rate of survey return
« Guidance



THANK YOU

* Big thank you to:
* Dr. Melinda Wilkerson
* Dr. Derek Mosier
* Dr. M.M. Chengappa
« Karen Demarco
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