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Learning Objectives:
1) Describe how hand washing reduces illness in the hospital setting

2) Recognize the statistical elements required to compare two groups

3) Explain why handwashing is one of the most effective actions taken in order to reduce 

the spread of pathogens and prevent infections

4) Understand historical aspects of scientific advancements, and how barriers to health 

care advances are still propagated in the modern world

Target Audience:
Clinical Research Professionals (CRPs) at UC/H and Cincinnati Children's 
Hospital Medical Center (CCHMC): including Principal Investigators (PIs), 
Research Nurses (RNs), Critical Care Unit Nurses (RNs), Pharmacy 
Technicians and Regulatory Specialists.



Off-Label Disclosure Statement: 
Faculty members are required to inform the audience when they are discussing off-label, unapproved uses of devices and 
drugs. Physicians should consult full prescribing information before using any product mentioned during this educational 
activity.

Learner Assurance Statement 
The University of Cincinnati is committed to resolving all conflicts of interest issues that could arise as a result of 
prospective faculty members' significant relationships with drug or device manufacturer(s). The University of Cincinnati is 
committed to retaining only those speakers with financial interests that can be reconciled with the goals and educational 
integrity of the CME activity. 

Accreditation Statement for Directly Sponsored Activity 
The University of Cincinnati is accredited by the Accreditation Council for Continuing Medical Education (ACCME) to 
provide continuing medical education for physicians.

The University of Cincinnati designates this live activity for a maximum of 1 AMA PRA Category 1 Credit™. Participants 
should claim only the credit commensurate with the extent of their participation in the activity. 

**CRPs, NPs, PAs, and RNs can count activities certified for AMA PRA Category 1 credit™ for professional credit reporting 
purposes. Other healthcare professionals should inquire with their certifying or licensing boards.**

Disclaimer Statement 
The opinions expressed during the live activity are those of the faculty and do not necessarily represent the views of the 
University of Cincinnati. The information is presented for the purpose of advancing the attendees' professional 
development.



Speaker Disclosure:
In accordance with the ACCME Standards for Commercial Support of CME, the speakers for this course have been asked to
disclose to participants the existence of any financial interest and/or relationship(s) (e.g., paid speaker, employee, paid
consultant on a board and/or committee for a commercial company) that would potentially affect the objectivity of his/her
presentation or whose products or services may be mentioned during their presentation. The following disclosures were made:

Planning Committee Members:
• Maria Stivers, MS, CIP; Course Director – No Relevant Relationships
• Nathaniel L. Harris, BS, Course Coordinator – No Relevant Relationships
• Zachary Johnson, BS – No Relevant Relationships
• Brandon Armstrong, CME Program Coordinator – No Relevant Relationships

Speakers:
Elizabeth Kopras
Senior Research Associate
Pulmonary, Critical Care & Sleep Medicine
University of Cincinnati
No Relevant Relationships



November 2021 Study of the Month

OCR Announcements: 



OCR Announcements: 

S.O.P. Update:
Ancillary Research Services Review for UC Health Research Approval:

This SOP has been updated to be congruent with SOP: 
UCH-OCR-REV-SOP-002: Submission Process for UC Health Research Approval-06

Updates to the Ancillary Services SOP reflect changes to the UC Health Research Approval Process 
with our Online Submission System. 

Please refer to the recently updated SOP:
UCH-OCR-REV-SOP-009-05: Ancillary Research Services Review for UC Health Research

Approval

All OCR SOPs are accessible from the UC Health intranet home page utilizing the Compliance 360 policy search function or reach out to the Office of Clinical Research 
with any questions or concerns. 



Thursday, November 18th, 2021, 12:00noon - 1:00pm
Virtual Presentation

General Data Protection Regulation (GDPR): 
The European equivalent of HIPAA 

Lorren Ratley
Director of Privacy

University of Cincinnati

OCR Announcements: 
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LEARNING OBJECTIVES—PARTICIPANTS WILL:
• Describe how hand washing reduces illness in the 

hospital setting

• Recognize the statistical elements required to compare 
two groups

• Explain why handwashing is one of the most effective 
actions you can take to reduce the spread of pathogens 
and prevent infections

• Historical aspects of scientific advancements, and how 
barriers to health care advances are still propagated in 
the modern world





Ignaz Semmelweis
“July 1846. Next week I will take up a 
position as “Herr Doktor” at the First 
Ward of the maternity clinic of the Vienna 
General Hospital.” 

“I was frightened when I heard about the 
percentage of patients who die in this 
clinic.”

“This month not less than 36 of the 208 
mothers died there, all from puerperal 
fever. Giving birth to a child is as 
dangerous as first-degree pneumonia.”

28 years old



Ignaz Semmelweis—New job

“Delivery with prolonged dilation almost 
inevitably led to death”

“Everything was in question; everything 
seemed inexplicable; everything was 
doubtful. Only the large number of deaths 
was an unquestionable reality”



Puerperal Fever
• Childbed fever, Maternal sepsis, 

Maternal infection, Puerperal infections

• Endometritis --inflammation of the 
inner lining of the uterus

• Metrophlebitis --inflammation of the 
veins of the uterus

• Peritonitis --inflammation of the 
membrane lining of the abdomen

Hippocrates



Puerperal Fever—ICD-10

• Diagnosis Code O86.4
Pyrexia of unknown origin following delivery

• A temperature rise above 38 °C (100.4 °F) 
maintained over 24 hours or recurring during 
the period from the end of the first to the end 
of the 10th day after childbirth or abortion.



Puerperal Fever
• 1-2% of vaginal deliveries (2015)
• 5-13% of C-section deliveries
• 11% of pregnancy-related deaths in the US

• Microbial infections—Ureaplasma, 
Streptococcus, others

• Antibiotics
http://apps.who.int/iris/bitstream/10665/186171/1/9789241549363_eng.pdf
Berenson, AB (April 1990). "Bacteriologic Findings of Post-Cesarian 
Endometritis in Adolescents". Obstetrics and Gynecology. 75 (4): 627–629.

http://apps.who.int/iris/bitstream/10665/186171/1/9789241549363_eng.pdf


State of knowledge in 1840-50 
What causes disease?

• Miasma– bad air or water
• Time of the year 
• Unbalanced humours

– Blood-letting (starting to die out in 1820s)

Top causes of death: Tuberculosis, 
Dysentery/diarrhea, Cholera, Malaria, Typhoid 
Fever, Pneumonia, Diphtheria, Scarlet Fever, 
Meningitis, Whooping Cough



Antonie van Leeuwenhoek (1632–1723) 

• Bacteria ~1676
-Cloudy pepper water

-First sketch of bacteria

-“animalcules” 



• Living organisms arise from 
nonliving matter (grain =>mice)

• Lazzaro Spallanzani argued 
against ‘spontaneous 
generation’ theory

• But others argued that air was 
required for spontaneous 
generation, long boiling 
destroyed vital force

Spontaneous Generation 1786

https://www.timetoast.com/timelines/history-of-the-spontaneous-generation



State of science in 1840’s
• 1849 Louis Pasteur marries Marie Laurent 
• 1862  Spontaneous generation and germ 

theory (used cotton)
• 1865 Saved the silk industry by heating 

silkworm eggs to destroy microbes
• 1879 Extend germ theory to develop 

vaccines for anthrax, cholera, TB, and 
smallpox

• 1873 Started attenuating rabies; used it in 1885



1886-- Adolf Mayer
• Described tobacco mosaic disease transmission

1892-- Dmitri Ivanovsky
• Filtered out bacteria (‘unculturable tiny bacterium’)
• Sap remained infectious despite filter

1898--Martinus Beijerinck Contagium vivum fluidum

1935--Wendell Meredith Stanley
• Crystalized virus; Nobel prize in chemistry, 1946

1958—Rosalind Franklin spent a month with Stanley
• Designed a model of TMV for the 1958 Worlds’ fair
• Speculated that virus was hollow, ssRNA

Viruses– Tobacco Mosaic Virus (TMV)



Maternity ward deaths: 
Hypotheses

• Using what we know, make a testable statement 
about cause and effect

• Science—process of creating hypotheses with 
the least bias possible

1861--The Etiology, Concept, and Prophylaxis of Childbed Fever
1983  Carter translation



Are mortality rates stable?
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Mortality rates by year –
Vienna vs. Dublin
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Are deaths caused by Miasma? 

http://www.ippnw.org/pdf/mgs/psr-1-1-spirer.pdf

Malaria
Yellow fever



1st Clinic   vs    2nd Clinic

• Obstetric students
• Men 

• Midwives 
• Women

Sunday Monday Tuesday Wednes Thurs Friday Saturday

1st 1st 2nd 1st 2nd 1st 2nd



Are clinic mortality rates the same?

Actually higher, because 1st clinic transfers to general hospital



1st Clinic   vs    2nd Clinic
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Overcrowding?



Overcrowding?

2nd clinic more crowed than 1st



• Atmospheric-cosmic-terrestrial conditions
• But the atmosphere is the same for 1st and 2nd

clinic

Epidemic influences? 



Sick building syndrome?

Could contagion be ‘left over’ in the rooms?



Patients scared to death?



Patients scared to death?

Soldiers are in fear-inducing situations and don’t 
develop fever



Single women? Street delivery?



Priest scaring patients?



Priest scaring patients?

The first intervention that is mentioned



Modesty?  Presence of men?

Looking for the mechanism of disease 



Conception ?



Rough handling?

• Mechanism
• True difference between 1st and 2nd clinic 
• Could blame foreign students



Rough handling?
• Reduced # of male examiners
• Reduced # of exams

• Got rid of foreigners 



Why would patients of medical 
students have higher mortality rates?

• Professor Jakob Kolletschka died from a minor 
injury incurred while dissecting a corpse

• Babies also die from fever, along with mothers
• Vienna hospital death rates rose with trainee 

access to autopsies–
– Decaying animal organic matter
–Cadaverous and ichorous particles



Why would patients of medical 
students have higher mortality rates?

• Nature and property of materials
• Doctrine of signatures 

• So, it made sense that 
dead tissue could make 
other tissue dead

I’m brain 
food!



Cadaverous particles?

• Death rate and anatomy classes



Hand washing with chlorine 

• 1774—Carl Wilhelm Scheele isolated
• 1785—Claude Berthollet bleached fabrics
• 1820—Antoine Germain Labarraque used to 

combat putrefaction in animal 
processing

• Disinfected latrines
• Clean stables 
• Blackleg in cattle



Hand washing with chlorine 

Death rate = 3.57 (1st clinic)  3.06 (2nd clinic)



Hand washing with chlorine 

Dublin =1.84% Vienna =2.06% 



Professional response

• Physicians are not to blame

• Gentlemen’s hands are not dirty

• Lots of really bad statistics
• Letters claiming childbed fever rates 

were not bad in other hospitals, but data 
did not agree 



Political situation

• 1848 –Hungarian revolution
• Semmelweis's superior, Prof. Johann 

Klein, was a conservative Austrian

• Semmelweis application denied
• left Vienna because he was "unable to 

endure further frustrations in dealing 
with the Viennese medical 
establishment”



After Vienna 1850-1857

• Unpaid position in a small hospital in 
Pest (Budapest, Hungary) 

• First evening, told that childbed fever 
was raging, but no anatomy classes, so 
he was wrong



1850-1857 Szent Rókus Hospital



1850-1857 Szent Rókus Hospital
• Starting hand washing
• Separated surgery and maternity 

• 1856--Childhood fever deaths = 0.84% !!

• 1857—death rate increased
Linens were not washed

• Ede Flórián Birly, U. of Pest director, 
puerperal fever due to uncleanliness of the 
bowel

• Purging was the preferred treatment



1857  --- Got Married !

Wedding portraits of Ignaz Semmelweis 
and Mária Weidenhofer (1857) Wikipedia



1861 – Publishes ‘Etiology’

• Thought that his previous work should 
have proved his hypothesis

• Quiet for four years
• “Experience teaches otherwise”



1861 – Publishes ‘Etiology, Concept, 
and Prophylaxis of Childbed Fever

Whole section of “Etiology” devoted to refuting publications 
refuting his work.  



1861 – Post ‘Etiology’

• Began to denounce prominent European 
obstetricians as irresponsible murderers

• Drunk and disorderly

• Suggested Alzheimer's or syphilis 

• Friend and colleague (von Hebra) invited him 
to ‘visit’ a new institute

• Semmelweis tried to escape.  
• May have been beaten and injured



1865—Epilogue 

• Semmelweis put in straight jacket
• Doused with cold water; Laxatives

• Infected wound – died two weeks later; 47yo

• Death not mentioned at Hungarian Association 
of Physicians and Natural Scientists 

• Pest University maternity clinic mortality rate 
went from  1% to   6%



Handwashing proponents
• 1843—Oliver Wendell Holmes, Sr: Physicians with unwashed 

hands were responsible for transmitting puerperal fever

• Leading Philadelphia obstetrician, Charles D. Meigs declared 
that any practitioner who met with epidemic cases of puerperal 
fever was simply “unlucky.”

• 1856 --A Manuel of the Practice of Medicine, George Hilaro
Barlow
– The influence of cadaverous matter in produceing puerperal 

fever, and the efficacy of chlorine as a disinfectant, ar
remarkably shown in the experiences of the Lying-in 
Hospital at Vienna. 



Why is handwashing important?

• Health-care associated infections
• Nosocomial infections
• ~2,000,000 every year*
• ~99,000 Americans die every year*

https://www.cdc.gov/handhygiene/science/index.html

https://www.cdc.gov/handhygiene/science/index.html


Hand Hygiene--Compliance

HHC % Intervention HHC %

49 Broad-scaled educational efforts (1) 81
43 Light-guided nudging  (2) 55
64 Data-driven performance feedback (2) 80
49 Interventional handwashing campaign (3) 75

13.2 Hospital acquired infections 9

1) Kielar J Prev Med Hyg. 2021; 2) Iversen AM Am J Infect Control. 2021; 
3) Gutierrez  J Glob Infect Dis. 2021;

MICU August 2020:   85%
MICU August 2021:   50%
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Childbed fever is still with us



World Health 
Organization 
(WHO): WHO 
Guidelines on Hand 
Hygiene in Health 
Care (Advanced 
Draft): A Summary. 
Geneva, 
Switzerland: WHO, 
2006.



The Joint Commission standards require that 
health care organizations to:

•implement a hand hygiene program based on regulations, Centers for 
Medicare & Medicaid Services (CMS) requirements (if deemed), 
manufacturer instructions and evidence-based guidelines (either Centers 
for Disease Control and Prevention or World Health Organization)

•identify opportunities to improve compliance with hand hygiene

•set goals to improve compliance based on identified priorities

•monitor compliance with the hand hygiene program and progress toward 
goals

•improve results through appropriate actions



Handwashing Experiment
• Materials: slices of bread or apples; plastic bags or jars; 

marker to label; gloves; time
• Using gloves, put one slice in container (control)
• Handle after regular activities
• Handle after washing with soap and water
• Handle after using hand sanitizer
• Wipe on commonly used equipment
• Put each slice in a plastic bag or jar; wait
https://www.playdoughtoplato.com/kids-science-growing-germs/ 



Bread Experiment Results | Jaralee Annice Metcalf

Untouched Hand SanitizerSoap and 
water

Dirty hands Wiped on 
Chromebook



https://archive.org/projects/

• Carter’s version is 
abridged

• Deletes many data tables, 
animal experiments

https://archive.org/projects/


Semmelweis Reflex / Effect

• The reflex-like tendency to reject new 
evidence or new knowledge because it 
contradicts established norms, beliefs, or 
paradigms

• Illustrates ‘invincible social power of false 
truths’ (Tomas Szasz)
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