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Population Growth Through History

Source:  http://www.globalchange.umich.edu/



Demographic Variables and Measures

Demography is the study of how
human populations are structured
and how human populations change.



Demographic Measures

Types of Measures:

Count = The absolute number of a population or 
demographic event (e.g. a birth), for a specified 
time and place.

Rate = The frequency of a demographic event in a 
population for a given time period divided by the 
population “at risk” for the same time period.

Ratio = The relation of one population subgroup to 
the total population or to another subgroup.



Demographic Measures
Demographic characteristics help us

understand population structure:

•Age •Place of Residence
•Sex •Income
•Race •Education

Demographic events help us
understand population change:

•Fertility
•Mortality
•Migration



Fertility

Fertility = The incidence of childbearing in a 
country’s population.

Fecundity = The maximum possible number of 
children a woman can have in a lifetime.

From menarche to menopause, a woman can have 
more than twenty children; this total is 
limited by various factors:  cultural norms, 
finances, environmental conditions, public 
health and personal preferences.



Measures of Fertility

Crude Birth Rate = The number of live births in a year 
per thousand people in the population.

To calculate, take the total number of births in a year 
for a region and divide by the mid-year population, 
then multiply by 1,000.

# of Births
────────────  x  1,000  =  Crude Birth Rate 
Total Population

U.S. Crude Birth Rate (2003) = 14/1,000
World Crude Birth Rate (2003) = 22/1,000



Measures of Fertility
General Fertility Rate = Number of live births per 1,000 

women aged 15 – 49 (the typical childbearing years).

To calculate, take the total number of births in a year for 
a region and divide by the total number of women age 
15-49 (i.e. those “at risk” of giving birth), then multiply 
by 1,000.

# of Births General 
────────────────   x   1,000 =   Fertility
# of Women Age 15-49 Rate



Measures of Fertility

Age-Specific Birth Rates = The number of live births 
to women in a given age class (e.g. teenagers).

To calculate, take the total number of births to women 
in a particular age group, and divide by the total 
number of women in that age group.

e.g.    # births to
women 15−19 Age-Specific
────────── X   1,000   =        Fertility

# women Rate
ages 15−19



Puerto Rico

Source: Population Reference Bureau, 2004



Measures of Fertility

Total Fertility Rate = The average total 
number of children a woman will have when 
she completes childbearing, assuming she 
follows the dominant age-specific birth 
patterns for her time and place.

This is an artificial measure, as it does not apply 
to any individual woman.  It is a way to assess 
the childbearing habits of a typical woman 
using the dominant childbearing habits of all 
women in a society at a given time.



Source:  Population Reference Bureau, 2004



TFR for Israel

Source:  Population Reference Bureau, 2004



U.S. Fertility Indicators

Source: Barbara Downs, 2003, Fertility of American Women: June 2002,
Current Population Reports P20-548, U.S. Census Bureau, Washington, DC.



Mortality

Mortality = The incidence of death in a 
country’s population.

Aspects of interest:

• Age at Death

• Cause of Death

• Life Expectancy



Measures of Mortality

Crude Death Rate = The number of deaths in a year per 
thousand people in the population.

To calculate, take the total number of deaths in a year 
for a region and divide by the mid-year population, 
then multiply by 1,000.

# of Deaths
────────────  x  1,000  =  Crude Death Rate 
Total Population

Age structure affects the crude death rate; older 
populations may have higher crude death rates, but 
these reflect the age structure, not the health 
conditions or other factors.



Measures of Mortality

Age-Specific Death Rate

# Deaths to
People 45−49 Age-Specific
────────── X   1,000   =      Mortality
# People 45−49 Rate

Cause-Specific Death Rate

Deaths from Cancer Cause-Specific
───────────── X   100,000   =        Mortality

Total Population Rate



Measures of Mortality

Infant Mortality = The number of deaths of 
infants under age 1 per 1,000 live births in a 
given year.

No. of Deaths of
Infants Under Age 1 Infant
───────────── X   1,000   =   Mortality
Total Live Births Rate



Measures of Mortality

Life Expectancy = The average number of additional 
years one could expect to live if the current age-
specific death rates remained the same for the 
rest of his/her life.

Life Expectancy at Birth = Average number of years 
a baby born this year can expect to live, if current 
age-specific death rates remain the same.  A good 
indicator of health conditions.

Life Expectancy varies by gender (and other factors); 
it is usually cited separately for males and females.







Migration

Migration = the movement of people into or out 
of a specified territory.

Refers to movement across a territorial 
boundary for the purpose of changing one’s 
usual place of residence.

Immigration = movement into a territory
Emigration = movement out of a territory



Migration

International Migration = Crossing a national 
border to change residence.

Internal Migration = Movement within a 
country; in the U.S. this refers to movement 
across a county line to change residence.

Urbanization is a common consequence of 
internal migration (rural–urban) in many areas.



Measures of Migration

In-migration Rate = the number of people moving 
into a specified territory per 1,000 people.

Out-migration Rate = the number of people 
moving out of a specified territory per 1,000 
people.

Net Migration = the difference between the 
number of people moving into a territory and 
the number moving out of the same territory in 
a given time frame (usually one year).



Who’s Moving?



Age and Sex Ratios

Age and Sex are two important variables to 
consider in a population’s structure.

Both affect fertility, mortality and migration.



Population Pyramids

Population pyramids are a 
tool we can use to 
summarize and visualize 
a population’s structure 
quickly and easily.

A population pyramid 
shows the age and sex 
structure of a given 
population at a given 
time.








