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Population, Maternal, & Child Mortality
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World Population: 1950-2050
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"y U.S. Population

2013

7 Billion and Counting
U.S. and World Population Clock

Note: The Population Clack is consistent with 2010 Census data and the most recent national population estimates
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COMPONENTS OF POPULATION CHANGE

One birth every 8 seconds
One death every 12 seconds
One international migrant (net) every 44 seconds

Net gain of one person every 14 seconds

18:10:42 UTC

Learn More & | Download and Share E
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TOP 10 MOST POPULOUS COUNTRIES

1. China 1,349,585,636 6. Pakistan

2. India 1,220,800,359 7. Nigenia

3. United States 316,668,567 8. Bangladesh
4. Indonesia 251,160,124 9 Russia

5. Brazil 201,009,622 10. Japan

193,238,868
174,507 533
163,654,860
142 500 482
127,253,075



Population Growth

Five-year annual average to given year
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* The world's 49 least developed countries
Source: United Nations
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Trends in Life Expectancy
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LIFE EXPECTANCY THROUGH THE AGES

Early hiimans did not generally Hve long enough to develop heart disease, cancer of loss of mental function. A snagshot of how life expactancy has changed, and the big killers of each era:

RESEAJRCH By RiCH SZMADIER TORORTO STAR LifRAky

LOUMCES: JoRmnal OF POPULATION RESERRDH, PRSCETON UNKERSITY, STANFCRD UNIVERSTY, WORLE HEALTH ClGART ATION
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Figure 3.2 Trends in birth and death rates, 1830 - 2000
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How Many More Born (1960 Rate)

Projected Births (1960 Rate)
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57 Million More Children would have been Born than Actual



How Many More Dead (1960 Rate)

Projected Child Deaths (1960 Rate)
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Projected 1960 Rate Compared to Reality
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www.obgynhistory.com
Maternal Mortality/100,000

S
Q
§
Ee
o
2
3
£
:
a
|




XY, World Health
Y ¥ Organization

H W Iung will you live?

TR

.1
I|'I I'{:_l"

b
=
i

kl_.

Every yaar mans than 100 chdams iniow- and
micddie-income counines die before they reach
their fifth brthdanys. Most die because they do not
have access to effective imterventions that would
cambat common and preventabls chikdhood
linesses,

Soums Vearkd Healh Onparidabion, A eeah galion of ke
mmunTaion in Afnca) & & fmnsicemahon N pengness+
s a0 T ol i S B e -15 1 528 aninck=x s Rt




&

unice

| SIS paIN
m— B3y N0S
mmmm O5E4 BUINING
s 000]
— 91597501
s cpuebn
m— PUEIZOMS
m— EPUEMY
e
m— UIUYG
— CUey9
m— EI00/13
mm eAURY
m— Y] 'OQUED
s (000U0S
E— FJIOALD 9100
m— CIQWE7
LY
m— MEEH
s UEJ5IURY Gy
m— CUEZUE)
m— 30 027
mm S0DIQUEZON
——aE
r——T
r— YR KL T
40y '06U0)
— MQEQUI7
——— L
e EUING
E—— OU}0527
e cUEIN
_ :oEwEm_U_
s UEPNS
e UGN
S 1055520 UNG
S lpUNNG
E—— 90007 BLAIS
e U IUJY [EUS))
e ©EW0S
S— )
888888°

]

WORLD BANK

World Bank Data, 2010

births)

ve

Maternal Mortality Ratio, 2010 (per 100,000 |



300

s |

FaLl)

150

1040

E.

TS0

Child Mortality Rates 1960-2005

15365

1970

1975

TTT———

1580

15385

1550

L 1=

15335

L J

T

115

——

sub-Saharan
Afnca

Middle East/
Morth Africa

South Asia

East Asia/
Pacific

F

Latin Ameanca)
Caribbean

CEE/CIS

Industrnalized
countries

World

unicef €



Child Mortality Rates: 2004-2012

World B Europe & Central Asia (all income levels) Sub-Saharan Africa (all income levels) India
Latin America & Caribbean (all income levels)



Developments & Challenges



1800s

1 billion people in 1804

(k] ’ |

Industrial Revolution

Public Health
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Mechanization of Agriculture
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e One farmer could
feed 3-5 people in
1800




Fertilizers

‘ R TH & : J

 COMPLETE
| BﬂNE PHUSPHATE

MANUFACUTURED BY v

THF. ALLENTOWN M’F’G GU
ALLENTOWN, Pa.

EIIMPLETI in essential plant-food,

" FINE in chenical and mecharic condion,
ACTIVE in pomating growt, |

| LASTING in effects, |

; RELIABLE in qualty,

Especialty udupted fnr :)rmmg |

‘ RECOMMENDE

Tormar Plaﬁters. Gardeners,

—FOR ALl

Farm Cmpb and Garden Vegl,tah!es

&‘-3[31?8““{ WO, r-!.uhrl,!& vasm Now York.

FEED THE SOIL-
IT WILL FEED YOU! - _am

———

what oughi to grow on HV.E }

COMPLETE |

JONE PHOSPHA

"AHII'F!CTIIIED BY |
R THI = ||

 ALLENTOWN |
MANURCTURING C° § |

FOR SALE BY

H. €. SELDOMRIDGE,

LITITZ, PA.

It does not pay to raise on TEN acres “Guano digging on Laysan Island ca. 1890's

Leibig



Transportation

- - -Type of Steamship of the Atlas Line Service.




Sanitation an

d Medicine

-

" Map Of Chiblera Quibreak. London 1854
by Dr John Snow Y T

L

L ]

L

L

Ward al the Midrlesee Hospital | ndan sarky 19t nantisy



Thanks to PENIGILLIN

...He Will Come Home !

1900-1950

e 2 billion people
in 1927

e Continued
Improvements in
agriculture and
medicine
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1950-2000

Green Revolution: Saved over 1 billion people from starvation

eLed by Norman
Borlaug Wi
*High-yielding varieties
of cereal grain
*Expansion of irrigation
projects
*Synthetic fertilizers
*Hybridized seeds
*Pesticides and
herbicides




2000-2050

e 7 billionin 2012, 13 years since 1999

e 2.5 current fertility rate, 50% decrease since 1960
* Projected: 8 billion in 2025, 13 years since 2012

* Projected: 9 billion in 2040, 15 years since 2025

[ s =
-



Hunger, Malnutrition, Poverty



Distribution of Hunger

The distribution of hunger in the world is changing

Number of undernourished by region, 1990-92 and 2010-12

1990-92 2010-12

' fl Number of undernourished (millions)
1990-92 2010-12

D Developed regions 20 16

) Southern Asia 327 304

(# Sub-Saharan Africa 170 234

(D Eastern Asia 261 167

South-Eastern Asia 134 65

(2 Latin America and the Caribbean 65 48

Western Asia and Morthern Africa 13 25

0 Caucasus and Central Asia ! B

O Oceania 1 1

Gnlal = 1000 mIEII-u:IJ Total = B6E million




Map View of Hunger




Who are the hungry today?

Most of the world’s hungry live in developing countries. According to the latest
Food and Agriculture Organization (FAO) statistics from 2013, there are

842 million hungry people in the world and 98 percent of them are in developing
countries. They are distributed like this:

553 million  Asia and the Pacific

227 million  Africa

47million  Latin America/Caribbean
16 million  Developed countries




Malnutrition: Stunting

Restricted growth, height-for-age is below 2
standard deviations.

— Globally, an estimated 165 million children
(26%)under 5 were stunted in 2011. This is a 35%
decrease from about 253 million in 1990.

— High prevalence levels of stunting among these
children are in Africa (36%) and Asia (27%) in 2011.

— More than 90% of the world’s stunted children live in
Africa and Asia. It remains as a public health problem
and often goes unrecognized.



Underweight

Weight-for-age is below 2 standard deviations.

— An estimated 101 million children (16%) were
underweight in 2011, which is a 36% decrease
from 159 million in 1990.

— Underweight and stunting children worldwide has
decreased, but overall progress is insufficient and
millions of children remain at risk.



Overweight

Weight-for-height is above 2 standard deviations.

— An estimated 43 million children (7%) were

overweight in 2011, a 54% increase from 28
million in 1990.

— Increasing trends in child overweight is noted in
many regions. In Africa, it increased from 4% in
1990 to 7% in 2011. 5% in Asia which accounts for

17 million children, but the 7% in Africa is only 12
million children.
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Regional Poverty Rate
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Recent Poverty Trends

X-Axis: Year
Y-Axis: GNI (Gross National Income) for Low- income nations

http://www.ted.com/talks/hans rosling shows the best stats you ve ever seen.html




Vitamins & Disease

e Diarrhea
e Small Pox
e Cholera

e Polio

e Malaria

e HIV
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Vaccines & cold chains

Table 1.2: Recommended temperatures and length of storage at various levels of
the cold chain
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Production of Recombinant HB Vaccine
Hepatitis B O@

Vi \ Introduction of
IS recombinant DNA ~ Recombinant = ‘
into a yeast cell vaccine
HE antigen 4 e yeast cell
producing gene
Extraction &
purificaion of
HE vaccine
o, T
Recombinant Recombinant yeast
/ DNA 0“& cell multiplying and
producing HE antigen
in fermentation tank

¢

Plasmid DNA cut with
Bacterial DNA / restriction enzymes

Plasmid O &

DNA 008
Bacterium HE antigen

ermentation
Tank



Vitamin A deficiency

« Examples of Micronutrient deficiency are:

dVitamin A deficiency which can caused:
“*Night blindness
s And reduces the body’s resistance to disease

“*Between 100 and 140 Millions Children are Vitamin A
Deficient with 250,000 to 500,000 becoming blind
every year; half of them dying within 12 months of
losing their sight



What is Golden Rice?

Genetically modified
rice

Beta-Carotene in the
endosperm

Vitamin A

First developed in 2000

Ingo Potrykus and Peter
Beyer

Produced by
biosynthesizing 2 cells




Iron Deficiency
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Smallpox

* Probably the deadliest disease in human
nistory

e Responsible for an estimated 300-500 million
deaths during the 20th century

* In the early 1950s an estimated 50 million
cases of smallpox occurred in the world each

year




Smallpox Eradication

By the end of 1975, smallpox persisted only in
the Horn of Africa

e Last case by a Somalian in 1977, fully
recovered

e 1979 smallpox certified to be eradicated



* |Sa mosquito-
borne disease
caused by a
parasite.

e flu-like illness.

e Left untreated may
cause death die.

Malaria

Symptoms of

Malaria
Central——&£ '} [
& 3 Skin
- Headache - Fg - Chills
Systemic - Sweating

- Fever

Respiratory
Muscular /- Dry cough
= W N ;_:' _. J,?'..
- J L vk ® Spleen

W7 =g 3 - Enlarge-

I' I K \ R % ') Stomach
(P g /-- Nausea
1

- Vomiting

http://www.medicalnewstoday.com/articles/241217.php



Malaria on the Map
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HIV

e Human immunodeficiency virus is a lentivirus
that causes acquired immunodeficiency
syndrome, a condition in humans in which
progressive failure of the immune system
allows life-threatening opportunistic infections
and cancers to thrive.



H.I.V Infection Cycle

A simplified version of HIV-1 life cycle.

Further details can be found in relevant literature

Host cell
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H.l.VIn Woman

Natural STD protection for
Women?

HIV has Woman’s Face

60% of sub-Saharan African
women living with HIV

Intervaginal ring w/ anti-retroviral
drug had a 100% success rate
protecting primates and will soon
be tested on humans

Possibly considering also mixing
in contraceptives and other STI
antiviral drug treatments

Interferon: €'s influence on other
sexually transmitted infections,
fungal infections, and even
cancers so as to be able to find
vaccines for STD's (being look at)



H.l.V in Men

H.L.V effects on Men

e Trials in Kenya and Uganda
were stopped early by the
National Institutes of Health
because of overwhelming
protection rate results

Natural Protection for Men:

Circumcision’s Anti-AlIDS
effect found greater than
first thought

British medical journal (The
Lancet) circumcision
reduces men risk by 65%



Research Being Done

Revolutionizing HIV research

Discovery of HIV “Invisibility
cloak” reveals new treatment
opportunities

Experimental drug used in the
study is based on cyclosporine,
a drug that is widely used to
prevent organ rejection —
which works great on viruses
but is not suitable for treating
infected patients because of
the negative effects on the
immune system

scientists have discovered a
molecular invisibility cloak
that enables HIV to hide
inside cells of the body
without triggering the
body's natural defense
systems



Evolution of Food Production




From Australopithecus to Now

US Before US Now:




Food and its Evolutionary Role

 Changes in our ancestral diet and current diet
have changed our anatomy.

— Large guts, small brains — Raw, plant based diets

— Large brains, small guts — High density, protein
based diets

e Expensive tissue theory — Trade off between
energy used for digestion and brain function.

— Gut tissue is expensive to function

— 1 gm brain tissue 20x more expensive than gut
tissue



Australopithecus robustus Homo habilis Homao erectus Homo sapiens neanderthalensis  Homo sapiens sapiens



Changing in Fat consumption

A

Source:http://en.wikipedia.org/wiki/Diabetic_diet



One important feature of nutrition transition reflected in the national diets of
countries, is quantity and quality of the fats consumed in the diet.

According to the FAO report, there are big differences across the regions of world in
amount of total fat.

T | Supply of fat (g per capita per day) |

11967 - 1969]1977 - 1979(|1987 - 1989/(1997 - 1999||Change between 1967 - 1969 and 1997 - 1999

\World | 53| 57| 67| 73| 20|
Maorth Africa | 44| 53| 65| 64| 20|
Sub-Saharan Africa® 41 43 41 45 4
North America 117 125 138 143 26
Latin America and the Caribbean h4 65 73 79 25
China 24 27 48 79 55
|[East and South-East Asia | 28| 32| 44| 52| 24)
|South Asia | 29| 32| 39| 45| 16|
[Eurapean Community | 117|| 128)| 143 143, 3|
[Eastern Europe | 90| 111]| 116]| 104, 14|
MNear East 1 62 73 70 19
Oceania 102 102 113 113 11

4 Excludes South Africa

Source: FAOSTAT, 2003.




fat-to-energy ratio (FER)

The fat-to-energy ratio (FER) is defined as the percentage of energy derived from fat
in the total supply of energy (in kcal). Country-specific analysis of FAO data for 1988-
1990 (5) found a range for the FER of 7-46%. A total of 19 countries fell below the
minimum recommendation of 15% dietary energy supply from fat, the majority of
these being in sub-Saharan Africa and the remainder in South Asia. In contrast, 24
countries were above the maximum recommendation of 35%, the majority of these
countries being in North America and Western Europe.

Weight gained = weight after x davs {(g) — Initial weight{g)

Initial weight (g)

FER = Gain in body weight (g)

Food mtake (g)

PER = Gain in body weight (g)

Protein intake (g)



changes in consumption of animal products

The world’s high population growing rate is putting an increasing pressure on the
livestock sector to meet the growing demand for high-value animal protein. Annual

meat production is projected to increase from 218 million tonnes in 1997-1999 to 376
million tonnes by 2030.

There are two major factors related to animal protein demands

e 1. level of income e 2. Urbanization

= - e




The fast growing economies in Asia (China and India) showing economic
growth of over 7 % per year will cover this traject in 20 years. This implies
that within 20 years the meat eating population on earth will increase from
1 billion to 3 billion people

other
bread
meat
vegetables
MEQES .......
dairy
fats

Figure 2 The land requirements of varnious food items in the Dutch consumption pattern
as percentage of the total land required for food. (source 2)



Changing consumption of fish

In fact, most sea livestock has been fully exploited. It is hardly to see substantial
increases in total catch will be obtained in the future. In contrast, aquaculture
production has followed the opposite path. Starting from an insignificant total
production, inland and marine aquaculture production has been growing at a
remarkable rate, offsetting part of the reduction in the ocean catch of fish.

RECIRCULATING AQUACULTURE SYSTEMS

FISH CULTURE TANK e - S MECHANICAL FILTER

Juwenile fish are stocked in culture tanks, . — E .. Since the water flowing out of the figh culture tank will

where they are fed and grow until they are big e =% = ‘. be reused, all the waste is removed to ensure clean,

enough to be taken to market and sold. Fish are — = i = zanitary growing conditions. The mechanical filter

in the culture tanks from 10 months — 2 years. T mremwves larger particlez of waste in the water, zuch az
- feces and unesten food.

WATER INPUTS

To account for evaporation,
water loszes and waste removal,
new water is added to the
system at about 5-10% the total
water volume.

WASTE
SOLIDS

The waste removed
by the mechanical

4 and biolgical filters
is collected, further
OXYGENATION S prmssd snd uem
Microbes reduce the level of be disposed of or
orygen in the water during the tumed into compest
biological filtration process. far agriculture.

it i BIOLOGICAL (MICROBIAL) FILTER
:ni;a:mkmls:etnmd The ini i L ic particles (molecules) that cannot be remowed by mechanical filters.
b o e Beneficial b ia, or microbes, are used W remove thase waste particles in the water. Water is trickled into a tank

filled weith plastic pellets on which the micobes grow. Microbe: or filter the waste molecules az the water
slowly passes through, resulting in clean water that & now ready to be returned to the culture tank (zee ztep 3).

ENNCEPT:KENH RAPSE-ERESS NN ANE JRAM KENMPME |LLUSTRETION : BECHIGAN SEL GRANT  MEERE-11-T1

Source: http://www.miseagrant.umich.edu/explore/fisheries/what-is-
aquaculture/




Fish provides about 20-30 kcal per capita per day. Fish proteins are essential in the
diet of some densely populated countries where the total protein intake level is low,
and are very important in the diets of many other countries.

2010

China

Indonesia

India

Viet Nam
Philippines
Republic of Korea
Bangladesh
Thailand

Japan

Other

79 million tonnes

http://en.wikipedia.org/wiki/Aquaculture




Changing in consumption of fruits and vegetables

At present, only a small and negligible minority of the world’s population
consumes the generally recommended high average intake of fruits and
vegetables. In 1998, only 6 of the 14 WHO regions had an availability of fruits
and vegetables equal to or greater than the earlier recommended intake of 400
g per capita per day.

Global trends in the production and supply of vegetables indicate that the
current production and consumption vary widely among regions

Table 5. Supply of vegetables per capita, by region, 1979 and 2000 (kg per capita per year)

| Region |1979||2000|
[Warld | 661|101 9
|De~;e|nped countries ||1[]?.4||112.B!
|Deve|nping countries || 51 1” EIE.B|
|Africa | 45.4]| 521
[Morth and Central Americal| 88 7|| 98 3
[South America || 43.2|[ 47 8|
lasia | 56.6/[116 2|
[Europe [110.9][112 5|
[Oceania | 71.8]| 987

Source: http://www.fao.org



Figure 3. Trends in the supply of vegetables per capita, by region, 1970-2000
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DECLINE IN MILK CONSUMPTION
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Lets do the number
Hormones in COWS
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Anti! Pro! \Xhat's the difference?

e Antibiotics- used to treat infections and are
very powerful in relation to probiotics.

* Probiotics- promote the growth of healthy
bacteria in the animal




An Individual Cow’s Carbon Footprint is Not

Indicative of the Dairy Industry’s Footprint

Carbon Footprint of the Cow Has Doubled Carbon Footprint per Gallon of Milk Reduced 2/3
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Net Result: U.S. Dairy Farm Industry has Reduced

its Total Carbon Footprint by 41% Since 1944

75
Source: Capper et al. (2009) “The environmental impact of dairy production: 1944 compared with 2007" J. Anim. Sci. DBM 0322



Productivity is the Reason

U.S. Milk Productivity has Quadrupled Since 1944 59% More Milk with 64% Fewer Cows
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Environmental Impact of U.S. Milk Production Is

Considerably Reduced Since 1944

500% -
443%
1944 Production System 2007 Production System

400% « Average herd size: 6 + Average herd size: 155

* Pasture based feed system * TMR rations

* Natural service breeding » 70% Al breeding
300% * No antibiotics + Antibiotics 15t available 1955

* No hormones * Hormones 15t available 1970s

* No mfg inorganic fertilizer * Fertilizer 15t available 1946
200%

1944
21% 23%

Milk Animals* Feed* Water* Land* Manure* Carbon Total
Production Footprint* Industry CF
per Cow

* Note: per unit of milk

DB 5
Source: Capper et al. (2009) “The environmental impact of dairy production: 1944 compared with 2007* J. Anim. Sci. M 037
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Beef Productivity Has Increased by 28%

Since 1977
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Fggs

Seasonality & Eqos

Birds are sensitive to seasonal & environmental changes
They are proneto lay eggsin warmer weather

Seasonality limited accessto eggs JL —
Therefore before refrigeration eggs were scarce during winter times
In addition, eggs deteriorate quickly when they are not stored in low
temperatures

Must be stored between 33°F and 41° F

This was important because eggs are one of the only foods that ¢
naturally occurring vitamin D, are high in protein and nutrition,

can be used in fertilizers and animal feed.

"Incredible Edible Eggs ." Incredible Egg. American Egg Board , n.d. Web. 16 Nov 2013.
<http://www.incredi bl eegg.org/egg-facts/basi c-egg-facts/egg-production/cooling>.



Chicken: Free range or caged?




