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Teenage mothering, admission to hospital, and
accidents during the first 5 years
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SUMMARY One thousand and thirty-one singleton children of teenage mothers were compared with
10 950 singleton children of older mothers in a national longitudinal cohort study. Childien born to
teenage mothers and living with them during the first 5 years were more liable to hospital admissions,
especially after accidents and for gastroenteritis, than were children born to and living with older
mothers. Frequent accidents, poisoning, burns, and superficial injuries or lacerations were more

often reported by teenage mothers. The association of teenage mothering with greater likelihood that
children would have accidents or be admitted to hospital remained highly significant even after
controlling for social and biological confounding influences. Although in part a marker for adverse
socioeconomic circumstances, low maternal age appears to be a health hazard for children.

Teenage pregnancy has been associated with a
variety of problems including increased risk of
anaemia, toxaemia, urinary tract infection, uterine
dysfunction, cephalo-pelvic disproportion, abruptio
placentae in the mother, and preterm delivery and
low birthweight in the child together with high rates
of fetal, perinatal, and maternal mortality.1-3
Disadvantage continues for the child after birth.

Infant mortality is higher than average4 and the
children of young mothers have been shown to
suffer more physical, emotional, and intellectual
handicaps than do others.5 They are also liable to
poorer educational attainment6 and behavioural
disturbances.7

Despite an expansion of research on the topic,
especially in the USA,8-11 it is not known whether
the child born to a teenage mother is also at higher
risk of infections or other causes of morbidity. Most
studies have investigated psychological develop-
ment and behaviour outcomes of the child or ex-
plored the problems of the mother.
Much of the ill effect associated with low maternal

age may not be a direct effect but due to the fre-
quently accompanying illegitimacy, low socio-
economic status, poor housing and social environ-
ment, low educational attainment, lack of support,
and inexperience.

In this study we have compared certain health
outcomes in the early life of a group of children born
to teenage mothers with those born to older mothers
using information from a national birth cohort.
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Subjects and methods

The Child Health and Education Study is an
ongoing survey of children studied at birth in the
British Births Survey.12 13 The cohort included
originally all children born in the UK including
Northern Ireland between 5 and 11 April 1970
inclusive. In 1975 all children were traced who were
born in that week and living in England, Scotland,
or Wales; 12 743 (79.6%) subjects were studied out
of a possible 16 015 survivors from the birth survey.
At the birth interview information was gathered,

inter alia, on marital status, maternal age at delivery,
and smoking habits during pregnancy as well as on
the birthweight of the child, and presence of any
neonatal problems. At age 5, health visitors gathered
a wide range of social, family, and health data (over
500 items) at a home interview with the mother.
These included:
(l) Number of admissions to hospital with reasons

and diagnoses. From this, 4 groups were selected:
(a) any admission, (b) after accidents, (c) gastro-
enteritis, (d) lower respiratory illness including
wheezing, bronchitis, bronchiolitis, and
pneumonia.

(2) Details of all accidents including those not
resulting in admission to hospital. These were
classified (a) by type: poisoning, burn, superficial
injury or laceration, head injury (not necessarily
concussion), fracture or dislocation, miscel-
laneous other accidents; (b) by place: at home,
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outdoors, at nursery school*, or in a traffic
accident.

The following influences derived from the birth
or 5-year interviews were used as control variables
in multivariate analyses: the child's gender, birth-
weight (<2500 or >2500 g), birth rank (only child
in the household at 5, older siblings, younger
siblings, or younger and older siblings), the number
of times the family moved house in the child's first
5 years (0-1, >2), maternal smoking (average
number of cigarettes smoked each day during
pregnancy-none, 1-4, 5-14, .15), the family type
at 5 years (2 natural parents, other), and the family
social index,14 which is a composite assessment of
socioeconomic status including domestic crowding,
parental education, tenure of accommodation, type
of neighbourhood, and paternal occupation (ad-
vantaged, average, disadvantaged). Factors were
initially chosen on empirical grounds as being likely
to contribute to the condition being assessed. The
final multivariate model contained only those
factors having greatest influence.
The current report analyses information on

singleton born children living with their natural
mothers at 5 years for whom linked data were avail-
able from the birth interview and at 5 years. There
were 1031 singleton births to teenage mothers and
10 950 singleton births to older mothers. Details of
the study population, together with numbers
eligible from the British Births Survey 1970 and
deaths in that population to age 5 years are shown in
Table 1. The total births column excludes children
from Northern Ireland, as there has been no sub-
sequent survey there. It can be seen that the pro-
portion of eligible children from the birth study
surveyed at 5 was rather lower in the two teenage
mother groups (<18 and 18-19 years) than in the
four older mother groups. This was associated with
the fact that fewer children of mothers who were

*In this paper the term 'nursery school' includes playgroups,
nursery classes, day nurseries, kindergartens, and early
entry to infant school.

single at the birth of the child were followed up at 5,
than children of married mothers. Because the
sample was incomplete the results cannot be
assumed applicable to all children born to teenage
mothers, many of whom were adopted, fostered, or
brought up by grandparents.

In cases where there was missing information
(never more than 5% for any variable and generally
less than 1 %) as complete a data set as possible was
used in each analysis. Initial analysis included two-
way tabulations usually separating maternal age into
the six groups and x2 statistics comparing all teenage
with all other mothering. For multivariate analyses,
logistic analysis of multiway contingency tables was
carried out15 using the statistical package GLIM;16
the individual contribution of factors and their
possible interactions in the multivariate analyses
were assessed bv the log likelihood x2 statistic.

Results

Table 2 shows the association of teenage mothering
with the social and biological variables used in the

Table 2 Associations of teenage compared with
other mothering

Age ofmother (years)

<20 >20

Social index (%)
Advantaged 14.9 38.9
Average 40*4 36-6
Disadvantaged 44-6 24.5

Type of neighbourhood ( ,)
Poor urban 11.9 7.2
Other 88.1 92.8

Household moves 0-5 years ( %)
0,1 52.6 81.6
>- 2 47-4 18.4

Siblings at 5 (%)
None 18.2 9.4
Older 8 8 48.2
Older and younger 10-5 16-8
Younger 62.5 25*6

Family type at 5 ( %)
2 natural parents 80.6 92.1
Other 19.4 6-9

Table 1 Study population derivedfrom the eligible children in the British Births Survey 1970

Mothers' age (years) British births 1970 Died 1970-75 Not traced or tested Traced and tested Study population
age 5 (% possible) (singletons with

Total* births Stillborn natural mother)

<18 454 8 12 138 296 (68-2) 263
18-19 1172 12 33 300 827 (73-4) 768
20-24 5876 54 126 1129 4567 (80-2) 4368
25-29 5069 61 90 919 3999 (81-3) 3805
30-34 2504 34 36 468 1966 (80-8) 1837
> 35 1374 37 30 291 1016 (77-7) 940
Age not known 103 1 2 28 72 (72-0)

Total 16552 207 329 3273 12743 (79-6) 11981

*Excluding children from the birth survey born in Northern Ireland.
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Table 3 Percentage of children admitted to hospital at least once during their first S yeais by maternal age

Age ofmother (years)

< 18 18-19 20-24 25-29 30-34 > 35 All ages

Totalnumberuofchildren 263 768 4368 3805 1837 940 11981
Ever admitted (%) 28 5 29*9 26.4 23.7 23 .7 21.2 25 *0
After an accident (%) 10.3 8.3 6 5 5 *1 4.8 3 .9 5 8
Gastroenteritis (%) 4-6 4-3 2.2 2.5 2*7 2.4 2.6
Lower respiratory illness (%) 2.7 4*6 3 .7 3 4 2.6 2.3 3.4

multivariate analyses. These two-way tabulations teenage compared with older mothering is shown in
show that families in which the mother had a child Table 6 which confirms the increased rates for
while a teenager were more likely to be socially dis- conditions other than lower respiratory illnesses.
advantaged (as measured by the social index), more Rates for any accidents, including but not
likely to live in poor urban environments, to move limited to those requiring admission to hospital,
frequently, to have subsequent children, and to be and place of accident are shown in Table 4. Teenage
without the natural father (mother single, separated, mothering was associated with a greater likelihood
widowed, or divorced) when the children were 5 of children having at least one accident and even
years. more so of children having two or more accidents.

Table 3 shows, by maternal age, the proportion of Overall comparison of teenage mothering with
children ever admitted to hospital and the pro- older mothering (Table 6) demonstrated that the
portions admitted after an accident, with gastro- differences were significant. Accidents in the home
enteritis, or for a lower respiratory illness at least and outdoors were significantly more likely in
once during the first 5 years. It can be seen that association with teenage mothering (Table 6) but
overall rates of admission for any reason were rates of traffic accidents and those occurring in
higher in children born to and living with teenage nursery school were not influenced by maternal age.
mothers at age 5 than in other children. Rates of Table 5 shows, by maternal age group, the
admission after accidents or for gastroenteritis proportions of children having different types of
showed this same relationship but admissions for accidents. Some children were involved in different
lower respiratory illness did not. A statistical com- types of accident but were counted only once for
parison of overall rates of hospital admission for any one type. All types of accident were more likely

Table 4 Percentage of children having any accident, andplace ofaccident by maternal age

Age of nother (years)

<18 18-19 20-24 25-29 30-34 > 35 All ages

Total number of children 263 768 4368 3805 1837 940 11981
At least one accident ) 57 4 49.7 460 42 1 40.0 36.6 43.6
2or more (%) 17-5 16.4 13.6 11-5 10.2 8-4 12-2

Place of accident
Home (%) 43.0 37.8 35 5 31.8 29.5 24.9 32.9
Outdoors (%) 11 -0 96 7.2 6-5 6 8 6.4 7 -1
Road traffic %) 2-3 2 -3 2-3 1 6 2.0 2-0 2-0
Nursery school (%) 19 1 7 1*4 1 7 1*5 1*5 1*6

Table 5 Percentage of children for each type ofaccident by maternal age

Age ofmother (years)

< 18 18-19 20-24 25-29 30-34 >35 All ages

Total number of children 263 768 4368 3805 1837 940 11981
Poisoning(%) 8.1 9 0 5 4 4.4 3 0 2 4 4.8
Burn (%) 11-4 8.9 6-2 4-9 4.9 5.7 5-8
Superficial injury or laceration (%) 22-8 19.0 17*8 16 6 15 5 13.3 16.9
Head injury (%) 19.4 17-3 17-4 16.2 14 8 12.6 16-3
Fracture or dislocation(%) 9.1 7.4 7*8 5 *7 6*6 6-2 6 8
Miscellaneous (%) 5.3 4-8 4-6 4-8 4-2 3-5 4-6
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Table 6 Teenage (< 20 years) compared with older
mothering

Percentage ofchildren Significance

Teenage Older
mothers mothers

Hospital admissions
At least once
Accidents
Gastroenteritis
Lower respiratory illness

Number of accidents
At least one
2 or more

Place of accident
Home
Outdoor
Road traffic
Nursery school

Type of accident
Poisoning
Burn
Superficial injuries or

lacerations
Head injury
Fracture or dislocation
Miscellaneous

29 -6
8 8
4-4
4-1

51.7
16-6

24-6
5.5
2-4
3 -3

42-8
12-5

39 . 1 32.3
10.0 6-8
2-3 2-0
1-7 1-6

8-7 4.4
10-3 5.5
20-0 16-6

17-8 16-1
7-9 6-7
4.9 4-5

in association with teenage mothering but statistical
comparison (Table 6) showed that significant
differences occurred only for poisoning, burns, and
superficial injuries or lacerations.
To allow for possible confounding factors in-

fluencing rates of accident and maternal age a
multiway contingency table was prepared including
accident rates, maternal age, birthweight, type of
neighbourhood, the child's gender, the number of
household moves 0-5 years, and the social index.
The results of logistic analysis of this table are
shown in Table 7 together with the significance
values of factors influencing this analysis. Factors
increasing the likelihood of frequent (>2) accidents
in children were: larger families (both younger and
older siblings), teenage mothers, poor urban
neighbourhood, male gender, and frequent house-
hold moves. The social status of the family, reflected
by the social index, did not influence the likelihood
of frequent accidents; neither in an earlier less
explanatory model did family type.
Table 7 shows the results of logistic contingency

table analyses in which allowance was made for the
possible effect of intervening factors on hospital
admissions for accidents and gastroenteritis, to-
gether with a list of other factors in the analyses in
order of significance. It can be seen that after ad-
justment there remained a highly significant
residual effect which could be attributed to low
maternal age. The negative effect seen for both
assessments of accident in the results for older
mothers after adjustment in part reflects the method

P<0.001
P<0-001
P<0.001
NS

P<0-001
P<0.001

P<0.001
P<0.001
TS

Table 7 Effect ofother social and biological influences
on the relationship between maternal age and children
having at least 2 accidents or being admitted to
hospitalfor accidents or gastroenteritis

At least Accident Gastroenteritis
2 accidents admissions

Maternal age < 20 > 20 < 20 > 20 < 20 > 20
Total number 995 10501 1005 10853 1029 10952

of children
Unadjustedrates(%) 16-9 11-8 9.0 5.5 4-4 2.4
Expected proportion 12.9 12.1 5.5 5*7 4.0 2.4
from social and
biological distribution

Residual effect for 4.0 -0.3 3.5 -0.2 0.4 0*0
maternal age (%)

NS4a Factors in order of significance:NS Birthrank*** Household moves***
P O.001 Maternal age*** Younger siblings***
P<0.001 Neighbourhood*** Social index***P<0-001 Gender*** Family type***
P<O 01 Household moves*** Maternal age***

NS Social index NS Gender**
NS ***P<0-001
NS **P<0-01*P<0N05

Social index***
Older siblings***
Maternal age***
Family type***
Gender*

of analysis but could be taken as an advantage
children obtained by not being born to teenage
mothers. Factors other than low maternal age
increasing the likelihood of hospital admission for
accidents were: frequent household moves, younger
siblings, disadvantaged social index, family type
other than 2 natural parents, and male gender.
Admissions for gastroenteritis were more likely
with disadvantaged social index, older siblings,
atypical family situation, and male gender.

Discussion

The results of this study suggest that although often
a marker for adverse socioeconomic circumstances,
low maternal age is of itself a health hazard for
children. Even after allowing for possible confound-
ing factors, admissions to hospital for accidents and
gastroenteritis were found to be more likely in
association with teenage mothering. The possibility
that the increased likelihood of accidents in children
born to teenage mothers might reflect inadequate
maternal supervision, or lack of appreciation of
possible dangers to young children is supported by
our findings regarding place of accidents. Those
occurring in the home and outdoors (excluding
traffic accidents) were much more likely in associ-
ation with teenage mothering; whereas maternal age
did not influence the rate of accidents occurring in
nursery school where experienced supervision was
likely. The findings of no increased risk regarding
traffic accidents might reflect the general awareness of
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this danger or perhaps relate to the reduced likeli-
hood of families with very young mothers having a
car. Although all types of accidents were more
likely, significant differences between teenage and
other mothering were seen for accidental poisoning,
burns, and superficial injuries or lacerations. These
were all likely to occur at home, with implications
for the danger of the particular environment or
defective supervision of these young children.
The finding ofno increased likelihood of admission

to hospital for lower respiratory illness was sur-
prising. Lower respiratory illness is associated with
low socioeconomic status, poor social environment,
and maternal smoking.'7 All these predisposing
factors were more common in teenage compared
with other mothers in our study population. The
lack of association between lower respiratory illness
and teenage mothering will be explored in another
publication.
The strong association of low maternal age with

admissions to hospital for gastroenteritis (Table 7)
is likely to reflect the frequently accompanying
adverse socioeconomic and environmental factors,
together with lack of experience and poor hygiene.
The varying association of the social index with
accident rates demonstrates the ubiquity of social
influences on morbidity. No association was seen
between the social index and likelihood of frequent
accidents but social index was a highly significant
influence on likelihood of hospital admission after
accidents. Although low social class is strongly cor-
related with accidental death18 there is other
evidence that less serious accidents are not related
to social class.19 20 A similar discrepancy was seen
for the influence of family type (Table 7); there was
no significant association with frequency of acci-
dents but a highly significant association with
hospital admission for accidents.21 These findings
suggest that there may be (at least) two forms of
accident with differing associations: one, less serious
accidents even though repeated and another, more
serious, resulting in hospital admission or even death.

Hospital admission in early life may have adverse
subsequent effects on children.22 This possibility adds
a long-term dimension to the disadvantage associ-
ated with the increased risk of admission to hospital
for children born to teenage mothers in the present
study.
The socioeconomic disadvantage associated with

teenage mothering did not explain all the differential
morbidy demonstrated in the present study (Table
7). Although teenage mothers were more dis-
advantaged than older mothers, the next most
disadvantaged group, in terms of social index, type
of neighbourhood, frequency of household moves,

and family type at 5 years, was that comprising the
oldest mothers, those over 35 years at the birth of
the child. Their children had the lowest rate of
hospital admission for each of the conditions
assessed and the lowest rates of accidents (Tables 3,
4, and 5). This suggests that maternal youth and
inexperience per se play an important part in these
morbidity measures. Details of the health and
development of children born to 'old' mothers will
be presented elsewhere.

It could be argued that the results of the present
study do not accurately reflect the situation for
teenage mothering because of the larger proportion
of missing cases in the teenage compared with the
older mother groups at the 5-year follow-up.
Overall only 71 9% of the mothers under 20 from
the birth survey were interviewed 5 years later
(excluding children known to have died) com-
pared with 80.4% of older mothers. A postal
follow-up of missing cases was carried out in 1977
(A Osborn and N R Butler, unpublished data).
An additional 1275 children (8-0% of the 16 016
presumed live children from the birth survey) were
contacted. Compared with those in the present study
the 'missing' children were more likely to be living
in large, lower social class or unsupported families,
in poor neighbourhoods, and to have moved fre-
quently since birth. All these markers of socio-
economic disadvantage were more likely with
teenage mothering. Thus the differentials demon-
strated related to maternal age are likely to be a
minimal estimate of the health disadvantage to
children associated with teenage mothering.

In the USA, where the problem of teenage
pregnancy is proportionally even greater than in
Britain,9 various intervention programmes have
been instituted. Most have aimed to reduce the
obstetric hazards to young mothers and children ;17 18
others have been set up to reduce the psychosocial
disadvantage associated with teenage mothering and
less than optimal child development.23 24 It is
possible that the latter type of intervention pro-
grammes may also reduce the health disadvantage
of teenage mothering which has been demonstrated
in the present study. Infant outcome is likely to be
inextricably intertwined with the personal develop-
ment of the mother. Trial programmes of pre- and
postnatal social, medical, and educational support to
develop parenting skills appear to be needed to
attempt to overcome the health difficulties of
children of young mothers and the frequently
accompanying illegitimacy, low socioeconomic
status, poor housing and social environment, low
maternal educational attainment, lack of support,
and maternal inexperience.
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