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Learning objectives:

At the end of the lecture ,the student will have an 
idea on:
I. Indicators for measurement of health.
II. Classification of indicators of health.

1. Fertility indicators 

2. Mortality indicators
3. Morbidity indicators

III. Calculation of indicators of health.
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Measuring the health status of the population

1. Fertility indicators 

2. Mortality indicators

3. Morbidity indicators

Population studies are important in many aspects. 

Such studies are important to form a basis for 

supplying health services and health manpower. 

Without studying our population: who are they? and 

how will they be in the future? We can not plan 

effectively for current and future development 

programmes including the health care programmes. 
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MEASUREMENTS OF POPULATION FERTILITY

Demographic data may be measured and presented in many 

ways. Examples are

1. Measurements of population fertility: Fertility rates

To measure the level of population fertility we commonly use the 

following rates of fertility:

a. Crude birth rate is the annual number of live births per 1000 

population per year. 

b. General fertility rate ,It represents the annual number of live 

births per 1000 women in the reproductive age (15-49 years).

c. Marital specific fertility rate. It represents the annual 

number of live births per 1000 married women in the 

reproductive age (15-49 years).



7/26/2021 Associate Professor Dr Eman Al-Kamil 5

4.The natural increase rate :is the crude birth rate minus the 

crude death rate of a population, to find out how much a country is 

growing ,

➢ Usually developing countries have a positive or high natural 

increase rate .

➢ Developed countries have a negative/neutral or low natural 

increase rate, but many developed countries have their 

population increasing due to immigration despite their negative 

NI.

➢ The formula for the rate of natural increase is:
(Crude birth rate  −Crude death rate (/ 10, where birth and 
death rates are in per mil.

➢ The result is the rate of natural increase in percentage form.

➢ Jordan , crude birth rate (21.48 per 1,000 )  , Crude death rate (3.9 
per 1,000 people in 2019.

natural increase rate = 21.48 - 3.9 =17.58 /10=1.7%
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2. Age composition of the population

The distribution of any population is presented in the form of a 

table describing age groups in a convenient layout (Age groups), 

it might be possible to give some idea about the fertility of the 

population. 

-Table below shows the age composition of two populations, 

population A and population B in percentages:

Population B
% 

Population A
% 

Age groups 
(years) 

3.71.2<1

12.85.11-4

26.412.25-14

42.143.315-44

11.321.345-64

3.716.965+

100.0100.0Total 
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Notice that population B is very fertile as indicated by the high

percentage of children under the age of 15 years (42.1%). The 

crude birth rate in this population is not less than 37 per 1000.

The corresponding percentage for population A is 18.5% and 

the crude birth rate is not less than 12 per 1000. 

Notice also that the percentages of elderly people are very 

different in the two populations. 

These difference indicates : 

1. The differences in mortality between the two populations. 

2. The differences in morbidity between the two populations

3. The differences in the health status.

4. The differences in the health services.

5. The differences in the socioeconomic state.

6. The differences in the maternity and child health services, 

and family planning services.
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Factors affecting fertility: Determinants of fertility 

The level of fertility is a net of interaction of many factors.

1. Indirect determinants

Socioeconomic variables, family income, education, occupation

Cultural variables ,religion, beliefs and values. 

Health services (maternity and child health services).

2. Direct determinants
Proportion of married women
Family planning services, Contraception
Induced abortion
Lactational infecundability
Sterility
Spontaneous intrauterine death
Duration of the fertile period
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OBSTACLES TO POPULATION CONTROL MEASURES

1. Political and racial concerns.

2. Cultural and religious opposition.

3. High childhood loss.

4. Rural-agrarian orientation.

5. Low status of women in some societies.

6. Problems with current contraceptives, their 

effectiveness and side effects.

7. Legal, ethical and religious opposition to abortion, 

which is very effective fertility control measure.
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Mortality indicators

Mortality expressed as crude death rate (CDR)*.

*Crude death rate: is number of all deaths in the community per 1000 

population in specific period of time. 

Rates related to mortality: 

These rates measure the impact of disease on the population in terms of 

death, thus they reflect in general the severity of disease and the quality of 

health care services. The commonly used mortality rates are:

Neonatal

stillbirth                   early neonatal

↓                         ↓         late N post-neonatal

28 wks-------------- ------- 7 ----------- 28 days------------------------1 yr age

Of gestation                              days Neonate

(pregnancy)                         early neonate

Delivery

(infant)
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Peri-natal mortality rate  is the sum of the number of 
fetal deaths of 28 or more weeks gestation plus the 
number of newborns dying under 7 days of life in a 
specified geographic area divided by the total births 
(number of live births plus the number of fetal deaths of 
28 or more weeks gestation) for a specified time period, 
(usually a calendar year) and multiplied by 1000.

Stillbirth rate :WHO for international comparison is 
the number of babies born with no signs of life at or after 
28 weeks' gestation divided by total births.
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Infant mortality rate
is the death of a child less than one year of age in a 
specified geographic area divided by the number of live 
births for a specified time period.

Neonatal mortality is newborn death occurring within 
28 days of life. Neonatal death is often attributed to 
inadequate access to basic medical care, during 
pregnancy and after delivery. 

Post-neonatal mortality is the death of children after 28 
days to one year. The major contributors to post-neonatal 
death are malnutrition, infectious disease, and problems 
with the home environment.
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Age specific death rate: is the total number of deaths of 
a specified age group in a specified geographic area 
divided by the population of the same age group in the 
same geographic area (for a specified time period, usually 
a calendar year) and multiplied by 100,000

Cause-Specific Death Rate: This is the mortality rate 
from a specified cause for a population during a specified 
time period. 
The numerator is the number of deaths from that cause, 
and the denominator remains the size of the population. 
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Maternal mortality rate ( MMR):
Number of deaths of women due to causes related to pregnancy, delivery 
and puerperal period divided by number of live births that occurred 
among the population

Number of deaths of women due to causes related to  
pregnancy, delivery and puerperal period

MMR = ----------------------------------------------------------------X 1000

Number of live births that occurred among the
population

Maternal mortality has become an important measure of human and 

social development. It is particularly revealing of:

➢ women's overall status,

➢ access to health care, and the 

➢ responsiveness of the health care system to their needs.

In Jordan 2020:

The total number of live births for the same period was 194,643 and 

Jordan's Maternal Mortality Ratio (MMR) was calculated at 32.4 per 

100,000 live births.
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Case fatality:
It is the proportion of deaths from certain disease out of all "cases" 
(people with a medical condition), of that disease multiplied by 
100.
It is usually expressed as a percentage (%).

Number of deaths from diagnosed cases of the disease 

in a  given period

Case fatality = ------------------------------------------------------ X 100
Number of diagnosed cases of the disease in the

same period

Case fatality reflects :
a. The severity of a disease
b. Availability of effective treatment 
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Morbidity indicators : These are used to measure the frequency 

of disease in the population at one point in time or during a period of 

time. They are very important because they reflect the health status of 

people and the expected burden on the health care system. Two morbidity 

rates are in common use:

Incidence rate: Incidence of a disease is the number of new cases or 

episodes of disease which occur during a specified period of time in a specific 

population or place. The incidence rate  (IR) is the number of new cases or 

episodes (spells) of disease per unit of size of population.

Number of new cases of a disease in a year in a given population 

IR = ---------------------------------------------------------------------------- ---- X 1000

Total population at risk in the same year

Or

Number of new spells of disease in a year in a given population

IR =------------------------------------------------------------------------------- X 1000

Total population at risk in the same year
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Incidence rate is more useful in the following situations:

To study disease of short duration i.e..in epidemic

To study the frequency of chronic diseases.

To evaluate preventive measures.

To determine the risk of acquiring of disease.

To assess transmission of infectious agent.

The term “attack rate” is often used instead of incidence during a 
disease outbreak (epidemic) in a narrowly-defined population over 
a short period of time. 
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Prevalence rate: Prevalence refers to the total number of cases 

of a disease or conditions existing in a given population at a 

point in time (point prevalence) .

Number of existing cases (new & old) in a given population 

at a point in time
PR= ----------------------------------------------------------------------------------- X 1000

Total population in the same place and the same point in 

time

Prevalence rates are useful for:

1. Diseases of long duration or chronic.

2. Administrative purposes (e.g., planning of health services).
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Prevalence is usually given in three ‘types’:

1. Point prevalence: relates to prevalence with respect to 
a specific point in time – Did you have an asthma 
attack on Monday?

2. Period prevalence: related to prevalence over a 
defined period of time – Did you have an asthma 
attack in January?

3. Lifetime prevalence: Have you ever had an asthma 
attack?
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Relationship of incidence and prevalence

Prevalence of disease may vary from place to place or 

from time to another because of variation in incidence and/ 

or duration of the disease. 

In an epidemiologically stable situation, i.e, with constant 

incidence and duration of disease, the following relationship 

may be stated:

Duration of a disease is a function of its

fatality and its tendency to recover. 

The higher the case fatality of a disease, the shorter the 

average duration of it. 

Similarly, the quicker the recovery  of the disease, the 

shorter the duration is.  

Prevalence = Incidence X Duration

Duration

• Recovery

• Fatality
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The relationship between incidence and prevalence 

depends greatly on the natural history of the disease 

state being .

In the case of an influenza epidemic, the incidence 

may be high but not contribute to much growth of 

prevalence because of the high, spontaneous rate of 

disease resolution. 

In the case of a disease that has a low (or zero) cure 

rate, but where maintenance treatment permits 

sustained survival, then incidence contributes to 

continuous growth of prevalence. 
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In such cases, the limitation on prevalence growth is 

the mortality which occurs in the population. 

There may be low incidence and a high prevalence – as 
for diabetes – or a high incidence and a low prevalence –
as for the common cold.

Colds occur more frequently than diabetes but last 
only a short time, whereas diabetes is essentially 
lifelong.
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Apart from age, several factors determine prevalence :

1. the severity of illness (if many people who develop a 

disease die within a short time, its prevalence is 

decreased);

2. the duration of illness (if a disease lasts a short time its 

prevalence is lower than if it lasts a long time);

3. the number of new cases (if many people develop a 

disease, its prevalence is higher than if few people do 

so). Incidence

•Recovery 
•Death

Chronic 
disease
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Since prevalence can be influenced by many factors unrelated to 
the cause of the disease, prevalence studies do not usually provide 
strong evidence of causality.

Measures of prevalence are, however, helpful in assessing the 
need for preventive action, healthcare and the planning of health 
services.

Prevalence is a useful measure of the occurrence of conditions 
for which the onset of disease may be gradual, such as type 2
diabetes or rheumatoid arthritis.

The prevalence of type 2 diabetes has been measured in various 
populations using criteria proposed by WHO ; the wide range 
shows the importance of social and environmental factors in 
causing this disease, and indicates the varying need for diabetic 
health services in different populations.



7/26/2021 Associate Professor Dr Eman Al-Kamil 26

Factors influencing prevalence

decreased by:Increased by:

Shorter duration of the diseaseLonger duration of the disease

In-migration of healthy peopleOut-migration of healthy 
people

Decrease in new cases
(decrease in incidence)

Increase in new cases
(increase in incidence)

High case-fatality rate from 
disease

Prolongation of life of patients 
without cure

Out-migration of casesIn-migration of cases

Improved cure rate of casesImproved diagnostic facilities
(better reporting)
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Preventative measures might lower incidence, e.g. vaccination, 
public health campaigns, whereas clinical interventions may  
decrease duration (recovery), or decrease mortality, resulting in 
an increase in disease duration.

Prevalence rates are generally used to describe the extent of a 
disease in a particular population whereas incidence rates look at 
the rate at which new cases of disease develop.

Whilst prevalence can be affected by how long people live with 
a condition, incidence does not take this into account.

Prevalence is descriptive, often demonstrating public health 
‘need’. On the other hand, incidence is useful for studying the 
causes of disease (the etiology) or to look at the order in which 
events occur.
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Life expectancy
➢ Life expectancy is another measure of the health status of a 

population.
➢ Definition: the average number of years an individual of a given 

age is expected to live.

➢ There are differences in life expectancy between countries; 
different patterns may emerge according to the measures that 
are used.

➢ For the world, life expectancy at birth has increased from 46.5 
years during the period 1950–1955 to 65.0 years during the period 
1995–2000 .

➢ Reversals in life expectancy have occurred in some sub-Saharan 
countries largely due to AIDS. 

➢ Life expectancy at birth, as an overall measure of health status. 

➢ In almost all countries, women live longer than men.
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