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Outline

• The practice of community vs. clinical medicine

• Epidemiological Research→ knowledge for the practice
of community medicine (public health)

• Research challenges: people; timescales; safety/scale

• Population-level epidemiological research: examples:
• 18th&19th century: smallpox; cholera; puerperal fever

• 20th&21st: birth defects; illnesses of childhood & adulthood

• hospital-acquired infections (MUHC)

• The biggest-ever public health experiment



Community vs. clinical medicine

• Clinical doctor’s clients are individuals, cared for one at a
time

• Community doctor’s client is the population of the
community (s)he serves

• Task: keeping people in the community from becoming
patients

• US Public Health Service definition of public health

• ‘the science and art of preventing disease, prolonging life
and promoting health through the organized efforts and
informed choices of society, organizations, public and
private, communities and individuals’



Population-level epidemiological research is not easy

• People
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Do We Really Know What Makes Us Healthy?

Reinhard Hunger

By GARY TAUBES
Published: September 16, 2007

Once upon a time, women took estrogen only to relieve

the hot flashes, sweating, vaginal dryness and the other

discomforting symptoms of menopause. In the late 1960s,

thanks in part to the efforts of Robert Wilson, a Brooklyn

gynecologist, and his 1966 best seller, “Feminine Forever,”

this began to change, and estrogen therapy evolved into a

long-term remedy for the chronic ills of aging. Menopause,

Wilson argued, was not a natural age-related condition; it was an illness,

akin to diabetes or kidney failure, and one that could be treated by taking

estrogen to replace the hormones that a woman’s ovaries secreted in ever

diminishing amounts. With this argument estrogen evolved into hormone-

replacement therapy, or H.R.T., as it came to be called, and became one of

the most popular prescription drug treatments in America.

By the mid-1990s, the American Heart

Association, the American College of Physicians

and the American College of Obstetricians and

Gynecologists had all concluded that the
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• Timescales: hours – days – weeks – years – decades

• Safety: 1 adverse event in 10 – 100 – 1,000 – 100,000



PhD

A bright young chachem told his grandmother that he was
going to be a Doctor of Philosophy.

She smiled proudly: ‘Wonderful. But what kind of disease is
philosophy?’

Leo Rosten: The Joys of Yiddish (1970), cited in a 2011 mini-dictionary of epidemiology
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SMALLPOX





A dairymaid with cowpox, May 1796



First (Documented) ‘Vaccination’: May 14, 1796

He was inoculated on the 1st of July with variolous matter,
immediately taken from a pustule, but no disease followed.

Repeated several months later, and again no disease.



Edward Jenner vaccinating his 11 month old son





Montreal 1885



Bangladesh 1973

http://phil.cdc.gov/phil/details.asp?pid=3265



CHOLERA



c1831: Venetian, aged 23, depicted before and after contracting CHOLERA



Theories as to how the cholera ‘poison’ is spread

• Direct person-to-person contact

• Miasma:

- a vaporous exhalation
- a heavy vaporous emanation or atmosphere
- an unpleasant or unhealthy smell or vapour

- Miasma Theories

attribute diseases to an infection from an invisible and
possibly otherwise undetectable, emanation from rotting
organic matter - swamps, sewers or filthy cities. [Hamlin]



Daily Numbers of Deaths from Cholera in England in 1849

Harvard University - Countway Library of Medicine / Great Britain. Report on the mortality of cholera in England, 1848-49. London : Printed by W. Clowes, for H.M.S.O., 1852.
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1849 pamphlet:

• FAECAL-ORAL ;
WATERBORNE

• ‘When no other water can be
obtained, so much of it as is
used for drinking and culinary
purposes should be filtered
and well-boiled’





AREA SUPPLIED BY...
1849

Cholera Deaths/100,000

SOUTHWARK CO. ONLY 75
Above Parliament

1854

82
SAME

BOTH, INTERMINGLED 233 152

LAMBETH CO. ONLY 111
Below Parliament

25
20 Km Up-River
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334 Deaths In First 4 Weeks of 1854 Epidemic

286 in 40,000 houses supplied with water taken from River

14 in 26,000 houses supplied with water taken from Up-River

34 in houses that obtained drinking water from drains, directly from River, etc

Death
Rate

13

:
1

= 40 houses
= 1 cholera death



Meanwhile, starting night of Thursday Aug. 31, in Soho district
Situation of deaths in and around Broad Street

Piccadilly Circus
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Local curate identified ‘Index Case’

Rev. Henry Whitehead,
20 years later

• Infant died on day 3 of epidemic, but
diarrhea 4 days previous to death

• Soiled diapers steeped in pail; water
from pail poured into cesspool

• Cesspool blocked; brickwork
defective; leaked contents into drain.
Drain less than 3 feet from well that
fed pump

• defective brickwork of drain let fluid
matter seep into well.



12 years on: Cholera returns; worst in East London

1ST AUGUST, 1866
(Wellcome Images)

DEATH’S DISPENSARY
OPEN TO THE POOR, GRATIS BY THE

PERMISSION OF THE PARISH

George J. Pinwell, August 18, 1866



20th CENTURY



Birth Defects

Defect Agent Counter-measure

Eyes, ears, heart [’41] 1st trimester rubella Vaccination [’69→]

Limbs [’61] Thalidomide Withdrawn from market

Central nervous system [’65] Folate deficiency Supplements, fortification †

† White flour & bread [’98→]



Infancy / youth / ...

Sickness Agent Counter-measures

Poliomyelitis Virus Vaccination

Dental Caries Fluoride† Paste/supplements/drinking water

Vaginal Cancer In utero DES Avoidance

† Preventive



Adulthood

Sickness Agents/ Preventives

Heart Disease
Cancer
Pulmonary Disease
Bone Fracture
Diabetes
Pulmonary Embolus
Ruptured Abdominal Aortic Aneurysm
Dementia
...
...
...



TOOLS

















 

The Nurses’ Health Studies are among
the largest and longest running investigations of factors that influence
women’s health. Started in 1976 and expanded in 1989, the
information provided by the 238,000 dedicated nurse-participants has
led to many new insights on health and disease. While the prevention
of cancer is still a primary focus, the study has also produced
landmark data on cardiovascular disease, diabetes and many other
conditions. Most importantly, these studies have shown that diet,
physical activity and other lifestyle factors can powerfully promote
better health.

Please choose from the links across the top of the page or the
navigation menu on the left to find out more about the Nurses’ Health
Studies.
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Join NHS3!

The Nurses' Health Study is
recruiting 100,000 female
RNs, LPNs, and nursing
students for NHS3. Become
part of the next generation of
NHS! Join NHS3!

 Latest News from the Nurses Health Study

Why fried food is not good for you and your baby -
Philippine Star

Fried Food before Pregnancy can Increase Gestational
Diabetes Risk - Counsel & Heal

8 Juicy Reasons to Eat More Strawberries - The Epoch

Recent Findings

Current use of oral contraceptives increase risk of breast cancer; there
is no association with past use. Read More

Home History Publications About For Participants For Researchers Donations Contact Us
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Once upon a time, women took estrogen only to relieve

the hot flashes, sweating, vaginal dryness and the other

discomforting symptoms of menopause. In the late 1960s,

thanks in part to the efforts of Robert Wilson, a Brooklyn

gynecologist, and his 1966 best seller, “Feminine Forever,”

this began to change, and estrogen therapy evolved into a

long-term remedy for the chronic ills of aging. Menopause,

Wilson argued, was not a natural age-related condition; it was an illness,

akin to diabetes or kidney failure, and one that could be treated by taking

estrogen to replace the hormones that a woman’s ovaries secreted in ever

diminishing amounts. With this argument estrogen evolved into hormone-

replacement therapy, or H.R.T., as it came to be called, and became one of

the most popular prescription drug treatments in America.
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MUHC hospital, 2015



ORIGINAL INVESTIGATION

Infection Acquisition Following Intensive Care Unit
Room Privatization
Dana Y. Teltsch, MSc; James Hanley, PhD; Vivian Loo, MD, MSc, FRCPC; Peter Goldberg, MD, FRCPC;
Ash Gursahaney, MD, FRCPC; David L. Buckeridge, MD, PhD, FRCPC

Background: Patients in intensive care units (ICUs) of-
ten acquire infections, which impose a heavy human and
financial burden. The use of private rooms may reduce
the acquisition of certain pathogens, but the limited evi-
dence on this topic is inconsistent.

Methods: We compared the rates of acquisition of in-
fectious organisms in an ICU before and after a change
from multibed to single rooms. As a control, we used ac-
quisition rates in the ICU of a nearby university teach-
ing hospital, which contained both multibed and single
rooms, during the study period. We used a statistical
model to adjust for background time trends common to
both hospitals.

Results: The adjusted rate of acquisition of Clostridium
difficile, vancomycin-resistant Enterococcus species, and
methicillin-resistant Staphylococcus aureus combined de-
creased by 54% (95% confidence interval [CI], 29%-
70%) following the intervention. The methicillin-

resistant S aureus acquisition rate fell by 47% (95% CI,1%-
71%), the C difficile acquisition rate fell by 43% (95% CI,
7%-65%), and the yeast acquisition rate fell by 51% (95%
CI, 34%-64%). Twelve common and likely exogenous or-
ganisms and exogenous/endogenous organisms had a re-
duction in acquisition rates after the intervention; for 6
of them, this reduction was statistically significant. No
effect was observed on the acquisition rate of coagulase-
negative Staphylococcus species, the most common en-
dogenous organism, for which no change would be ex-
pected. The adjusted rate ratio of the average length of
stay in the ICU was 10% (95% CI, 0%-19%) lower after
the intervention.

Conclusion: Conversion to single rooms can substan-
tially reduce the rate at which patients acquire infec-
tious organisms while in the ICU.

Arch Intern Med. 2011;171(1):32-38

H EALTH CARE–ASSOCIATED
infections occur in about
30% of patients in inten-
sive care units (ICUs) and
are associated with sub-

stantial morbidity and mortality.1 In ICU pa-
tients, these infections are associated with
an increased length of stay (LOS) of 8 to 9
days,2 and the resulting additional cost from
excess stay alone is estimated to be $3.5 bil-
lion per year in the United States.3

Isolation of ICU patients in private
rooms is a common infection control rec-
ommendation intended to limit the trans-
mission of infectious organisms to pa-
tients by facilitating infection control
practices by health care workers.4 Cur-
rent guidelines on the design and con-
struction or renovation of hospitals and
other health care facilities, issued by the
American Institute of Architects Acad-
emy of Architecture for Health with as-
sistance from the US Department of Health
and Human Services, recommend single-
patient rooms.5

However, results from studies are in-
conclusive regarding the effect of private
rooms on infection rates.6-9 A systematic
review of 8 studies found that only 3
showed a statistically significant reduc-
tion in the rate of infections in ICU pa-
tients following an intervention to change
the facilities’ architecture.10

Most previous studies were limited in
their scope to specific types of bacteria or
infection. Many examined methicillin-
resistant Staphylococcus aureus (MRSA),10

and only a few studies considered the effect
of a physical intervention on vancomycin-
resistant Enterococcus species (VRE)11 and
Clostridium difficile.12

Private rooms are believed to facilitate
better infection control practices and al-
low for better isolation of patients from
hospital-borne infectious agents.13 A sen-
sitive measure of transmission of bacteria
and yeast is the first, or incident, acquisi-
tion of those organisms by a patient. Ac-
quisition of an infectious organism is a nec-
essary precursor to infection. Once

Author Affiliations:
Department of Epidemiology,
Biostatistics, and Occupational
Health (Ms Teltsch and
Drs Hanley and Buckeridge)
and McGill University Health
Centre (Drs Loo, Goldberg,
Gursahaney, and Buckeridge),
McGill University, Montreal,
Quebec, Canada.
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ORIGINAL INVESTIGATION

Infection Acquisition Following Intensive Care Unit
Room Privatization
Dana Y. Teltsch, MSc; James Hanley, PhD; Vivian Loo, MD, MSc, FRCPC; Peter Goldberg, MD, FRCPC;
Ash Gursahaney, MD, FRCPC; David L. Buckeridge, MD, PhD, FRCPC

Background: Patients in intensive care units (ICUs) of- resistant S aureus acquisition rate fell by 47% (95% CI,1%-
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dence on this topic is inconsistent.

Methods: We compared the rates of acquisition of in-
fectious organisms in an ICU before and after a change
from multibed to single rooms. As a control, we used ac-
quisition rates in the ICU of a nearby university teach-
ing hospital, which contained both multibed and single
rooms, during the study period. We used a statistical
model to adjust for background time trends common to
both hospitals.

Results: The adjusted rate of acquisition of Clostridium

ganisms and exogenous/endogenous organisms had a re-
duction in acquisition rates after the intervention; for 6
of them, this reduction was statistically significant. No
effect was observed on the acquisition rate of coagulase-
negative
dogenous organism, for which no change would be ex-
pected. The adjusted rate ratio of the average length of
stay in the ICU was 10% (95% CI, 0%-19%) lower after
the intervention.

Conclusion
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the new facility remained constant after the move, with-
out any additional effect of the newness of the facility that
would be expected to wane with time.

The older ICU had a small number of sinks, and they
were not easily accessible. The new ICU environment
might have resulted in improved infection control prac-
tices, as it is hypothesized that single rooms facilitate more
frequent hand washing by health care workers and are
easier to clean.13,26 Single rooms also reduce the number
of patient transfers among rooms. Further research is
needed to determine the mechanisms through which the
transmission is reduced. Better knowledge on the routes
of transmission could assist in developing improved in-
fection control policies.

The drastic improvement in the physical facility of the
ICU from common rooms to private rooms yielded a dra-
matic reduction in the transmission of bacteria and yeast.
Our approach of looking at all potentially exogenous bac-
teria and our modeling approach that adjusted for back-
ground time trends and other factors allowed for a com-

prehensive demonstration of this improvement. The effect
of a physical intervention in other settings may vary de-
pending on many local characteristics. This study dem-
onstrates the potential benefit of single rooms in reduc-
ing the transmission of infections in ICU settings.

Accepted for Publication: June 6, 2010.
Correspondence: Dana Y. Teltsch, MSc, Department of
Epidemiology, Biostatistics, and Occupational Health,
McGill University, 1140 Pine Ave W, Montreal QC H3A
1A3, Canada (dana.teltsch@mail.mcgill.ca).
Author Contributions: Study concept and design: Teltsch,
Loo, and Buckeridge. Acquisition of data: Teltsch, Loo,
Goldberg, Gursahaney, and Buckeridge. Analysis and in-
terpretation of data: Teltsch, Hanley, Loo, Goldberg, Gur-
sahaney, and Buckeridge. Drafting of the manuscript:
Teltsch. Critical revision of the manuscript for important
intellectual content: Hanley, Loo, Goldberg, Gursa-
haney, and Buckeridge. Statistical analysis: Teltsch, Han-
ley, and Buckeridge. Obtained funding: Buckeridge. Ad-
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Figure. Monthly contrasts of event rates and length of stay (LOS) in the intervention (Int) vs comparison (Ref ) hospitals preintervention (Pre) and
postintervention (Post). Black circles represent ratios within each month; brighter (red) circles represent the fitted residuals. On the left is the axis of the ratios;
on the right, the magnitude of the change in the average (Ave) ratios pre-post intervention. A, Monthly ratios of acquisition rates of likely exogenous organisms.
B, Monthly ratios of acquisition rates of likely endogenous organisms. C, Monthly ratios of average LOS.
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Background: Patients in intensive care units (ICUs) of-
ten acquire infections, which impose a heavy human and
financial burden. The use of private rooms may reduce
the acquisition of certain pathogens, but the limited evi-
dence on this topic is inconsistent.

Methods: We compared the rates of acquisition of in-
fectious organisms in an ICU before and after a change
from multibed to single rooms. As a control, we used ac-
quisition rates in the ICU of a nearby university teach-
ing hospital, which contained both multibed and single
rooms, during the study period. We used a statistical
model to adjust for background time trends common to
both hospitals.

Results: The adjusted rate of acquisition of Clostridium
difficile, vancomycin-resistant Enterococcus species, and
methicillin-resistant Staphylococcus aureus combined de-
creased by 54% (95% confidence interval [CI], 29%-
70%) following the intervention. The methicillin-

resistant S aureus acquisition rate fell by 47% (95% CI,1%-
71%), the C difficile acquisition rate fell by 43% (95% CI,
7%-65%), and the yeast acquisition rate fell by 51% (95%
CI, 34%-64%). Twelve common and likely exogenous or-
ganisms and exogenous/endogenous organisms had a re-
duction in acquisition rates after the intervention; for 6
of them, this reduction was statistically significant. No
effect was observed on the acquisition rate of coagulase-
negative Staphylococcus species, the most common en-
dogenous organism, for which no change would be ex-
pected. The adjusted rate ratio of the average length of
stay in the ICU was 10% (95% CI, 0%-19%) lower after
the intervention.

Conclusion: Conversion to single rooms can substan-
tially reduce the rate at which patients acquire infec-
tious organisms while in the ICU.

Arch Intern Med. 2011;171(1):32-38
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tients, these infections are associated with
an increased length of stay (LOS) of 8 to 9
days,2 and the resulting additional cost from
excess stay alone is estimated to be $3.5 bil-
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Isolation of ICU patients in private
rooms is a common infection control rec-
ommendation intended to limit the trans-
mission of infectious organisms to pa-
tients by facilitating infection control
practices by health care workers.4 Cur-
rent guidelines on the design and con-
struction or renovation of hospitals and
other health care facilities, issued by the
American Institute of Architects Acad-
emy of Architecture for Health with as-
sistance from the US Department of Health
and Human Services, recommend single-
patient rooms.5

However, results from studies are in-
conclusive regarding the effect of private
rooms on infection rates.6-9 A systematic
review of 8 studies found that only 3
showed a statistically significant reduc-
tion in the rate of infections in ICU pa-
tients following an intervention to change
the facilities’ architecture.10

Most previous studies were limited in
their scope to specific types of bacteria or
infection. Many examined methicillin-
resistant Staphylococcus aureus (MRSA),10

and only a few studies considered the effect
of a physical intervention on vancomycin-
resistant Enterococcus species (VRE)11 and
Clostridium difficile.12

Private rooms are believed to facilitate
better infection control practices and al-
low for better isolation of patients from
hospital-borne infectious agents.13 A sen-
sitive measure of transmission of bacteria
and yeast is the first, or incident, acquisi-
tion of those organisms by a patient. Ac-
quisition of an infectious organism is a nec-
essary precursor to infection. Once
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The biggest-ever public health experiment









Take-away messages

• The knowledge behind public health practice: it’s a major
contributor to improved longevity & health

• Evidence that advances this knowledge is not easily
obtained

• It takes smarts, big (and small) data, time, ...

• It takes time for evidence to be translated into correct
knowledge
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