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Vital indices are quantitative measures that describe various aspects of
health status of a defined community & summarize the vital events in
the human life

Vital indices are called “vital” because they basically sum-up all the
essential stages a person experiences throughout his life

They are also defined as “quantitative” measures as all of them include
numbers used to measure birth rate, death rate, crude rate etc

Vital indices include measurements of:

Birth, marriage, fertility, diseases & death



As you can see in the schedule below, crude birth rates are used for
measurement of birth rate. However there are several subtypes of
crude birth rates as seen in the schedule below, some are associated
with fertility, mortality etc
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The term “crude birth rate” is a generic term, we have to specify the
country in which the study will take place in as well as the year & total
population in the region along with precisely mentioning amount of
births/total population during the year before we begin our calculations
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Crude Birth Rate (CBR) (births/1000 people)
=  total number of births x 1000

total population

Recall that we can calculate the total population by the standard
method via mid year population calculation
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So after finding the number of births & total population we divide them
and multiply by 1000

In 2020, crude birth rate for Jordan was 21.11 births per thousand
population.

Crude birth rate of Jordan fell gradually from 50.02 births per thousand
population in 1971 to 21.11 births per thousand population in 2020

Examples:

In state residents year 2006 the live births were 180,000 and total
population was 12,300,000

We will divide live births 180,000 by total population number
12,300,000 and multiply by 1000 = so result of crude birth rate is 14.6
live births per 1,000 state residents



Its important to know how to calculate rates as there will be multiple
guestions on the exam about different types of rates

Although CBR(crude birth rate) describes the increase in population
over time, yet it is not specific for comparison between countries
because the denominator is the whole population.

OB liie deadin) jas La G ) dae Gluad 4000 (Saa crude rate J) (2

Ol 93 G Sl 22y (34l
The rate must exclude young girls, unmarried and menopausal women
who are infertile.
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Yet, crude birth rate is used for its simplicity, easy to know birth
number because of legal registration in health office & population
number at any time (from census and inter censuses methods). (10
minutes)
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FERTILITY INDICES 4 ol Jaza

Fertility definition:

The reproduction performance of a population 4 s Jaxs

pecianal



Types of fertility rates:

(we will discuss them in details throughout the lecture)
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We mentioned that there are different types of fertility
rates, we talked about first type which is CBR (crude
birth rate)

1) First type of fertility rate: Crude birth rate( CBR)

we previously talked about it

2) Second type of fertility rate: General fertility rate (GFR)




GFR=
No. of live births X1000
No. of women (15- 49ys) in the same locality & year.
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Since women in the reproductive age constitutes about 25% (1/4) of
the population, therefore the GFR is considered to be about 4 times the
CBR
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GENERAL FERTILITY RATE ADVANTAGES & DISADVANTAGES:

ADVANTAGES

DISADVANTAGES

GFR is a more accurate index than CBR because:
e It is related only to females in the reproductive
age.
e It is more suitable for comparison between
countries since it eliminates the difference in sex
composition.
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e |t doesn’t consider that not all females in the
reproductive age are married & fertile.
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3) Third type of fertility rate is AGE-SPECIFIC FERTILITY RATE (ASFR)

It is calculated for every 5 years of the reproductive age of a woman. It
is important for differentiating between fertility behaviors at different

age groups.

ASFR (age-specific fertility rate) =

No.of live births born to mothers aged (15—-19 years)

X1000

No.of women of the same same group (15—19 years)in ceratin locality

and year
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Therefore there are “7” ASFRs (every 5 years) for all women in the

reproductive period.
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We have 7 age groups from 15 to 49 years old
15t age group: 15 to 19 years old

2" age group: 20 to 24 years old

34 age group: 25 to 29 years old

4t age group: 30 to 34 years old

5th age group: 35 to 39 years old

6t age group: 40 to 44 years old

7t age group: 45 to 49 vyears old

When we use the ASFR equation to calculate fertility rates of a certain
age group the age group selected in the nominator has to be the same
age group of the denominator

oY 4l Al g0 e Lgd Hlai g o By g 4 19-15 (e e 4y jae 438 U A0 13 Aay
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It is a better index than the GFR as it takes into account the difference

in age distribution of females in different areas & the degree of fertility
in each age group
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4) Fourth type of fertility rate is Total Fertility Rate (TFR):

Total fertility rate (TFR):

It is the average number of live children that would be born to a
woman if she passes through her childbearing period following the
ASFR in a given year & locality.

It equals the average of the 7 ASFRs.
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Total fertility rate -TFR- in 2018:
In Jordan = 2.78 births per woman/children
In Egypt = 3.33 births per woman/children

In 2018 studies in Jordan stated that women can give 2.78% of live
births throughout their life while Egyptian women can give birth to
3.33%

EQUATION OF TFR:

TFR =35 X ASFR (for 5-year age for 7 groups)

TFR in 2016= 5 (SFR 15-19ys + SFR 20-24 +SFR 25-29 +
SFR 30-34 + SFR 35-39+ SFR 40-44 + SFR 45-49)
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TFR helps in knowing how many children can each woman give birth to
throughout the year

A student question: What is the difference between GFR & TFR?

In general fertility rate, the numerator doesn’t specify an age group and
includes all live births, while in total fertility rate, there is a specific age

group
5) Fifth type of fertility rate is FECUNDITY RATE (FR)

FECUNDITY RATE (FR)
Fecundity = 4> 5 yie

Fecundity rate measures the rate of fertility in married women

FR =
No. of live births X 1000

Married women 1n a certain locality & year.

Not all women in childbearing age are married, so fecundity rate is used
to measure fertility rate for married women in childbearing age

FR (Fecundity rate) is a better index than the GFR (general fertility
rate)

Fecundity rate specifies married women while GFR detects number of
live births & women of childbearing age, but it doesn’t include detailed
information concerning married women
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6) Sixth type of fertility rate is gross reproduction rate (GRR)

GRR =
Only born females, (expected to be future mothers) X 1000
Women in the childbearing period.

= TFR X Proportion of females in relation to the total births.

In Gross reproduction rate (GRR) we divide live births of females by
women in childbearing period

Jé A @¥abdl (55 live births of males and femalesd! JS 33U = e 58 S
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In the second line of the box above, what does it mean when we say
GRR =TFR X Proportion of females in relation to the total births?

Al A e (A 5o pblall dlalaall e GRRU) Lead ot (S 43l 4y jla & 4llina
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In Jordan, GRR is estimated to be (1.57), which means that every
woman will give birth to 1 to 2 women during her childbearing period
(2016)

However, a disadvantage of GRR is that it counts all women and does
not consider the possibility of deaths of women during their child
bearing period

7) Seventh type of fertility rate (last type) is NET REPRODUCTION
RATE (NRR)

NRR:

It takes into consideration the deaths of women during their
childbearing period using life tables of females.

z A childbearing age J sbuill sli g (8 juay (Sae il Jlic V) (e Jasy NRRJ!

NRR = GRR X Life expectancy of females during childbearing period
from life tables.

NRR is the best measure of fertility. This is an exam question.



FACTORS AFFECTING FERTILITY:

Age & sex
structure of
population

The greater the number of women in childbearing
period in a certain population the higher fertility
level will be

Age of marriage

The younger the age of marriage the higher is the
fertility.

Jshl ! fertility periodd) 058 18 sexy Can s Jisan s
37 e Gy Yol g (e

Socioeconomic
conditions

Higher economic status & higher level of
education of women are associated with low
fertility rates.

osha e S| e s JiS) Gaifie 55SH 6 aniall Jsall
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Fecundity

Physiological capability of couples to reproduce is
affected by their health conditions

Married couples who are healthy have higher
possibility of reproduction than unhealthy couples

Fertility motives

Reasons that motivate a couple to increase or

decrease number of children they will have

Lo JSI & i ) laiVle Gon g Fall aadil Gl 8 05$
U J g




High fertility Motives

Low fertility motives

A) Economic motives:

Children as a source of income to the family.
S aa iy s JAll juac aaaY s seriing JaY) e
Jubl gty agil ) sall (e g silla a3 5 pkea e
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B) Health motives:

High infant & preschool death rates.

Sle Y il g Jana Lead ¢ o< AN Jgall 4l gz
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il 15 Ly i alally o S
Palestinians know the death rate of children is

high which motivates them to bring more

children into their life in order to have more
people defend and fight for their country):

C) Cultural & religious motives: -

Traditions & community “large family is

considered as a source of power & social status”.

- Some wives “large number of children ensure

security& prevent divorce”.
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- Family planning is prohibited in Islam.
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high fertility motives sxc (5 5S planning

A) Economic motives:
Large expenses for good education &
health.
Some families believe they’re
economically incapable of financially
supporting a lot of children so they
give birth to 1 or 2 so they can make
them live a happy, healthy and well
educated life
B) Health motives
1) Mother & Children Health are
better with suitable spacing of
pregnancies.
daaa (S5 7 ) Gual aY) daa CulS L S
s o) shomiy ileaV) Gmnd el Jibal
pinaa o shilay lie w3 ) (plik
NS PRV

2) Large family:
*Bad effect on physical, mental, social
& spiritual health of the family.
L) Gali 7 e W) S aliall &) a1 dae IS 1Y)
Sihle ati aadie <y Jibayla JSU 4
plail) aglaiay Lo (San 5 agiandi ¢ jilag
social and Jle b &l 5 Geladl
mental health
*Hazards of deprivation, child abuse,
delinquency
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MORBIDITY INDICES:

Morbidity rates g2l <¥! &igaa Jaza

They are disease occurrence data that are used in disease surveillance.
The most widely used measures of illness in a population are incidence

& prevalence rates
Types of morbidity rates:
1) Incidence rate sxall GV Jars

2) Prevalence rate 4wl 5 oxaall GV Jana

3) Attack rate
4) Case fatality rate




A) INCIDENCE RATE o33l (a jal) <l

Number of new cases

over a time period -
Incidence rate = : - X multiplier (e.g., 100 000)
Total population at risk

during the same time period

Number of new cases = 1,085
Population at risk = 37,105 Incndence

- = 1.085 = 0.02924/8 = 0.003655 x 100,000
Incidence rate = 37.105

= 365.5 cases per 100,000 women per year

Incidence rate is associated with follow-ups and new cases
The population at risk can be the entire population in a specified
area, or specific group of people “people of certain age, sex etc”

=2 group of risk <« M (ulll sanall OYAIL 483e Al incidence rated) =
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Importance of incidence rate:

1)It is very important parameter in epidemiology

% ?‘“&M \.J@J \J; pan incidence rated\j g_aLuLmjl\ ea.uﬁ A dalal) 4\;..4]\_\ e.u.\ﬂ ‘_%A
Aaall

2) It tells us about new cases & thus we can associate this event
of illness with the possible causal factors.




Incidence rates are associated with follow-up studies, these
studies allow us to build a cause-effect relationship. How can we
build that relationship?
o el Slad (o yas Laclun Gl (o jad (ol A il sall o) e i Wl
han A e sl O G yas e s ey 431 aladty U Dbl
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incidence rated
So the “cause” here is smoking and the “effect” of the cause is
“cancer”
And that’s how we can build a cause-effect relationship using
incidence rate

3) It can be calculated for both chronic & acute diseases

In incidence rate we can study acute & chronic diseases while in
prevalence rate we cant include acute diseases in our studies &
investigations as it focuses on chronic cases only

Crn JA 7 bl de ju 4le Cudlad s Gallad (550 geute o e (o2 Jba o S
prevalence rate studydJ

4) It measures the relative importance of one illness over the other.

Ya3ni for example if influenza incidence rate this year was 10% and
corona was 25% this shows that incidence rate of corona is more
important than influenza as it spread more in the community.. and
that’s how incidence rate helps us measure relative importance of one
illness over another



B ) PREVALANCE RATE
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The result will be written like this:

40 (number of hypertensive students)x100

all students examined

prevalance and incidence rated! o (38 138

() Anda el SVl o gl g o 8l (Wil (e 4o seae 2l incidence ratedb:

4c sens zeal prevelance rated Wi risk factorsd) gam cun aganal (Sas
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1)POINT PREVALENCE:

Number of current cases of an illness (old & new)at a point of time
Population examined at same point of time

X constant

Point prevalence is used for a short period of time
Axia ) o yid & OOl hazia gy SIS hypertensiond) oe (58 45 <3 A JU) b
point prevalence 4eul Mg 4aiill allaiy o sill Ludty juaall 3J muall 8 (e 023
oyl o il () 6



2) PERIOD PREVALENCE:

number of current cases of an illness (old & new) over a period of time

xconstant
midyear population of the same period

Period prevalence takes months to years of study so it takes longer
time than point prevalence

For example when we’re taking prevalence rate of a large community
as the case is in national studies it may take months to finish unlike the
case of point prevalence where the prevalence rate will be recorded in
a very short time

Joziy US Jla 8 G Jay )L alaladll di agd period and point prevalence J!
a3l = 5 point prevalenced) dalray o 4l sha o jidl ) e € dae e 4l jo
o) dae G aly gla <l yid b Hall cilS gl G adalaall alseS mid year population
i period prevalenced! dabeal alidl ¢ &Sy = 5 J8) 4l jall agile (5 i 75
population examined at point s I 45 point prevalence J) 42l alis
of time

Number of existing cases
of the disease

Point prevalence rate = ; At a point in time X 1,000
Total study population

Number of existing

cases of the disease e _
Period prevalence rate = Within a time period X 1,000
Average study population




IMPORTANCE OF PREVALNCE RATE:

It is an indicator of the burden of a disease on a population since it reflects
the number of cases whether old or new.

Prevalence rate shows the number of cases of a disease (like cancer) that’s
spreading widely in the community and requires a lot of effort and money
to treat it which makes the disease a burden on the population and
prevalence rate is used to stress on the burden of a disease on the
community

It measures the relative importance of one illness over the other.
(explained previously in incidence rate)

It can be used for evaluation of health services

The higher the prevalence rate the more it shows the spread of the disease
in the population which indicates low quality of health services, but if
prevalence rate was low that means less disease which means good health
services



 INCIDENCE VS PREVALENCE
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Prevalence | Measures existing cases of disease and is
expressed as a proportion

Incidence | Measures new cases of disease and is
expressed in person-time units

Refer to the picture while reading this. The diagram above illustrates the
differences between incidence & prevalence

Incidence rate is used for discovering new cases while prevalence is for already
existing cases

u=sdiy Sie US § prevalence rated! o5t Glie community JV Gadinel JSI Jard a3 Ll
prevalence Jb iz | Clluall (e agladi 7 ) e silati agie 4 ) sile agie 3 11, a3l 20
B8 o) pall (e 8 L) mortality & cured casesd) sy L rate

In the picture above, you can see the word “recurrence”, what does mean?

Basically, we said that mortality & cured cases are excluded from prevalence rate
results, however in some cases of cured patients recurrence of disease may occur
and in that case we will return the “cured patient with recurrence” to our
prevalence calculations



Look at the definition of incidence in the box above, what do we mean by
“incidence is expressed in person -time units”?

ool YN 10 D, il gl a0 jlae YA dae iy iy caaudh alls 100 YW e AT
& 4wt s 100

CASE:

If we examine a community of 200 people and we followed up with the
population for a whole year when the final results come we find out that 10
people died from the community, 5 people have been cured and 10 people were
cured and the had recurrence of the disease, calculate the prevalence and
incidence rate

Cadlay g;Jj\ ol 2ae g b gl aae 200) (e C)H a)¥ prevalence J) ey lie
When calculating prevalence:

5 people cured, 10 people died, so total number of people we will include in our
calculations is 185

When calculating incidence rate:

Take into account the new cases only

ANOTHER EXAMPLE:

Suppose we were interested in the problem of diabetes in a nursing home with
800 residents.

We would begin by doing blood tests on all residents to determine which were
diabetic.

If 50 of the residents were diabetic initially, then the prevalence of diabetes at
this point in time would be 50/800 = 0.0625.

(6 s pgra Alline (5 Kus pgre sl agie 50 il 0 ya J 5l padd 800J) pandl ol ool Ll iny
35 30 Sual 43Y incidence rate s« prevalence rate J) (s o i 13g8 2an o5 e ey (e
Olde 1000 MNia (i Cully 49 pial 2 3¥ 0.0625 8l slas adla 28 1 Liva Lo 2as | e (0
62.5 ) plhad saa o8 ) ulasy



The standard way of expressing this would be to say that the prevalence was 62.5
per 1000 residents or 6.25 per 100 residents, or 0.0625%

If we want to estimate the incidence rate of diabetes in this population over the
next 12 months, we need to exclude the 50 people who are already diabetic and
focus on the 750 residents who are disease-free initially.

We would then need to do additional blood tests to determine how many new
cases developed during the span of time.

Because some of the residents might die or be transferred to other facilities
during the year, we ideally would like to take blood tests frequently, but for
financial and logistical reasons, we might simply conduct a second series of blood
tests after one year.

nlly o e aleasy palall ClLASLY) Glie Gu Ljed (Fm paiue S5 (35S (554 blood test J)

If 25 were found to be diabetic at the end of a year, then the incidence would be
25/750 = 0.0333 or about 3.3 per hundred (3.3%) over a year.

Uie 750 5% plidl 58 shaal s | memaa o) ey e Cully 4 el i) e ally Lo aay oY
follow upd! Gilss ¥ U8 (5 Su agra Sbal S I oy 3e 501 Lk Lal glie 800

Note that we are describing the time span, i.e. the period of observation, when
we report the incidence.

prevalenceds o= 3.3% over a year Wi zilill alk Wl incidence ratedb .. 4x5 aladl g
prevalence J) (= in person-time unit «wai incidence rated) 43Y 13a 5 62 LuiS
proportions<



C)ATTACK RATE:

It is an incidence rate estimated in an epidemic (or outbreaks) when observation
of population at risk is for short period

s ¥ &t epidemic or outbreak oy ¢ &5 Ll 4suaty 43) (3 80 L incidence rated) 4wéi sa

L5y sSll

pladion s - ) 4ilins b disease outbreak <S35 (laia¥l case Cula o siSall b iay
attack rate

Attack rate =

D) CASE FATALITY RATE:

CFR =

Sl morbidty rates J) (e o2l s case fatality 4eu) 43) aa
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So CFR is not a mortality rate, it’s a morbidity rate (exam Q)

It measures the virulence of an agent & the severity of a disease.

Therefore is considered as a morbidity measure although it involves
deaths.
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MORTALITY RATES:

Although not effective as the morbidity indices but sometimes they are the only
available data.
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e Death rates are important indicators of the health status in a community.

® They can indicate the impact of a particular cause on the population.
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e They can study the relation of a certain cause to the disease occurrence
Types of mortality rates:

1) Crude death  2)age specific mortality

3)age-sex specific mortality

4) proportional (relative) mortality

1) CRUDE DEATH RATE:

Total No. of Deaths from all causes in 1 year X 1000

No. of persons in the population at mid year

In 2020, death rate for Jordan was 3.9 per 1,000 people. It fell from 9.9 per 1,000
people in 1971 to 3.9 per 1,000 people in 2020. This improvement can be
attributed to: community development, better health services, application of
modern techniques, new drugs, and health education etc. CDR is not specific rate



as it includes all deaths in a population irrespective of its age, sex distribution or
cause of death

2) AGE SPECIFIC MORTALITY RATE (ASMR)
ASMR =

No. of deaths in a specified age group & specific time X constant
Population of the same age group & at the same time period

In ASMR we divided the population according to their ages which makes it
easier for us to compare the ASMR of Jordan to other countries
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ASMR describe the rate of deaths in each age group. The causes of

deaths among age groups are different and therefore by using this rate
we can prioritize these causes to be solved.

In old age more common reasons of age is chronic disease like HT, DM
while in younger ages could be stress or trauma

Number of deaths of

: 1 ersons age 1—14 in a given year
Age specific mortality rate = 2 £ = z > 100,000

Total persons aged 1—14 in
the same period (1 year)

Number of deaths of

rural elderly age 55+ in a given year
Age specific mortality rate = L = g 2 x 100,000
Average population of rural

elderly in the same period
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3) AGE-SEX SPECIFIC MORTALITY RATE
No. of deaths of males at certain age group X 1000

No. of males of the same age group in the same area and time

It’s the same as — age specific mortality rate- except here we
mention the gender

4) CAUSE SPECIFIC MORTALITY RATE

No. of deaths from a specific cause X constant
Population at the same time period

An example to clarify this equation:

Jordan’s population is 10million, how many people die yearly
from cancer? SO cause specific mortality rate helps us know how
many people in a population die from a specific disease like
CANCER.

Cause specific MR describes the severity of the disease to cause deaths.
Cancer has high cause specific MR



5) PROPORTIONAL (RELATIVE) MORTALITY RATE (PMR)

No. of deaths from a speciﬁc cause X constant

Total deaths from all causes 1n the same area & time
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PMR describes the relative importance of a specific disease as a
cause of mortality in relation to other causes

Goodluck, if you have any questions, don’t hesitate!(:



