Mortality Rates

Mortality Rates
Learning objectives:

To study factors affecting Population Dynamics:

1-Fertility rates

2-Mortality rates

3-Migration
Mortality Rates:

A mortality rate is a measure of the frequency of occurrence of death in a defined population during a specified period of time.
-Mortality -> new cases
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Crude Mortality Rate (Crude Death Rate):
The crude mortality rate is the mortality rate from all causes of death for a population.

-We usually multiply by 1000
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Mortality rate =
Size of the population among which the deaths occurred




= … Deaths/1000 individual in the specified year and locality.
· It is important to use the population size at the midpoint of the time interval as an estimate of the average population at risk especially if:

· A denominator population is growing or shrinking during the period of time for which a rate is to be computed.
· E.g. If a death rate is to be calculated for the year 2000, then the population of July 1, 2000 is used for the denominator.

Cause-specific mortality rate:

The cause-specific mortality rate is the mortality rate from a specified cause for a population.

·  The numerator is the number of deaths attributed to a specific cause. 
·  The denominator remains the size of the population at the midpoint of the time period.
 -We multiply by 100,000 
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Example of cause specific death rates: 

This rate permits the comparison of causes of death (within the same country and between different countries).
Proportionate mortality rates:
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Case fatality rate (Death to case ratio):
[image: image7.wmf]100,000

X

locality

and

year

same

in

population

year

mid

Estimated

locality

and

year

certain

a

in

TB

of

deaths

of

No.

is

tuberculos

to

due

rate

death

Specific

-

=

 
It reflects severity and virulence of diseases
Rabies> fatality rate 100%
Pneumonic plague> fatality rate 90%
Age-specific mortality rate:

An age-specific mortality rate is a mortality rate limited to a particular age group. 

·  The numerator is the number of deaths in that age group
·  The denominator is the number of persons in that age group in the population. 
Examples of age-specific mortality rates are neonatal, post-neonatal, infant and under 5-years mortality rates.
- Older/infants: high mortality
-U-curve: means increased mortality rate in elderly &infants (age extremities) 
Age specific death rate: 
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a) Infant mortality rate
· The infant mortality rate is one of the most commonly used measures for comparing health services among nations. 

· The numerator is the number of deaths among children under 1 year of age reported during a given time period. 
· The denominator is the number of live births reported during the same time period. 
· [image: image9.wmf]1000

locality

 

and

year 

 

same

 

    the

in

 

births

 

live

 

of

number 

 

Total

locality

given 

 

a

in 

 

and

year 

      

a

 

during

year 

 

one

 than 

less

 

 to

up

 

zero

 

from

 

deaths

 

of

number 

 

Total

 

rate

mortality 

Infant 

x

=

The infant mortality rate is usually expressed per 1,000 live births. 
Infant Mortality Rate in KSA in 2005 is 18.5/1000 live birth
- Infant mortality rate: no. of infants deaths/ 1000 births
b) Neonatal mortality rate
· The neonatal period is defined as the period from birth up to (but not including) 28 days. 
· The numerator of the neonatal mortality rate is the number of deaths among children under 28 days of age during a given time period. 
· The denominator of the neonatal mortality rate is the number of live births reported during the same time period.
· The neonatal mortality rate is usually expressed per 1,000 live births.
c) Postneonatal mortality rate
· The postneonatal period is defined as the period from 28 days of age up to (but not including) 1 year of age.
· The numerator of the postneonatal mortality rate is the number of deaths among children from 28 days up to but not including 1 year of age during a given time period.
· The denominator is the number of live births during the same time period. 
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The postneonatal mortality rate is usually expressed per 1,000 live births. 
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Example:

· In 1988, infant mortality rate in the United States was 9.9 per 1,000 live births

· In 1988, the neonatal mortality rate in the United States was 6.3 per 1,000 live births 
· In 1988, the post-neonatal mortality rate in the United States was 3.6 per 1,000 live births
· Still births: death inside the uterus after 28 weeks.
?
· What are the causes of neonatal and postneonatal mortality?
Neonatal> related to delivery & congenital dis.
· What is the ratio of neonatal to postneonatal mortality?
· Compare it between developed and developing countries?
Newnatal: postneonatal

In developed countries> 2:1, in developing countries> 1:2-4
d) Perinatal Mortality Rate
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It is expressed as the sum number of still births and early neonatal deaths (less than 7 days of life) per 1000 total births (still births plus live births).

It the best indicator of Maternal and Child Health services
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Under 5-years mortality rate 

·  The numerator is the number of deaths among children under 5-years of age reported during a given time period
·  The denominator is the number of live births reported during the same time period. 
·  The under 5-years mortality rate is usually expressed per 1,000 live births. 
·  In 2005, under 5-years mortality rate in KSA was 20.3/1,000 live birth
Maternal mortality:

· The World Health Organization define maternal mortality as: Death of the women while pregnant or within 42 days of termination of her pregnancy 

· (i.e. during pregnancy, delivery and puerperium), 
· for any reasons related to / or aggravated by the pregnancy or its management, but not as a result of unrelated accidental or incidental causes
· Maternal mortality: related to delivery, pregnancy..
· Maternal mortality include:
1. Direct causes : sepsis, eclapsia, obstructive delivery  
2.     Non direct aggrevating causes:  TB, Rheumatic causes
· Non-related accidental causes aren't counted in maternal mortality 
Maternal mortality rate:
· The maternal mortality rate is really a ratio used to measure mortality associated with pregnancy (we can't know the no. of pregnant women because of poor reporting)
· The numerator is the number of deaths assigned to causes related to pregnancy during a given time period. 
· The denominator is the number of live births reported during the same time period. 
· Because maternal mortality is much less common than infant mortality, the maternal mortality rate is usually expressed per 100,000 live births.
· In 1988, the maternal mortality rate in USA was 8.4 per 100,000 live births.

· In 2000, the maternal mortality rate in KSA was 12 per 100,000 live births.
· What are the main causes of maternal mortality?
Preeclampsia (inc. Bl. Press. During pregnancy), puerperal sepsis (during puerperium) & hemorrhage 
Sex-specific mortality rate:

· A sex-specific mortality rate is a mortality rate among either males or females. 

· Both numerator and denominator are limited to the one sex.
      Combinations of specific mortality rates:
· Different combinations of specific mortality rates can be calculated e.g. cause-specific, age-specific,…
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Migration:
Migration is the movement of populations across a specified boundary for the purpose of residing. 

Migration is the change of residence of a person or group of persons for better life and higher standard of living.
· The terms immigration and emigration are used to refer to moves between countries (international migration). 
· The parallel terms: in-migration and out-migration are used for internal movement between different areas within a country (internal migration).
Types of migration:

I- Internal migration 

It is the movement within the boundaries of a given country.

Examples of internal migration:
1 - Rural - Urban migration.
2 - Movement of nomads.
3 - Movement of temporary and seasonal nature.
4 - Movement between and within urban areas.
-No change in the population size

-Change in distribution & density
II- External migration
a) Permanent migration: 

An example is the permanent movement of Arabs to the U.S.A., Australia and Canada. 
b) Temporary migration: 

It is the migration over the borders of one society to another for the aim of working for a number of years, with the intent of an eventual return to the motherland.
e.g. migration of Egyptian professionals and laborers to Arab Countries.
In many countries, the effect of migration is minimal when compared to fertility and mortality.
-Total population change (notch & bulge
Summary from Bright:

One doesn't discover new lands without consenting to lose sight of the shore for a very long time 


Demography: Is the statistical study of the characteristics of human populations, especially, with reference to size & density, growth, distribution, migration & vital statistics, and the effect of all these on social & economic condition
Elements of demography
1- Size of population ( census)

2- Composition

3- Distribution

Factors affecting population:

1- Births

2- Deaths

3- Migration

Rate of Natural increase=


· (No. of births – No. of deaths) / Estimated mid-year population  X 100

Or

· (Crude birth – crude death rate) / 10
Growth rate = RNI + net migration rate
Low of 70

Growing by 1% per year ( 69.3 (approximately 70 yr) to double
Growing by 2% per year ( 35 yr to double
Demographic transition:
1- Stage I ( ( High Stationary) : Both deaths & births are high BUT deaths rate fluctuate. E.g. Central Africa

2- Stage II ( ( Early Expanding) : Births remain high But the deaths begin a sharp decline. E.g. India

3- Stage III( ( Late Expanding): Births fall rapidly. E.g. Egypt

4- Stage IV( (Low Stationary): Both births & deaths are LOW BUT births fluctuate. e.g. most industrialized countries 

5- Stage V( (Declining): Higher death rate than birth rate. E.g. Japan

Crude Birth rate (CBR) =

· (Total live births / estimated mid-year population) X 1000

General fertility rate (GFR) =

· (Total live births / female population between 15-49 ) X 1000

Age specific fertility rate (The Most Sensitive Indicator MCQ) =
· ( Total live births/ female population in the same specific group) X 1000
· Total fertility rate (TFR) =
· Number of births per Women

· Neonatal( Early : 0 –less than 7 days (day 3 7 is NOT included)

                          Late: 7 days – less than 28 days ( day # 28 IS NOT included)

· Post-neonatal( 28 days to less than a year 
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