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• Birth data has important statistical and administrative uses: It is key in the planning 

for infrastructure and delivery of social services.

• Statistical uses:

• Measurement of population growth, fertility rates

• Providing denominators for early mortality calculations e.g. infant mortality rate 

(IMR), Neo natal mortality rate and under 5 mortality rate (U5M)

• Administrative uses:

• Planning infrastructure for: health, school, housing etc. 

• Sub-national birth data facilitates following up children eligible for key health and 

social services e.g. education and immunization.

Importance of birth data
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Definition of fertility 

• Fertility in demography is the bearing of live children. A fertile woman is one who has 
borne live children, even if they have subsequently died.

• The reason for this approach is that it is only live births that produce new members of the 
population. Anything that happens during conception, pregnancy and parturition (birth) 
does not affect population size until a live baby is delivered

• Male fertility: It is quite possible to analyse fertility based on fatherhood rather than 
motherhood. This can be an interesting area of research but it is not commonly done. One 
problem encountered is that verifying paternity is more problematic than verifying 
maternity.
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• The WHO defines a live birth as the complete expulsion or extraction from its mother 

of a product of conception, irrespective of the duration of the pregnancy, which, 

after such separation, breathes or shows any other evidence of life - e.g. 

beating of the heart, pulsation of the umbilical cord or definite movement of 

voluntary muscles - whether or not the umbilical cord has been cut or the placenta is 

attached. Each product of such a birth is considered live born.

• In more practical terms, a live birth is a birth where a newborn, regardless of the 

length of his or her gestation, is born and demonstrates any sign of life.

Definition of a live birth
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• Should not be included in birth data for calculating vital statistical rates.

• A stillborn baby is a baby born after the 24th week of pregnancy who does not show 

any signs of life.

• If the baby dies in the womb, it is known as an intra-uterine stillbirth. 

• If the baby dies during labour, it is called an intra-partum stillbirth.

• If the baby dies before 24 weeks, it is known as a miscarriage.

Still births are not live births

5



• Suppose:

• Country A had 164,000 births in 2020

• Country B had 3,000 births in 2020

• Question: Which country has higher fertility?

Understanding birth data
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• The number of births alone does not tell us anything about the fertility of the 

average woman in a country.

• A large number of births may simply reflect a large population of mothers.

Data in 2011 Country A Country B

Country Papua New Guinea Tonga

Population 2011 6,188,000 106,000

Births 164,000 3,000

Total Fertility Rate (TFR) 3.5 3.7

Note: Data from the U.S. Census Bureau’s International Data Base

Answer: We don’t know
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Some basic tabulations to describe our data:

1. Births by age of the mother

2. Births by place of birth

3. Births by birth weight

4. Births by gestation of pregnancies

Common ways to analyze birth data
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Births by age of the mother

• Women of childbearing age are considered to be women aged between 15-49 years.

• Births however do occur to mothers below 15 or older than 49

• It is important we capture these events, to better target interventions and service 

provision for these high-risk pregnancies 

• Births per 1,000 women aged 15-19 is referred to as adolescent birth rate

• Note that this does not include births to women under age 15 for comparability 

purposes. 

• The proportion of births to girls aged <15 and 15-19 should be computed separately.

• Adolescent birth rate will be covered later with ASFRs
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Births by age of the mother

• Age of mother at birth is important from a population growth perspective

• Having children at younger ages increases population growth even if young and old 

women have the same number of children

• The children that younger women are having now are able to have their own children 

sooner than the cohort of children born to those mothers when they are older

• Less time between generations
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Example drawn from Nauru Vital Statistics report 2015-2017

Proportion of births by age of the mother
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• To examine how many higher risk babies are being born, we look at the 

percentage of babies with low birth weights

• Determine the percent of births that are low-weight births, i.e. under 2500 grams 

(5.5 lbs).

Example drawn from Fiji Vital Statistics report 2012 - 2017

Birth weight

Period of Birth % of Children by Birth Weight Grand Total

< 2.5 kg 2.5 kg or higher Unknow

2012-2014 3.3 39.0 57.5 100

2015-2017* 3.4 48.6 48.0 100

Table 10: Percent Distribution of births by birth weight category, (2012-2017)

*Adjusted for under-registration in 2015-2017
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• The sex ratio at birth is the ratio of male to female babies born.

𝑆𝑒𝑥 𝑟𝑎𝑡𝑖𝑜 𝑎𝑡 𝑏𝑖𝑟𝑡ℎ =
𝑀𝑎𝑙𝑒 𝑛𝑒𝑤𝑏𝑜𝑟𝑛𝑠

𝐹𝑒𝑚𝑎𝑙𝑒 𝑛𝑒𝑤𝑏𝑜𝑟𝑛𝑠

• The normal sex ratio at birth for human babies is about 103-106.

• factors influencing conception and intra-uterine mortality

• Sex ratio can vary naturally between different countries, cultures, and geographic 

locations

Sex ratio at birth
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• Prenatal sex selections (in favor of sons) and decreasing fertility led to significant 

disparities in the ratio of males to females in these populations

• Technology allows parents to know baby’s sex from an early age, parents may 

selectively abort female fetuses.

• Aside from the ethical issues of sex selection, sociological problems can result

• Shortage of eligible women (compared to men) for marriage –effect on fertility

• Men behave differently than women – voting, economic purchasing, career tracks 

etc.

Sex ratio at birth
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Figure 5.  Sex ratios at birth reported in East Asia   

(3-year averages 1980-2005*)
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National Institute of Population and Social Security Research, 2004; Ministry of Health, Labour and Welfare, 21 January 2008.  

Slide figure from U.S. Census Bureau

Sex ratio at birth
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• Birth data are important

• As data in their own right for planning & Denominators for other rates

• But recall: births alone do not tell us about fertility of the average woman, and a 

large number of births may reflect a large population

• A common measure of fertility is the crude birth rate (CBR):

• the number of births per 1,000 population over a given period of time.

Other measures of fertility – Crude Birth Rate
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Crude Birth Rate

• It is a measure well suited to construction from vital registration providing the numerator 

and census data providing the denominator. As such it is easily and accurately calculated 

with well-developed vital registration systems and good census data. It is less well 

estimated from survey data , although it can be done.

• The denominator needs to be an average population size for the period concerned and 

this is often estimated as a mid-year population – that is the average of the population at 

the start of the period and at the end of the period.
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Which country has higher fertility?

Country X had a CBR of 29 in 2011

Country Y had a CBR of 25 in 2011

Question:
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• The CBR has some limitations as a measure of fertility.  

• Misleading due to the composition of its denominator.

• includes children, men, and women outside of childbearing ages.  

• The CBR is affected by the proportion of the population who cannot have children.

• A very young or very old population or one that has many more males than 

females would affect the CBR.  

• Even when the frequency of having children among women of reproductive ages 

is the same in two countries, each country may have different crude birth rates.

Answer: We don’t know
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Crude Birth Rate

Advantages

• Easy to understand

• Requires the least amount of 
information 

• Helps users to understand fertility’s 

contribution to population growth –

think of its place in the balancing 

equation 

Disadvantages

• Total population in the denominator

• But only women of reproductive age 

have babies

• So confounded by age structure
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The CBR is larger in populations where 

women of reproductive age comprise a 

larger proportion of its people. 

Population pyramids again

22



Comparison of CBR by proportions of the population 
that are women of childbearing age for 2 fictitious 
countries

Country Country A Country B

Midpoint Population 10,000 100,000

Prop. that are women 15-49 0.30 0.15

Total women aged 15-49 3,000 15,000

Number of births* 3,000 15,000

CBR 300 

(=100*3,000/10,000)

150 

(=100*15,000/100,000)

*For calculation purposes, we assume that all of these women had one child each in the year we are 

performing our calculation.  I.E. Total fertility is the same between countries.
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Crude birth rate, 
Lao PDR, 1950-
2100
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Patterns of child-bearing are different by age

These patterns have many drivers: 

• Availability of family planning

• Cultural & Societal norms

• Costs of raising children

• Value of education
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Distribution of births by age of mother

Example from Fiji Vital Statistics report 2012-2017:
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Age-specific fertility rates

• Age-specific fertility rates (ASFRs) are the number of births occurring to mothers 

of a certain age group per 1,000 women in that age group in a given period of time.

• ASFRs are usually calculated for women aged 15-49 in each 5-year age group. 

• The advantage of ASFRs is that they are not affected by differences in the age 

distribution among women of childbearing ages.
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Age-specific fertility rates - CALCULATIONS

Age-Specific Fertility Rates

Age of Women

(1)

15-19 593,262 36,784 62.0

20-24 587,076 81,233 138.3

25-29 505.362 65,236 129.1

30-34 424,186 37,506 88.4

35-39 385,749 17,532 45.4

40-44 325,105 4,929 15.2

45-49 266,575 512 1.9

Fertility Rate

(4) = (3)/(2) x 1,000(2)

Female Pop

(3)

Number of Births
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Question: Which country has higher fertility?

Age group

ASFRs

Country A Country B

15-19 70.3 27.24

20-24 203.3 135.5

25-29 193.3 207.4

30-34 136.8 189

35-39 60.2 106.9

40-44 22.3 48.9

45-49 1.4 15.5

Age group

ASFRs

Country A Country B

15-19 70.3 27.2

20-24 203.3 135.5

25-29 193.3 207.4

30-34 136.8 189.0

35-39 60.2 106.9

40-44 22.3 48.9

45-49 1.4 15.5

Bad table example Good table example
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Answer

Age group

ASFRs

Country A Country B

15-19 70.3 27.2

20-24 203.3 135.5

25-29 193.3 207.4

30-34 136.8 189.0

35-39 60.2 106.9

40-44 22.3 48.9

45-49 1.4 15.5

Total 687.6 730.4

ASFRs are not affected 

by population structure.  

Higher ASFRs = higher 

fertility
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ASFRs follow a standard pattern

• ASFRs start from zero at very young ages where women are not yet able to bear children

• Rise until they peak sometime in women’s twenties.  

• Decline back to zero somewhere around 50 years of age. 

• Variations in the pattern occur due to factors such as age at marriage, the prevalence of 

contraceptive use, etc. 
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ASFR Comparisons across 7 countries
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The graph tells us 3 things:

1) The peak of fertility

2) Postponement of childbearing

3) Family limitation
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ASFRs with aggregated data

Example

▪ Average number of births from 2007-2011 was 55 for women aged 20-24

▪ Midpoint is July 1, 2009.  There were 300 women aged 20-24 on this date.

▪ ASFR of 20-24 years old = (55/300)*1000 = 183.3

▪ For the period 2007-2011, ASFR of 20-24 years old is 183.3 per 1,000 women aged 20-24.

𝐴𝑆𝐹𝑅 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑖𝑟𝑡ℎ𝑠𝑡𝑜 𝑤𝑜𝑚𝑒𝑛 𝑜𝑓 𝑎𝑔𝑒 𝑥

𝑇𝑜𝑡𝑎𝑙 𝑤𝑜𝑚𝑒𝑛 𝑜𝑓 𝑎𝑔𝑒 𝑥 𝑎𝑡 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡
x 1000
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ASFRs in Lao PDR (LSIS II, 2017)

Age Urban Rural Total

15-19* 42 101 83

20-24 102 193 162

25-29 144 153 150

30-34 87 93 91

35-39 41 47 45

40-44 10 16 14

45-49 1 7 5

TFR (15-49 years) 2.1 3.0 2.7

*Adolescent birth rate (age 15-19 years), SDG Indicator 3.7.2. 

Note: Birth rates are calculated for the three years preceding the survey
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Teenage fertility rate

▪ The teenage fertility rate, or adolescent birth rate, refers to the number of 

births in a given period of time to females aged 15–19, divided by the 

number of all 15 – 19 year old females at the period midpoint.  

▪ Equal to the ASFR for 15-19 years old.  

Relevance to SDGs

Adolescent birth rates are a key 

indicator in measuring the progress of 

SDG Goal 3: “By 2030, reduce the 

global maternal mortality ratio to less 

than 70 per 100,000 live births”.  

In the Pacific

adolescent births rates in 2007  

were 61.3 for the Pacific Region, 

48.3 for the world, 52.3 for 

developing regions, and 23 for 

developed regions

The adolescent birth rate in Lao PDR 

was 83 in 2017.  

Urban areas: 42

Rural areas: 101
(Source: LSIS II)
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10-14 age group

• ASFR for 10-14 now included as an SDG indicator (3.7.2) for adolescent fertility

• Important as particularly vulnerable group

• Few births and may need to be aggregated

37



Total Fertility Rate (TFR)

TFR = (Sum of ASFR x 5 )/1,000

• ASFRs are good for representing fertility by age group, but difficult to use if:

• Comparing two different populations

• Examining a given population over time

• Furthermore, they are not an easily understood measure of fertility.  We therefore 

usually talk about the total fertility rate (TFR), when discussing fertility.

• The TFR is the average number of children a woman would give birth to during her 

lifetime if she were to pass through her childbearing years experiencing the present-day 

age-specific fertility rates 

• The TFR (for 5 year ASFRs) is calculated by adding up the age-specific fertility rates, 

multiplying this sum by 5 and dividing by 1,000
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Calculating TFR - EXAMPLE

Calculation of Total Fertility Rate

Age of Women

(1)

15-19 593,262 36,784 62.0

20-24 587,076 81,233 138.4

25-29 505,362 65,236 129.1

30-34 424,186 37,506 88.4

35-39 385,749 17,532 45.4

40-44 325,105 4,929 15.2

45-49 266,575 512 1.9

480.4

TFR 2.4

Sum of ASFRs

Fertility Rate

(4) = (3)/(2) x 1,000(2)

Female Pop

(3)

Number of Births
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Total Fertility Rate

• So we are constructing each of the seven ASFRs and then summing them

• The result is multiplied by five – why? Because the age groups are 5 years wide and each 

ASFR represents the babies one woman will have at a particular single-year age, say age 

30. 

• But another woman aged 31 will be having the same fertility and indeed there will be five 
woman-years of experiencing that level of fertility – hence the multiplication by 5. 

• The multiplication adjusts the sum of the ASFRs so that they then simulate a cohort, albeit 
a hypothetical one.
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Total Fertility Rate

• TFR = The number of children a woman would have if she lived from age 15 to age 50 

and experienced the ASFRs of the period in question.

• The phrase "would have" suggests the measure is theoretical – and indeed it is! It is an 
example of a synthetic cohort; it is not the experience of a real cohort moving from year to 
year. 

• The measure is an abstract one – one that has been directly age-standardised using a 
standard population of 1 woman in each age group – but is the more useful and 
internationally comparable for that standardisation.
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Source:  Wachter, K.W. (2014). Essential Demographic Methods, p. 80

Cohort Vs. Period



Issues with TFR

• Like all period measures 
things can change from 
year to year and the 
measure will also change

• Example from France on 
left showing how TFR can 
change rapidly from year to 
year
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TFR from survey data

• Possible to construct TFR from birth 
history 

• Not only tempo effects but also date 
and age misstatement and 
omissions of births

• Example of poor quality data from 
Niger
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Cohort Vs. Period: Fertility

Source: Sobotka, 2004.



Replacement level fertility

• The TFR is often referred to in the context of “Replacement Level”. This is a figure that 
represents the level of TFR at which the population, in the long run, would remain the 
same size – not grow or shrink. 

• This is popularly taken to be a TFR of 2.1. The thinking behind this is that if every woman 
(on average) produces two children in her lifetime then roughly half will be girls and these 
girls will replace their mother and produce children themselves, which will sustain the 
population. A slight margin on the TFR (2.1 rather than 2) allows for the fact that some 
girls will not survive to become mothers and slightly more boys are usually born.

• In fact demographers can produce more accurate figures than the universal 2.1, given a 
knowledge of mortality and the sex ratio at birth. Clearly in high mortality situations a TFR 
of rather more than 2.1 might be necessary.

• While the commonly quoted replacement figure of TFR=2.1 is an acceptable estimation 
given modern levels of mortality, in very high mortality situations 2.1 would be an under-
estimate as it would be where there is a skewed sex ratio at birth.
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Mean age of childbearing/first birth

• Mean age of women at first birth means the average age of women delivering 

their first child (live birth).

➢Usually estimated for a given calendar year (period estimate) and is defined as 

the mean age of women at first birth if they went through the reproductive 

years experiencing the birth rates observed at each age during the calendar 

year.  
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Calculating the period mean age at first birth

Where:

M(t)   =  an average age at first birth at time t

b(a,t) = the age-specific birth rate for birth order one at (single) age a and time t

amax =  the highest age at which first births are observed
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Example:
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Parity Progression Ratios

• A Parity Progression Ratio (PPR) is the probability of having another child, given 

the number of children a woman may already have

• E.g. If a woman has already had 1 birth, it estimates the probability of her having a 
second.  

• Can be calculated for cohorts of women defined either by age or marriage.

• For older cohorts of women who have finished childbearing, and assuming no differential 
mortality by parity these estimates are fixed. 

• For younger cohorts who are still in childbearing ages, the estimates change as 
increasing numbers of women move to higher parities. 

• Comparison of successive cohorts can give information on trends in fertility
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Parity Progression Ratio

• Only looking here at simple cohort PPRs

• PPRs measure the proportion of women with n children who go on to have n+1 children. 

So PPRs are order-specific and come in sets, rather than being single summary measures 

such as the TFR. 

• The conventional symbol for a PPR of a certain birth order is an so a set of PPRs would be:

a0 = proportion of women with 0 children who go on to have 1 child (i.e. become 

mothers)

a1 = proportion of women with 1 child who go on to have 2 children

a2 = proportion of women with 2 children who go on to have 3 children

a3 = etc.

• up to a suitable birth order, depending on the level of fertility.
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Example: PPRs in Thailand

• The figure below shows a PPR series –
from a0 to a9 - for Thailand 1960 & 1987.

• In 1960, although the series declines, as it usually 
will, it does so quite slowly and smoothly 
suggesting that moving from, say, a third birth to a 
fourth birth is quite normal – over 90% of women 
experience it.

• In 1987, a0 and a1 are almost identical, even 
slightly higher. But a2 is noticeably lower and there 
is then a large drop at a3 and a4. This strongly 
suggests that couples are introducing choice into 
planning their families – they have two children but 
fewer go on to have a third and even fewer to have 
more. The choice will usually be implemented by 
adoption of contraception although in some 
countries this may be achieved by abortion.
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Birth intervals 

• A birth interval is defined as the time between successive live births and is usually 

measured in months

• This indicator is useful as birth intervals can have an important influence on period 
fertility > if women start having their first births earlier or the interval between 
successive births becomes shorter, then period fertility will rise. 

• Data required for estimating birth intervals are usually collected through birth histories in 

the following data sources:

• censuses

• Surveys 

• Usually expressed as an aggregate measure of the median duration of the preceding birth 

interval in months for non-first births in the 5 years preceding the survey/census
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Factors affecting fertility

• To understand fertility patterns it can help to also understand the following which directly 

impact the level of fertility:

• Marriage or unionship patterns where extramarital births are rare (age of first 

marriage, percent of women of reproductive age who are married, length of marriage)

• Abortion rates

• Contraceptive rates and type (modern/traditional)

• Breastfeeding length and rates

• Sterility rates (often due to sexually transmitted infections)

• Which would be most relevant for Laos?  
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Summary

• The Crude Birth Rate is important because of its place in the demographic balancing 

equation, from which population growth can be calculated.

• Age-specific fertility rates are important because they allow us to see patterns of fertility, 

which give us a good idea of both traditional and modern/early and late patterns of fertility. 

Patterns are important in demography!

• The Total Fertility Rate (TFR) is very important because it is so widely used and quoted. It 

is derived directly from ASFRs and is a standardised measure which allows international 

comparisons. It is, by default, a period measure, although cohort TFRs are possible.

• But the period TFR has tempo problems which non-demographers often do not 

appreciate and a further understanding of cohort fertility is also important.
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Summary

• Parity progression ratios, in their simple form, are cohort measures and also provide a 

different appreciation of fertility – without tempo effects. They are particularly sensitive at 

identifying choice in childbearing.

• Fertility is an area of demography where many theories exist to explain fertility change, 

especially focusing on how and why fertility decline commences. 
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