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BIRTHS AND FERTILITY 

Introduction 

The census is a count of all the people who were usually resident in England and Wales on the night that 

the census is undertaken, carried out every ten years. 

  

The Office for National Statistics (ONS) Longitudinal Study (LS) is a 1% sample of the population of 

England and Wales containing individual level information from each census from 1971 and vital event 

data on those individuals from that date, including birth information. The birth information contained in the 

LS is taken from the annual ONS birth file, which contains information on all births (live and stillbirths) 

registered in England and Wales. 

 

A search of the annual ONS births file is undertaken to identify new LS sample members, and to identify 

live births and stillbirths to LS sample women that took place in England and Wales. New vital event data 

are added to the LS database every year in July, with a two-year delay, e.g. in July 2019, data for births in 

2017 were added. New births (births of new LS members), live births to sample mothers, and stillbirths to 

sample mothers are contained in separate tables in the LS database (tables NBIR, LBSM and SBSM). It 

is possible to look at the variables available in each table in the CeLSIUS Data Dictionary. There are also 

indicator variables in the Core table (CORE1) which tell you whether the LS sample member had a live 

birth in any decade (variables BRD1, BRD2, BRD3, BRD4, and BRD5) (see the Data Dictionary). 

 

Combining LS census data with birth information gives an estimate of the population and the number of 

births in the period. From these we can produce estimates of fertility rates for the population of England 

and Wales, usually in decades beginning with a census year, often with the rates split into two five-year 

periods. 

 

This guidance aims to: 

 Outline the fertility data that are available in the LS 

 Show how to calculate measures of population fertility using the LS 

 

  

https://www.ucl.ac.uk/infostudies/silva-php-resources/researchProjects/celsius/standalone/index.php
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Sources of data on births in the LS 

The following tables are sources of variables that can be used in fertility research projects: 

 NBIR: New births of sample members 

 LBSM (LBSMx1): live births to sample mothers 

 LBSF (LBSFx): live births to sample fathers (1971-1978, 1981) 

 SBSM (SBSMx): still births to sample mothers 

 SBSF (SBSFx): still births to sample fathers (1971-1978, 1981) 

 IDMI: Infant deaths to sample mothers 

 IDFI: Infant deaths to sample fathers (birth years 1976-1978) 

 

The ‘Events’ guidance provides information of each of these tables and the main variables that they contain. 

 

Birth databases in the LS (see also ‘Events’ guidance) 

In the LS, two datasets relate to births to women who are sample members, one for live births (LBSM) and 

another for stillbirths (SBSM) (see the Data Dictionary for the variables in each of these datasets [tables]). 

A third dataset (table) records people who are born into the LS and become LS members (NBIR). There 

are also data for births to sample fathers (LBSF and SBSF), but these are only available for certain periods 

between 1971 and 1981. 

 

New births of LS sample members (NBIR) 

New births are births of new LS sample members, who enter the LS at birth because they have one of the 

four LS birthdays; these are added to the LS database every year. New births are identified using an annual 

date of birth search of the ONS birth file. This is an entry event into the LS (which means that the new LS 

member appears in the research dataset, rather than only in a ‘holding’ dataset awaiting other records).   

Subsequent life event and census records can be linked to this birth data. 

 

Live births to LS sample mother (LBSM) 

Births to sample mothers are identified using an annual search of the mother's date of birth in the ONS birth 

registration file. This is not an entry event because the mother must be an existing sample member for the 

birth to be added to the database. Information is taken from the birth registration and birth certificate.  

Information includes the date of the birth, sex of the baby, the age of mother at the birth of the child, the 

birthweight of the baby, place of birth, and a multiple birth indicator for multiple births (there is a separate 

record for each birth, including stillbirths, so if the mother had twins there would be two records).  

                                                      
1 The letter ‘x’ at the end of table and variable names denotes that the variables have restricted access. These variables are 
potentially disclosive and in order to access them researchers need to submit a ‘Request for access to restricted data’ form. 

https://www.ucl.ac.uk/infostudies/silva-php-resources/researchProjects/celsius/standalone/listTables.php
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The date of registration of the birth is recorded, but analysis is usually carried out using the date of the birth.   

Information on numbers of previous live births and stillbirths (see e.g. variable PARAIM) is recorded, but 

only for births within marriage. Information about the father of the child is also available if the father appears 

on the birth certificate.   

 

Information on live births to sample fathers was collected for 1971 to 1978 and 1981. It was only collected 

for births where the father was recorded on the birth certificate. 

 

Table 1 and Figure 1 show the number of live births to sample mothers in the LS by year of birth for 1971 

to 2016 (see the associated excel spreadsheet). 

 

Still births to LS sample mothers (SBSM) 

A stillbirth is the birth of a dead baby. Before October 1992, a stillbirth had to follow at least 28 weeks' 

gestation. This was reduced to 24 weeks or more from October 1992. Stillbirths account for less than 1% 

of births. 

 

Live births and stillbirths must be registered within 42 days by law. An annual search of the ONS birth file 

(which includes live births and stillbirths) is carried out by the LS Development Team at ONS. The file is 

checked for LS sample mothers and (up to 1981) fathers, using the date of birth information from the birth 

registration. Fathers were only linked if the birth was within marriage or jointly registered; if both parents 

were LS sample members, they were linked separately. 

 

If more than one stillbirth occurs in the pregnancy, each stillbirth will have a separate record. Multiple birth 

records can be identified using MLCSABM (in the mother’s file) and MLCSABF (in the father’s file) (see 

the Data Dictionary for further information on these variables). Note that a stillbirth may take place prior to 

a live birth where there is a multiple pregnancy. 

 

Table 2 and figure 2 show the annual number of still births between 1971 and 2016 (see the associated 

excel spreadsheet). 

NB: The definition of a stillbirth changed to 24 weeks for stillbirths registered after 1 October 1992. 

 

Available characteristics for birth database 

Birthweight 

Birthweight for live births and stillbirths to sample mothers is available in the LS from 1976. The value is 

held in variable BWEGRBM (in LBSM and SBSM) and is measured in grams. Birthweight is also available 

for new births of LS sample members (BIWGRBNB in NBIR).  Birthweight is collected by the hospital 

where the birth took place, or by the midwife or doctor if the birth took place at home. It is then sent to the 

https://www.ucl.ac.uk/infostudies/silva-php-resources/researchProjects/celsius/standalone/listVars.php?tabid=SBSM&backurl=unknown
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registrar. Table 3 and figure 3 show the percentage of births without a valid birthweight by calendar year 

for live births to LS mothers (see the associated excel spreadsheet). The table shows that the quality of 

the data is not good in the early years as the proportion of live births with a valid birthweight is less than 

80% in the 1970s, however from 1981 the proportions improve to over 96%. One of the reasons for 

improvement in the number of births with a birthweight from 1980 was a change in the arrangements 

which allowed the registrar to retain the live birth information for a longer period in order to attach 

birthweight information. However, some variation by health areas has been observed. Table 3 also shows 

the distribution of birthweight for live births for each calendar year. 

 

The proportion of stillbirths with a valid birthweight is better than live births in the 1970s, with around 80% 

having a valid birthweight (see Table 4 and Figure 4 in the associated excel spreadsheet).  

 

Multiple births 

The live births and stillbirths to sample mothers’ files (LBSM and SBSM) contain one record for each child. 

The variable MLCSABM (multiple birth indicator) identifies whether the child was a multiple birth. There will 

therefore be two records for twins and three records for triplets. If there was a stillbirth and a live birth, there 

will be one record in each table. Using the date of the event (live birth or stillbirth), it is possible to link the 

twin or triplet records and reshape the dataset into pregnancies rather than individual births. 

 

The file for new LS births (NBIR) also has a multiple birth indicator (MLCSANB). Identifying pairs or triads 

of LS members from NBIR is possible though there is no linking variable. The same is true from census 

data; if both members of a twin pair (or a triplet triad) are in the household, it may be possible with a fair 

degree of certainty to identify them as twins/triplets; however, there will be some ‘false positive’ 

identifications where, for example, co-resident cousins happen to have the same birth date. However, some 

studies relying on identification of twins in the LS have been published. 

 

Parity (how many children have been born to a woman) 

There are several ways of obtaining parity information in the LS, although none of them are complete. 

First, there was a question (B23) in the 1971 Census on the number of children born to ever-married 

women then aged 16-59, with month and year of the first six births and the latest birth. (Another question 

asked for the dates of the woman’s marriages - both start date and end date if the marriage had ended). 

This is a good source of information, but it is not available for women who were not in the 1971 sample, 

or not the right age or marital status at the time of the 1971 Census; it also does not include non-marital 

births prior to 1971.  

 

Second, when a birth is registered to a married woman, information is collected on the previous number 

of live and stillbirths the mother has had within marriage - the exclusion of previous non-marital births is a 
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limitation here as well, particularly as in more recent periods non-marital births account for a large 

proportion of all births. These numbers are in the following variables:  

 PSLIBBM in LBSM - Number of children previously born alive to sample mothers   

 PSSBBBM (pre 1993) and PREVCSBM (post 1993) in SBSM - Number of stillborn children born 

previously to sample mothers 

 PSLIBNB, PSSBBNB and PREVCSNB in the new LS births table, NBIR 

Third, it is possible to create indicators using the linked data on births to sample mothers contained within 

the LS, i.e. tables LBSM and SBSM described above. These will only include children born in England 

and Wales after the mother has entered the LS and been traced (i.e. located within the NHS Patient 

Register). It is best to start when the woman is aged 15, so that all births are captured. 

 

Data issues 

Tracing rates 

Some events data are linked to the LS by flags at the Patient Register, a database which contains 

information on all people registered with a NHS general practitioner. Births to LS sample women will not 

be added to the LS database if the mother cannot be found on the Register. As part of the linkage 

process at each census, all LS sample members present at the census who are resident in England and 

Wales are sent for tracing in the Patient Register. The tracing rate is the proportion of LS sample 

members found there; this is an indicator of the quality of the LS data in England and Wales. 

 

Tracing rates at each census (the proportion of LS sample members found at the NHSCR) have been 
calculated and can be found on ONS’ Longitudinal Study (LS) website, and they are summarised in the 
table below. We can see that the tracing rates have improved over time and that the rate for the 2001 
Census was close to 100%. 
 

Census Tracing rate (%) 

1971 96.8 

1981 98.8 

1991 98.4 

2001 99.3 

2011 98.8 

 

Linkage rates for live births to sample mothers 

How does the number of live births to LS sample mothers compare with the number of births in England 

and Wales each year? We can examine this by looking at linkage rates. The linkage rate is the number of 

live births to sample mothers in the LS divided by the expected number of live births in the LS. The expected 

number of live and still births in the LS is the number of live and still births in England and Wales multiplied 

by 4/365 (the proportion of England and Wales births you would expect in the LS). Therefore, if the LS 

captured all the live and still births to sample mothers who were LS sample mothers, then the linkage rate 

would be 100%. The table below shows the linkage rate for births to LS sample mothers for calendar years 

https://www.ons.gov.uk/aboutus/whatwedo/paidservices/longitudinalstudyls
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for year of birth. We can see that the linkage rates vary from year to year. In the 1970s and 1980s, the 

linkage rates were below 95%, but since 1992, they have been closer to 100%. As the number of live births 

to sample mothers is used to produce the numerator in fertility rates, the linkage rates will affect the fertility 

rates calculated from the LS.  

 

Year of birth LS births England and 
Wales 

Sampling 
Fraction 

Births expected 
in the LS 

Linkage Rate 

1971-81 65,342 6,454,681 1.01 71,170 91.81 

1981-91 68,920 6,696,066 1.03 72,997 94.41 

1991-2001 70,707 6,545,635 1.08 71,593 98.76 

2001-2011 74,548 6,607,617 1.13 72,894 102.27 

2011-2016 45,843 4,090,157 1.12 44,824 102.25 
Source: Live and still births to sample mother 1976-2016 
Office for National Statistics Longitudinal Study 

 

Data Quality 

We can measure the quality of the event data, including births, by observing how many events occur in 

the LS and comparing them with the number you would expect in the LS or with the number in the total 

population. These two measures are called the linkage rate and the sampling fraction. The linkage rate 

is the number of events in the LS divided by the number you would expect to occur in the LS. The 

sampling fraction is the number of events that happen to LS members in a given period divided by the 

number of events to the same population in England and Wales. The linkage rate should be close to 100 

and the optimum sampling fraction for the LS is 1.1.  

 

The above table shows an improvement in the sampling fractions and linkage rates in each decade, 

suggesting that the LS was not capturing all the births in the early decades. This is likely to affect 

estimates of fertility rates in the first two decades. This improvement in the linkage rates is also shown in 

Table 5 (see associated excel spreadsheet). The table and figure show the linkage rates for live births to 

LS mothers for each calendar year (1972-2016). 

 

Other problematic issues  

 At registration, the question on previous live births and stillbirths was not asked where the birth 

occurred outside marriage or within or outside a civil partnership.  

 At the registration of births and stillbirths occurring within marriage, or within or outside a civil 

partnership, previous live births where the woman had never been married to the father were not 

counted - however, because of the ambiguous nature of the question (see Annex A, B, and C) it is 

possible that births outside marriage where the woman subsequently married the father were not 

always included.  
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The proportion of births occurring outside marriage has risen steadily in recent years. To allow for this, up 

until May 2012 the information collected on birth order at registration was supplemented to give estimates 

of overall or true birth order, a measure which includes births both within and outside marriage. 

(Source: www.ons.gov.uk/userguideonbirthstatistics.pdf; July 2016) 
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Section 2:  How to calculate measures of population fertility using the LS 

Measures of Fertility 

In demography, the term fertility refers to the number of live born babies a woman (or a group of women) 

has had. In clinical medicine, the term fertility refers to the potential to bear children. Throughout this 

guidance we will use fertility in the demographic sense. 

 

A live birth (section LBSM in LS) is a birth in which a new-born, regardless of the length of his or her 

gestation, is born and demonstrates any sign of life, including a heartbeat, movement of voluntary 

muscles, umbilical pulsation or respiration. 

 

A stillborn baby (section SBSM in LS) 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 

miscarriage. 

 

Parity is the number of live births that a woman has experienced; therefore, a woman who has had one 

live born child has a parity of 1. However, strictly speaking, a single pregnancy resulting in two live born 

babies (twins) is also a parity of 1 not 2. 

 

What type of data do we need to calculate fertility rates?  

A fertility rate is the number of live births experienced by a group in a particular period divided by the 

population 'at risk' of experiencing a live birth. This 'at risk' population may be estimated using the mid-

year estimate of the population as this represents the average number of people in the population in a 

year. Where more precision is required, person years 'at risk' may be used as a denominator. 

 

General Fertility Rates 

The General Fertility Rate for any given period is the number of births in the period divided by an estimate 

of the number of women aged 15 to 44 years. We will calculate rates for single census years. We have 

chosen census years because we are using the population at the 1971 Census, and we can calculate 

what the population is a year later. A census year, therefore, is the period from the date of a census, in 

this case the 25th April 1971, to the day before the anniversary of that census (24th April 1972). We will 

calculate rates for the period 1971 to 1980. A discussion about methodological issues when creating 

rates is contained in a separate section below. 

 

For the numerators, we have taken the number of live births for single years using census years. This is 

easy to calculate by using the date of birth (variables BIDYABM, BIMTABM, BIYRABM) from the Live 
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births to sample mothers table (LBSM) in the LS database. Each record is a live birth, and we calculate 

how many live births took place between 25th April 1971 and 24th April 1972 for the 1971 Census year. 

 

For the denominators, we have produced an estimate for the number of women aged 15 to 44 for each 

Census year. This is done by taking the number of women for each age in single years at the 1971 

Census (25th April 1971). We then calculate the number of women at 1972 (24th April 1972) by adding 

in-migrations and re-entries and subtracting out-migrations and deaths to women for each age during that 

year. We can then estimate the average of number of women present between 1971 and 1972. We take 

the number of those aged 15 at 1971 and the number of those aged 15 at 1972 and divide by 2 repeating 

this for each single age. Now we add the estimates for women aged 15 to 44 together to get an estimate 

for the average number of women between 1971 and 1972. This is the denominator for 1971-1972 and 

we repeat this process to get the estimates for each subsequent census year. 

 

Example: The general fertility rate for 1971 is the number of live births for the census year 1971 divided 

by the estimate of the average number of women aged 15 to 44 years for the census year 1971. The 

rates for single years from 1971 to 1980 in the LS are shown in Table 6A. For comparisons there are also 

examples of GFR for England and Wales estimates (Tables 6B and & 6C). 

 

Age-specific fertility rates 

For age-specific fertility rates (ASFRs), we need to calculate the number of births to women of a given 

age divided by an estimate of the number of women of the same age at mid-year. We will describe how 

we created ASFRs for the period 1991 to 2001. Census years rather than calendar years have been used 

as we are taking the population on census night 1991 and the age of women at the census. With a 

knowledge of the number of women 'at risk' and the number of events that occur, the 'person years at risk' 

per event can be found. A discussion about methodological issues when creating rates is contained in a 

separate section below. 

 

Example: Calculating ASFRs for 1991 - 2016 

The study population we used was women who were present and at their usual address at the 1991 

Census, who were traced at the 1991 Census, and who gave their sex as female at their entry event or 

had a birth (but gave their sex as male at their entry event). Women who came into the country between 

1991 and 2001 were added to the population, and any live births were counted in the numerator. Twins 

and triplets will count as two and three births respectively. 

 

For ASFR it is important that women appear in the correct age group. ASFRs have been calculated in 5 

year age groups for women aged between 15 to 44 years giving six groups. The rate for the youngest age 

group is the number of births to women aged 15 to 19 years divided by the person years at risk calculated 



10 
 

for women aged 15 to 19 years. When a woman has her 20th birthday, she will move into the 20-24 year 

old age group and any births will then count in that age group. 

 

In order to ensure that women are in the correct age group, we have used a nominal birthday of 21 

October for all women, and their age at the 1991 Census. They will be aged on each year and move into 

the next age group when appropriate. Age at the 1991 Census for in-migrants was calculated using their 

year of birth. Women will enter the study on census day 1991 (21 April 1991) or their date of in-migration. 

Women will be censored (their record will be stopped) if they embark, die or re-enter the study (without an 

embarkation record). They leave at the first valid exit point. If they have not left the study by 20 April 

2001, we make an assumption about when we think they left. Statistical packages like STATA will create 

person-years at risk if you create entry and exit points. In fertility analysis, women who have a birth will re-

enter the pool at risk straight after they have had a child. Women or mothers aged under 15 or over 44 

are not included in the analysis. 

 

EXAMPLE: ASFRs and total fertility rates for 1971 to 2016 in 5-year periods, using the same 

methodology as above, are shown in Table 7 and figure 7 (ASFR) and Table 8 and figure 8 (Total fertility 

rate). Table 8 and figure 8 show the total fertility rates for the LS and for England and Wales (E&W). 

 

NB: In fertility analysis, the end of the reproductive period is sometimes taken as age 45 (as relatively few 

women have births after this age) and sometimes age 50. 
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Period Fertility Measures 

Period measures of fertility relate to a specific time period. There are several different period measures 

that can be used. The measures below are listed according to the amount of information required to 

calculate the rate. In general, the more detailed information you have, the better the measure you can 

produce. 

 

a) 

Crude birth rate = Number of births in year x 1000 

Population at mid-year 

 

The data required to calculate the crude birth rate is the number of births and an estimate of the 

population. The problem with this measure is that it is affected by the age and sex structure of the 

population, although it is easy to calculate and understand. Therefore, caution should be taken when 

comparing different populations. Also, it is a ratio rather than a rate as the denominator includes people 

not 'at risk' of giving birth (i.e. men and women below and above childbearing age). 

 

b) 

General Fertility rate = 

(GFR) 

Number of births in year x 1000 

Estimate of number of women aged 15-44/49 at mid-year 

 

This is a better measure than the crude birth rate, because the denominator is the group of women who 

are at risk of having a child. However, it is affected by variations in the age distribution of women within 

the 15-44/49 year old range. 

 

c) 

Age-specific Fertility rate = 

(ASFR) 

     Number of births to women aged X x 1000x      

  Estimate of number of women aged X at mid-year 

 

Age-specific rates are a better measure. However, they do require detailed information about the number 

of women in each age group and the age when they had the child. A drawback is that you may have up to 

seven rates to compare when looking at two populations. 

 

d) 

Total Period Fertility Rate /Total Fertility rate = 

(TPFR/TFR) 

Sum of ASFRs x 5 

           1000 
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The total fertility rate or total period fertility rate is the average number of children a woman would bear if 

she experienced the current age specific fertility rates throughout her reproductive life span. If the age 

specific rates are averages for five-year age bands, then the sum of the age-specific rates must be 

multiplied by five. The figure is given per woman and not per 1000 women, as in the case for other 

measures. This is an easily understood single number, however if the timing of childbearing is changing it 

may give misleading results. 

 

Cohort Fertility Measures 

Cohort measures refer to the fertility experience of groups of women (or men) defined by when they were 

born, or some other shared event such as date of marriage, e.g. women born 1930 - 1939, or women 

married 1951-1954. 

 

Cohort fertility measures relate to women defined by a common event, most usually a birth cohort or 

women born in the same year or group of years. The disadvantage of cohort measures is the long lead 

time needed to ensure that all the fertility of a particular cohort is captured. 

 

We can also calculate ASFRs and total fertility rates for a cohort in the same way as for a period, and 

other measures that are more often used in cohort than period analysis include: 

 Parity Progression Ratios (PPR), which indicate the probability of a woman with a particular number 

of live births going on to have another child) 

 Length of intervals between marriage and first birth and between subsequent births. 

 

  



13 
 

Annexes: 

Annex A: Hypothetical birth history to illustrate the relationship between true birth order, marital 

birth order and birth order collected at registration 

 
 

Annex B: Draft entry form used for registering live births on Registration Service Software (RSS) 

(Form 309 (RSS)) 
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Annex C: Draft entry form for registering live births online (Registration on-line) (Form 309 (RON)) 

 
 
 


