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Mortality changes from a historical perspective

e Surprisingly stable population/mortality rates
over long period of history
¢ Graph on next page, world population
— Time of Christ, 300 million
— Vikings, 1000 years later, about the same
— 1700, 600 million
— Today, 6 billion
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Figure 2.1 The Growth of World Fopulation and Some Major Events

in the History of Technology

e Population increases are driven by
— Increasing births
— Reductions in mortality
< Birth rates are high until industrialization,
then they decline (demographic transition)
* McKeown argues that what drove the
increase in population is a drop in mortality
e The major change has been in the past 100
years. What role did medicine play?
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— * Why the rapid increase in population
\\_ \ (declinen in mortality) in England/Wales?
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« Key fact — most of the decline was due to a
reduction in deaths from infectious diseases
* 74% are attributable to microorganisms




TABLE 1.3. Standardized death-rates (per million) from airborne
i i i iseases: England and Wale.
Table 3.2 Reduction in Mortality diseases: England and Wales
England/Wales 1850-1971

184854 1971

* Conditions attributable: « Percent of reduction Tub ratory) 2,901 1
Bro: onia, influenza 2,239 603
W 423 I 2.6
H H Mea 342 o 2.1
¢ Airborne diseases * 40% Scarlet fever and diphtheria 1,016 o 6.2
Smallpox 263 o L6
* Water/food borne * 21% Infcctions of ear, pharynx, larynx 75 3 04
diseases o 7259 619 40.3
Other micro or anisms 36 Determinants of Health
* 0,
- g e 13% : d death-rates (per million) from water- and
» Conditions not e 26% seases: England and Wales
attributable to micro- S Pe
organisms
1848-34 9
Che ca, dysentery 1,619 33 10.8
T espiratory) 753 B 4.6
T 990 o 6.0
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« Big question: why are people dying from : 1
e

infectious diseases at lower rates?
* McKeown suggests it is:

— NOT medical care (check out the next few
graphs)
— NOT public health (provided limited information

* Question to consider: What evidence does
McKeown give to argue against a public
health interpretation???
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Fig. 5: Pneumonia & Influenza Deaths®
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¢ What might explain the decline in mortality?
¢ McKeown suggests the agricultural
revolution

— Limited food supply through 1850 generated
‘small’ humans

— People with limited diets cannot ward off
infections

— The growth in agriculture productivity allows
humans to grow and be healthier
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Fogel

Nobel prize winning economist from Chicago

Took McKeown’s idea to heart and provided
critical data

At end of the 18! century, average height of
adult in England/France was 5'4”

Not much change throughout Europe until
last half 19t century

Height is an excellent predictor of disease
incidence/mortality

Height improved because of diet

Tasie 1 —ESTMATED AvErAGE FinaL HEIGHTS OF MEN Wio REACHED

MaTuRrITY BETWEEN 1750 anvp 1875 in Six EuropEaN PopuLATIONS,
BY QUARTER CENTURIES

Date of maturity Height {cm)
by century and Great

Row quarter Britain Norway Sweden France Denmark Hungary
1 18-111 165.9 163.9 168.1 —_ — 168.7
2 18-V 167.9 —_ 166.7 163.0 165.7 165.8
3 19-1 168.0 —_ 166.7 164.3 165.4 163.9
4 19-11 1716 o 168.0 165.2 166.8 164.2
5 19-111 1693 168.6 169.5 165.6 1653 -

6 20111 1750 178.3 177.6 1720 176.0 1709

Sources: Fogel (1987 table 7) for all countries except France. For France, rows 3-5
were computed from M. A. von Meerton (1989) as amended by Weir (1993), with
0.9 cm added to allow for additional growth between age 20 and maturity (Benjamin
A. Gould, 1869 pp. 104-5) (cf. Gerald C. Friedman, 1982 p. 510 [footnote 14)). The
entry to row 2 is derived from a linear extrapolation of Meerton’s data for 1815-1836
back to 1788, with 0.9 cm added for additional growth between age 20 and maturity.

The entry in row 6 is from Fogel (1987 table 7).
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. . Table 1.2 Secular Trends in the Daily
Ca|0rIeS avallable fOf WOI’k Caloric Supply in France and Great Britain,
1700-1989 (calories per capita)
. Year France Great Britain

Basal metabolic rate =— —
— Calories necessary to keep vital organs working 1705 1,657

— 4/5ths of minimum calories I"‘~'H 2,168

— Function of body size :\‘I‘“’I 1943 "
Calories necessary to consume/digest food 1803-12 1,846
1455 2 480

- 1/5' of minimum necessary :::. : b i

Amount above these limits, calories available for 1909-13 2,857
1935-39 1 975

work 195455 2,783 3,231

1800-2600 calories available for work today in US 1961 3,170

. i 1965 3,355 3,304

In 1700 England, 1/3 to ¥ calories that are available 1989 3 465 3149

toda
Y Source: Fogel, Floud, and Harris, n.d
19 20




Table 1.3 A Comparison of Energy Avaitlable for Work
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Interesting facts

» Caloric intake in early 18t century France
similar to 1965 Rwanda, the most
malnourished country on the planet at that
time

» During 18 century England, 50-75% of
income went to food

e Caloric consumption in 1885 England similar
to modern day India
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What is BMI?

* Body mass index
» weight in kg/Height in meters squared
— BMI <20 underweight
— BMI > 25 overweight
— BMI > 30 obese
e To calculate BMI w/ inches/pounds
— 703*pounds/inches squared
— 5’9" and 165 pounds, BMI of 24.3
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Figure 2.
Men 5
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Figure 2.2 Relative Mortality Risk
fodern Norwegian Males.

Note: A = risk of 1.0 means that the risk at that height was equal to the averge
risk of death in the entire tion of males of the specified ages. Also note t .
ta ata point, in both the Norwegian and Union Ammy cases, is not statistically
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* Look at the next two graphs, and consider 1 ~ALYy S
the following questions: Hama N
* What trends in the graphs are ‘good’ for R - —— — [
Fogel's story
e What trends in the graphs are not so good | et J«'”’“
for his hypothesis. AN k_m\ o il 1
J'I_' |fl_[_'l_ 1
o nd Tend b Theie i fapecan
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Slight problem for Fogel Theory

« Bones of exhumed remains can identify
height

e Linear relationship between length of femur
and height

* Need to know sex of skeleton

Whites: Height = 61.61 + 2.38 FL, N = 710, SEE = 3.27
Blacks: Height = 70.35 + 2.11 FL, N = 80, SEE = 3.94,

* Need to know that the person stopped
growing, identified by the fusion of certain
bones

e Femur makes up % of adult height —more in
taller people

e U-shaped pattern over time, low point 1450-
1750
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Table 1 Average heights in northern Europe estimated from adult male skeletons
Average Sample
Era Place height (cm) size Source
9-11th centuries Teeland 172.3 22 Steffensen 1938
9-17th centuries Teeland 1722 71 Steffensen 1958
10-1lthcenturics  Sweden 1760 8 Gilberg 1976 13-16th centuries Holland 1725 87 Maateral 1998
11-12th centuries  Iceland 1720 u Steffensen 1958 11-16¢h centuries  Holland 176.2 73 Janssen and Mazt 1999
11-17th centuries  lecland 1710 16 Steffensen 1958 11-T6th centuries  Sweden 172.8* 499 Arcini 1999
Nh ce . Jorway 70.2 2 ans 2 . n )
';”‘ century Norway 1702 jf: Hanson ‘:":j 17-18th centuries  Teeland 169.7 17 Steffensen 1958
12th century - Britain 1684 3 Munter 1925 17-18th centuries  Holland 166.0 41 Maat 1984
12-13th cenurics  Noeway 1722 Huber 1968 17-18th centuries  Holland 166,70 102 Maat 1984
12-16th centuries  Iecland 6 Steffensen 1958 18th century Ieeland 167.0 4 Steffensen 1958
13th century Denmark 1722 3l Baoldsen 1984 18th century Morway 165.3 1.956 Holck 1997
I'f[h century . .":wmln:n ]E""? 66 Giejvall I.mf' 17-19th cr:l;turics Ir_'cl:md- 169.2 21 Steffensen 1938
13-14th centuries  England 1713 ’ Eluber 1365 18-19th centuries  Britain 1703 21 Molleson and Cox 1993
Middle Ages Sweden 1704 457 Steffensen 1958
Middle Ages Denmark 1720 190 1985
Middle Ages Denmark 1726 43 1985
Middle Ages Morway 1721 34 Rovaal 2000
Middle Ages Dienmark 175.2 27 Holck 1997
Middle Ages MNorway 167.2 1,792 Holck 1997 a1 2

Middle Ages Sweden 1704 457 Werdelin 1985




Why health gains during middle ages?

« Favorable weather...increases crop yields
— Temps 2° C warmer 900-1300
— Extend growing season by 3-4 weeks/year
« Little exposure to infectious/communicable
diseases
— Smaller cities (London had <40K people)
— Little trade between countries to spread
* These trends change after 1200
— little ice age
— Increase urbanization
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What about the role of public health?

¢ McKeown dismissed the importance of
public health

— Time period when there has been a big movement
from more rural to urban population

— Infections should have been more prevalent due
to close proximity in people (TB etc)
« Most persistent criticism of McKeown, he
understates value of public health
— Sanitation
— Water supply
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+ Data for US

* Year Urban Pop Rural Pop
+ 1800 322K 4,986k
+ 1850 354K 19,648
« 1900 30,160k 45,835

* 1950 96,400k 54,230k
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Figure 1: Cumulative Numbar of Cities
Adopting Technologies by Year

HNumber of Cities
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Dutreit Typhaoid Faver Womaliny pes 100,000

Ealtimete Typheid Feves Morslity per 100,600
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Fig. 1: All cause mortality®
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Figure 2. Trends in Life Expectancy at Birth,
By Race and Sex, 1900 to 2003
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What role does medical care buy?

e Easy to paint a picture that medical care has
little impact on health outcomes

¢ In the developed world, US has
— The highest spending per capita

— Some of the highest mortality rates/lowest life
expectancy

* Medicare adopted in early 1960

— Provided health insurance to large fraction of
population

— Not discernable change in mortality

40

10



The Cost of a Long Life

Usaied States

er Capita Spending

Life Expectancy

Life Expectancy vs. Spending

0: 500 1000 1800 2000 2800 3000 3800 4000 4800 mon
4 Per Capita Health Care Spending in International Dollars
| Life Expectancy ——Per Capita Spending (International Dollars) |
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Medicare Un-insurance rates
e Started in 1965
» Federal health insurance program for
— Those 65 and older Age Group 1963 1970 1977
— Disabled
. 45-54 28% 18% 13%
— End-stage renal disease
- 0, 0, 0,
« Components 55-64 28% 25% 13%
— Part A: Hospitalization (mandatory) 65-74 34% 2% 1%
— Part B: Ambulatory care (voluntary) 75+ 60% 4.6% 0.2%

— Part D: Prescription drugs (voluntary)
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Figure I: Health Insusance Coverage Rares by Age, 1992-2001 NHIS
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Figure 14, Age-Specific Death Rates by Sex and Race
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Figure 2: Mortality Rate Trends by Age Group
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