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Cecilia Ekéus, Kyllike Christensson, Anders Hjern
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

See end of article for
authors’ affiliations
. . . . . . . . . . . . . . . . . . . . . . .

Correspondence to:
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Study objective: This study investigates the risk and mediating mechanisms of unintentional and violent
injuries in pre-school children of teenage mothers.
Design: Cohort study based on Swedish national registers. Cox analyses of proportional hazard were
used to estimate the relative risk of hospital admission and death attributable to injuries in analyses of data
from national registers.
Participants: The study population was a national cohort of 800 192 children born in Sweden during
1987–93 who were followed up prospectively from birth to their 7th birthday.
Main results: Children of teenage mothers had higher relative risks (RRs) of hospital admissions for violent
as well as unintentional injuries; age adjusted RRs of 2.7 (95% CI 1.2 to 6.1) and 1.6 (1.4 to 1.8),
respectively, for children of mothers under 18 years of age and 2.5 (1.6 to 3.8) and 1.5 (1.4 to 1.6) of
mothers aged 18–19 are compared with those with mothers aged at least 32 at the birth of the child.
When the models were adjusted to socioeconomic variables and indicators of parental substance misuse
and psychiatric illness the risk decreased slightly but remained well above that of children with older
mothers. In addition, children of teenage mothers had an increased risk of death attributable to violent
injuries (RR 6.7 (2.6 to 16.0), as well as to unintentional injuries (RR 3.5 (2.0 to 6.1).
Conclusions: Maternal age is an important determinant of injuries in pre-school children in Sweden and
the children of teenage mothers are at particular risk. Young parents should be given priority in injury
prevention programmes.

U
nintentional and violent injuries continue to be serious
public health problems (worldwide) and are leading
causes of death and disability in early childhood.1–3 In

educational strategies of prevention, identification of parti-
cular high risk populations is important. One easily identifi-
able group is children with teenage parents. Each year in
Sweden, about 3% of all children are born by teenage
mothers. Teenage childbearing is related to low educational
levels, single parenthood, substance misuse, and dependency
on social welfare among the mothers.4 In addition, increased
levels of premature deaths caused by violence and substance
misuse have been found among these mothers compared
with those among older mothers.5 Recent studies have also
shown that criminal activities as well as substance misuse are
significantly more common among fathers of the children of
teenaged mothers compared with those of older mothers.6

The adolescent period is normally associated with experi-
mentation and a certain degree of risk taking behaviour,7 but
parenting teenagers seem to differ from their non-parenting
peers by taking even greater risks and being involved in
serious problem behaviour,8 9 which might put their children
at particular risk for injuries.
The aim of this population based cohort study was to

explore whether children of teenage mothers have an
increased risk of hospital admissions or death due to
unintentional and violent injuries compared with child-
ren of older mothers. We also investigated whether or not
the risks were mediated by social factors or by parental
psychiatric morbidity and/or substance misuse.

METHODS
This study was based on Swedish national registers kept
by the National Board of Health and Welfare and Statistics

Sweden. All children born in Sweden during 1987–93 were
identified in the Swedish Medical Birth Register (SMBR) as
well as the age and personal identification number of the
mother, number of siblings, family situation, geographical
location of the home, and the date of birth and sex of the
child. The identity of the mother was determined in 800 190
(99%) of the 809 220 children registered as live born in the
SMBR during 1987–93. These are the children included in the
study population.
The biological father was identified in 99.4% of the study

population (97.9% of the children with teenage mothers) and
the maternal grandmother in 91.0% (91.9% of the children
with teenage mothers) in a linkage with the Swedish Multi-
generation Register through the unique personal identifica-
tion numbers of the child and the mother.

Socioeconomic variables
The following sociodemographic variables were linked to
each child:

N Socioeconomic status (SES) of the household was identified
in the Swedish Population and Housing Census of 1990.
Socioeconomic groups were defined according to a classifi-
cation used by Statistics Sweden, which is based on occu-
pation but also take educational level of occupation, type of
production, and position at work of the head of the house-
hold into account.10 To increase the comparability between
different age groups in terms of SES we used grandmaternal
SES, as most people in Sweden do not establish themselves
on the labour market before 20 years of age.

Abbreviations: SES, socioeconomic status; SMBR, Swedish Medical
Birth Register
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N country of birth of the grandparents (Register of the Total
Population),

N social welfare benefits received by and disposable income
(in quartiles) of the maternal grandmother (Sweden’s
Total Enumeration Income Survey, 1990)

N education of maternal grandmother (the Swedish Register
of Education, 1990)

N housing (type of residence) of the mother (Swedish
Population and Housing Census, 1990)

Psychiatric il lness, addiction, and foster care among
parents
Risk factors related to psychiatric illness and addictions
among the biological parents were obtained through indivi-
dual record linkage to the Swedish Hospital Discharge
Register for the years 1987–2000. The variables were defined
according to the 9th revision of the WHO International
Classification of Diseases (ICD-9) during 1987–96 and the
10th revision of the WHO International Classification of
Diseases during 1997–2000;

N Any psychiatric disorder: a main diagnosis of 290–319
(ICD-9) and F00–F09, F17, and F20–99 (ICD-10) in 1997–
2000.

N Substance misuse: a main or contributory diagnosis of
292, 304, 965.0, 968.5, 969.6, 969.7 or F11, F12, F14, F16
or F19 (ICD-10); illicit drug use, and/or a main or con-
tributory diagnosis of 291, 303, 305.0, 357.5, 425.5, 535.3,
571.0–571.3, E860, E980+980 (ICD-9) or F10, K70, G621,
I426, or K294 (ICD-10); alcohol related disorders.

Foster care among the biological parents after 1973 and
among the children was identified in the Swedish Register of
Children and Young Persons Subjected to Child Welfare
Measures.

Injury variables
Information about hospital admissions because of injuries
was collected from the Swedish Hospital Discharge Register
1987–2000, which includes 99% of all hospital admissions
in Sweden with up to six diagnoses at discharge. Quality
evaluations have shown that an external cause diagnosis
(e-diagnosis) is recorded in 97% of hospital admissions for
injuries in this register.
Injuries were divided into the following seven categories

based on ICD-9 for hospital discharges during 1987–96 and
ICD-10 during 1997–2000.

N Fall: an e-diagnosis of 880–888 (ICD-9) or W00-W19 (ICD-
10).

N Poisoning: an e-diagnosis of 850–869 (ICD-9) or X40–X49
(ICD-10).

N Burn: an e-diagnosis of 890–899 or 924 (ICD-9) or X00–
X19 (ICD-10).

N Ingestion/intrusion of a foreign object: an e-diagnosis of 911–
915 (ICD-9) or W65–W84 (ICD-10).

N Traffic; an e-diagnosis of 819–826 (ICD-9) or V01–V79
(ICD-10).

N Violence; an e-diagnosis of 960–969 (ICD-9) or X85–Y09
(ICD-10).

N Child abuse: a main diagnosis of 995F (ICD-9) or T74 (ICD-
10).

Statistical methods
Multivariate analyses were conducted using the Cox regres-
sion of relative risk in hazard ratios of time to event with

accidental injury (ICD9: E 800–928, ICD10: E V01–X59) and
non-accidental injuries (violence and/or child abuse as
defined above) as the two outcome variables. Each child
was followed up prospectively in the registers from birth until
their 7th birthday. Time to event was calculated with data
on deaths from the National Cause of Death Register, date
of hospital admission from the Swedish Hospital Discharge
Register, and date of birth from the Swedish Medical Birth
Registry.
Birth year was entered as a continuous variable in the

regression models. Other sociodemographic variables were
entered as category variables (using dummy variables) in the
models: the maternal grandparents’ country of birth was
categorised into Sweden, Finland, Europe, (the rest of
Europe, North America, Australia and New Zealand), non-
European (that is, the rest of the world), and mixed (one
Swedish and one foreign born parent). Missing data were
entered as a separate category in the analysis.
The variables in the Cox regression were entered in four

steps to investigate possible mediating mechanisms: indivi-
dual confounders (sex and year of birth) in the first model,
variables representing confounders of the external environ-
ment of the child in the second model (type of community
and housing), variables representing confounders of the
social background of the mother in a third step (education,
disposable income and social welfare benefits received by the
grandmother, ethnicity) while variables representing media-
tors of the family environment in parental behaviour
(psychiatric illness and substance misuse) and confounders
and family composition (lone parent household and number
of siblings) were entered in the final fourth model.
The SPSS software package, version 11.0, was used in all

statistical analyses.
The Karolinska Institute’s Ethical Committee approved the

study.

RESULTS
We studied 800 190 children who were born in Sweden
between 1987 and 1993 during their first seven years of life.
During the study period a total of 47 126 (5.9%) children
were admitted to hospital for various kinds of unintentional
and violent injuries. In the same period, 5282 deaths were
reported, as 183 of which were caused by violence or
accidents.
Table 1 shows parental sociodemographic characteristics

in relation to maternal age at birth of the child. The most
common maternal age at the birth of the child was 25–28
years, with only 2.7% of the mothers being teenagers: 0.4%
aged 12–17 and 2.3% 18–19 years of age. Social situation
differed between the teenaged women compared with the
general maternal population. Compared with non-teenaged
mothers, a considerably higher proportion of teenage
mothers were primiparous and registered as single parents.
Furthermore, the number of children in foster care was four
to nine times greater in the teenage group than in the non-
teenage group. Twice as many non-teenage mothers lived in
one family houses, whereas teenage mothers often lived in
rented flats.
The social background also differed between teenage and

older mothers. For instance, the disposable income of teenage
maternal grandmothers was twice as often in the lowest
quartile, although the educational achievement did not differ
substantially from that of the general population. Some 16%
of teenage maternal grandmothers in the 18–19 age group,
compared with 3.1% in the 25–28 age group, had received
social welfare payments and percentage of parents who had
been admitted to hospital because of psychiatric illness and
percentage of substance or alcohol misuse was three times
higher in the teenage group. For example, in the youngest age
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group, 12–17 years, 6.7% of the mothers had been treated in a
psychiatric department, whereas the percentage was 2.2%
among the women in the 25–28 age group.
Table 2 shows the crude rates of hospital admissions for

the five most common injuries in relation to sociodemo-
graphic parental and individual background factors. Children
of teenage mothers had been admitted to hospital more often
for all kinds of injuries, unintentional as well as violent,
including child abuse, than those of older mothers.
Poisoning was the injury mechanism showing the greatest

differences between the age groups, more than 2% of children
whose mothers were 12–17 years old compared with 0.8%
among those of mothers over 34.
Injuries were more common among children who lived in

households where the maternal grandmother had received
social welfare payments. Higher frequencies of hospital
admissions were also found among children whose parents
had been treated for either psychiatric disorders or substance
misuse. In contrast, ethnicity, salary, housing, or education of
the grandmother did not greatly influence the injury rates.
Hospital admission for unintentional as well as violent

injuries were positively correlated with low maternal age in
the multivariate analysis of hazard ratios in a step wise fash-
ion, with the children of mothers aged 33–55 at the birth of
the child having the lowest risks (tables 3 and 4). The relative
risk (RR) for violent injuries was 2.7 and 2.5, respectively, for

children with mothers aged 12–17 and 18–19 after adjust-
ment for year of birth and sex (model 1) only compared with
mothers aged 33–55. The RRs decreased to 2.0 and 2.3 after
adjustment to the confounders (model 3) and to 1.9 and 2.2
after adjustment to the mediators (model 4). The relative risk
(RR) for unintentional injuries was 1.6 and 1.5, respec-
tively, for children with mothers aged 12–17 and 18–19 in
model 1. The RRs decreased slightly to 1.4 in both teenage
groups after adjustment to the confounders (model 3).
Adding mediators to the model did not further change these
estimates. It is noteworthy that the age group 20–24 years
also had increased risks of injury compared with 33–55 year
olds (RR 1.5 in model 1 for violent injuries and 1.2 for un-
intentional injuries) which were only marginally modified by
introducing the confounders and mediators into the model.
In all, 5282 (0.7%) children died during the study period,

most of them, 2705 (51%), because of perinatal disorders or
others diseases (45%). However, 145 (2.7%) deaths were
classified as being caused by unintentional injuries and 38
(0.7%) by violent injuries. A significantly higher proportion of
deaths were found among children with teenaged mothers.
For instance, 213 (1%) of children of teenaged mothers died
compared with 5069 (0.7%) in the general population, giving
an crude RR of 1.5 (1.3 to 1.7) The proportion of children who
died of violent injuries was 0.03% in the teenaged group and
0.004% in the overall population, which is equal to a RR of 6.7

Table 1 Sociodemographic characteristics in relation to maternal age at birth of child (data shown as numbers and
percentages)

Sociodemographic variables
Number 12–17 18–19 20–24 25–28 29–32 33–55
800190 3729 18097 180894 241550 196684 159236

Sex
Boy 411042 51.5 51.2 51.3 51.4 51.6 51.2
Girl 389148 48.5 48.8 48.7 48.6 48.4 48.8

Type of community
Big city 254951 26.8 26.5 26.7 30.5 34.6 37.1
Town 435656 57.4 58.0 58.2 55.7 52.6 50.1
Rural 109583 15.8 15.5 15.1 13.8 12.8 12.8

Housing
Rented 311126 57.5 57.3 48.9 39.7 33.4 30.5
Owned 99269 5.4 8.4 12.1 13.4 12.8 11.4
One family house 345334 24.7 24.3 32.5 41.8 48.7 53.0
Missing 44461

Received welfare payments 29540 26.0 16.3 6.6 3.1 2.0 1.4
Lone parent household 28116 41.8 16.9 4.2 2.4 2.4 3.4
Child in foster home 9594 9.1 3.9 1.5 0.9 0.8 1.2
Disposable income of grandmother
1st quartile 169430 59.8 46.2 26.9 19.6 21.6 31.6
2nd quartile 171096 20.3 25.5 26.5 24.0 23.8 26.8
3rd quartile 173118 11.2 17.1 25.7 28.1 26.0 20.9
4th quartile 169481 8.7 11.3 21.0 28.4 28.7 20.7
Missing 117065

Education of grandmother
Primary 354542 51.1 49.1 49.9 51.5 53.9 59.4
Secondary 211448 38.2 39.3 36.7 32.3 28.8 25.9
University 103174 10.6 11.6 13.4 16.2 17.4 14.8
Missing 131026

Number of siblings
0 328539 95.9 89.9 64.4 43.7 29.0 18.6
1 281526 3.5 9.3 30.1 39.7 40.4 31.4
2 130897 0.5 0.6 4.8 13.0 22.0 29.7
3 59228 0.1 0.7 3.5 8.6 20.4

Country of birth of grandparents
Swedish 628537 68 71 77 80 79 78
European 44085 6.7 5.4 4.5 4.4 5.6 8.3
Non-European 41491 8.0 9.0 6.1 4.7 4.8 5.0
Mixed 86077 17.4 14.9 12.2 11.1 10.3 8.7

Maternal hospital admissions
Psychiatric disorder 19397 6.7 4.6 2.6 2.2 2.2 2.6
Substance misuse 6700 3.9 2.3 1.0 0.6 0.7 0.9

Paternal hospital admissions
Psychiatric disorder 15949 4.7 3.6 2.4 1.7 1.7 2.1
Substance misuse 16487 6.8 4.8 2.6 1.7 1.7 2.1

682 Ekéus, Christensson, Hjern

www.jech.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.2003.015255 on 13 July 2004. D
ow

nloaded from
 

http://jech.bmj.com/


(2.8 to 16) after adjustment for age and sex. The correspond-
ing proportion of deaths from unintentional injuries was
0.06% in the teenage group compared with 0.02% in the older
groups, RR 3.5 (2.0 to 6.1).

DISCUSSION
In this study of a national cohort of pre-school children, we
found that children of teenage mothers were at particular
risk for morbidity and mortality. After adjustment for social
background factors, children of teenage mothers had a 40%

higher risk for unintentional injuries and a doubled risk for
violent injuries compared with children of older mothers.
Previous international research has suggested poverty

and low parental SES to be an important source of varia-
tion in childhood injuries.11–14 In this study, however, the
unfavourable social conditions did not explain much of the
higher risk of children of younger mothers even though
the teenage mothers were socially disadvantaged. For
instance, in the multivariate analysis, the risk increase for
unintentional injuries decreased only from 60% to 40% after

Table 2 Hospital admission (1/1000) by type of injury, at least once for children 0–6 years, in relation to sociodemographic
indicators

Sociodemographic variables
Number Fall Poisoning Burn Traffic

Foreign
object

Violent
injuries Abuse All accident

800190 24862 7198 2352 3238 3071 572 93 47126

Maternal age at birth of child
12–17 3729 39.2 21.7 4.3 4.6 4.3 1.6 1.1 82.3
18–19 18097 39.3 12.3 5.1 6.5 4.8 1.5 0.6 76.6
20–24 180894 33.7 11.1 3.5 4.7 3.9 1.0 0.2 65.2
25–28 241550 32.0 8.9 2.8 4.2 3.9 0.6 0.1 59.5
29–32 196684 29.6 7.8 2.7 3.5 3.6 0.5 0.1 55.3
33–55 159236 27.3 7.6 2.6 3.5 3.9 0.6 0.1 52.7

Sex
Boys 411042 34.5 10.2 3.5 4.7 4.5 0.8 0.1 66.7
Girls 389148 27.4 7.7 2.3 3.4 3.1 0.6 0.1 50.7

Type of community
Big city 254951 28.5 8.0 3.1 3.4 4.2 0.5 0.1 54.3
Town 435656 32.6 9.4 2.9 4.2 3.7 0.8 0.1 61.1
Rural 109583 30.8 9.7 2.7 5.0 3.4 0.8 0.1 60.9

Housing
Rented 311126 32.3 9.0 3.3 4.2 3.9 0.9 0.2 60.6
Owned 99269 30.7 7.7 2.2 3.5 3.9 0.6 0.1 55.2

One family house 345334 30.1 9.2 2.6 4.0 3.7 0.5 0.0 57.9
Missing 44461 31.0 10.7 4.2 4.5 4.4 1.1 0.3 63.2

Received welfare payments
Yes 29540 37.3 12.5 4.4 5.7 4.2 1.3 0.2 72.2
No 770650 30.8 8.9 2.9 4.0 3.8 0.7 0.1 58.4

Lone parent household
Yes 28116 35.4 11.7 3.4 4.6 4.8 1.1 0.4 68.7
No 710449 30.9 8.8 2.9 4.1 3.8 0.7 0.1 58.4
Missing 61625 30.5 9.6 3.2 3.7 3.7 0.7 0.1 59.9

Child in foster home
Yes 9594 41.8 21.4 6.4 6.6 4.6 9.8 4.3 90.6
No 790596 30.9 8.8 2.9 4.0 3.8 0.6 0.1 58.5

Disposable income of grandmother
1st quartile 169430 32.4 9.9 3.2 4.2 3.9 0.7 0.1 62.2
2nd quartile 171096 32.2 8.9 2.7 4.4 3.9 0.7 0.1 60.0
3rd quartile 173118 31.3 9.1 2.6 3.6 3.7 0.7 0.1 58.6
4th quartile 169481 30.5 8.8 2.7 3.7 3.9 0.6 0.0 57.6

Education of grandmother
Primary 354542 31.8 8.9 2.7 4.2 3.9 0.6 0.1 59.7
Secondary 211448 32.4 9.6 2.8 4.1 3.8 0.8 0.1 60.8
University 103174 30.2 9.3 2.9 3.3 3.7 0.7 0.0 57.7
Missing 131026

Number of siblings
0 328539 29.5 8.3 2.8 3.6 3.4 0.7 0.1 55.1
1 281526 32.8 9.0 2.8 4.2 4.0 0.7 0.1 61.0
2 130897 30.7 9.9 3.2 4.4 4.3 0.7 0.1 61.0
3 59228 32.2 10.6 3.9 5.0 4.9 1.0 0.2 65.2

Country of birth of grandparents
Swedish 628537 31.7 9.1 2.7 4.0 3.8 0.7 0.1 59.5
European 44085 27.1 8.1 3.8 3.8 3.1 0.9 0.3 52.2
Non-European 41491 26.3 6.9 5.8 4.8 4.6 1.0 0.3 55.8
Mixed 86077 30.6 9.8 2.8 4.2 4.0 0.8 0.2 59.4

Maternal psychiatric disorder
Yes 19397 38.5 17.5 4.6 6.6 4.5 2.2 0.5 80.1
No 780793 30.9 8.8 2.9 4.0 3.8 0.7 0.1 58.4

Maternal substance misuse
Yes 6700 39.9 19.7 3.3 6.4 4.3 3.0 0.7 82.1
No 793490 31.0 8.9 2.9 4.0 3.8 0.7 0.1 58.7

Paternal psychiatric disorder
Yes 15949 38.1 14.2 3.7 6.1 4.0 1.4 0.4 75.1
No 784241 30.9 8.9 2.9 4.0 3.8 0.7 0.1 58.6

Paternal substance misuse
Yes 16487 37.8 12.4 3.7 5.8 4.4 2.0 0.7 72.7
No 783703 30.9 8.9 2.9 4.0 3.8 0.7 0.1 58.6
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adjustments for all social factors in the youngest age group,
12–17 years.
Although registers give a broad range of information, many

aspects of life cannot be elucidated from these sources. Thus,
the increased risk of injuries among the children of teenage
mothers could have several other explanations that we could
not control for in the regression analysis. Firstly, the accu-
mulation of disadvantaged background factors indicates
social exposure deprivation already before pregnancy among
parenting teenagers. The high proportion of serious alcohol
and illicit drug addiction also indicates that the average
use of alcohol and illicit drugs is higher among teenage
than adult parents and confirms a high risk pattern in this
group.15 16 Thus, teenage parenting should be considered as
part of a complex pattern of risk taking behaviour, including
school problems, misuse of alcohol and illicit drugs, and
psychiatric morbidity.
Secondly, previous studies have shown that a lack of social

support and social isolation are mediating factors in childhood
injuries.17 18 In this study nearly 25% of teenage mothers, com-
pared with 5% of non-teenage mothers, were registered as
single parents. Although all injuries were more prevalent
among the children of lone mothers, this did not explain the
increase in risk in the regression model. Thus it is undetermin-
able whether the presence of fathers of children born to teenage
mothers influences the rates of injuries. Our results, together
with those of previous studies, indicate that the fathers of
children born to teenage mothers are often involved in problem
behaviour and criminality, which might have adverse con-
sequences.19–22 However, other studies show that the presence of
such fathers generally, but not uniformly, has a positive impact
on the health and development of the children.23 24

Lastly, some proportion of the raised risks among children
of teenage mothers can probably be explained by the nature

of adolescence. Adolescence is a normal maturational crisis
and a period when independence and experimentation is a
natural part of development. However, parenting teenagers
must simultaneously face a variety of situational crises—that
is, pregnancy and parenthood, each of them associated with
some degree of stress. This, together with a lack of life
experience, knowledge of child development, limited finan-
cial resources, and psychological immaturity, may reduce the
ability of teenage mothers to cope adequately with parenting
demands, to engage in injury preventive behaviour, and to
protect their children from physical trauma.25

One particularly important finding was the doubled risk
of hospital admissions and the six times higher risk of mor-
tality attributable to violent injuries among the children of
teenage mothers compared with those of non-teenage mothers.
This finding is in line with some previous international
research.26 27 Yet, the results must be interpreted with
caution. During the 12 year study period, only 572 cases of
violent injury were admitted to hospital and 93 of these were
diagnosed as child abuse. In addition, 38 children died due to

Table 3 Cox regression models for risk of at least one hospital admission for violent
injuries

Maternal age
at birth of child

Model 1 RR
(95.0% CI)

Model 2 RR
(95.0% CI)

Model 3 RR
(95.0% CI)

Model 4 RR
(95.0% CI)

12–17 2.7 (1.2 to 6.1 2.2 (1.0 to 5.0) 2.0 (0.8 to 5.0) 1.9 (0.8 to 4.9)
18–19 2.5 (1.6 to 3.8) 2.1 (1.3 to 3.2) 2.3 (1.4 to 3.7) 2.2 (1.4 to 3.6)
20–24 1.7 (1.3 to 2.2) 1.5 (1.2 to 1.9) 1.5 (1.1 to 2.0) 1.5 (1.1 to 2.0)
25–28 1.1 (0.8 to 1.4) 1.0 (0.8 to 1.3) 1.0 (0.8 to 1.4) 1.0 (0.8 to 1.3)
29–32 0.9 (0.7 to 1.2) 0.9 (0.7 to 1.2) 0.9 (0.7 to 1.3) 0.9 (0.7 to 1.3)
33–55 1 1 1 1

Model 1 adjusted for sex and year of birth (child characteristics). Model 2 adjusted for sex, year of birth, type of
community, and housing (external environment). Model 3 adjusted for sex, year of birth, type of community,
housing, education of grandmother, income of grandmother in quartiles, welfare payments to grandmother, and
ethnicity (social background). Model 4 adjusted for sex, year of birth, type of community, housing, education of
grandmother, income of grandmother in quartiles, welfare payments to grandmother, ethnicity, lone parent
household, alcohol, substance misuse, and/or psychiatric illness in parents (family environment).

Table 4 Cox regression models for risk of at least one hospital admission for
unintentional injuries

Maternal age
at birth of child

Model 1 RR
(95.0% CI)

Model 2 RR
(95.0% CI)

Model 3 RR
(95.0% CI)

Model 4 RR
(95.0% CI)

12–17 1.6 (1.4 to 1.8) 1.6 (1.4 to 1.8) 1.4 (1.3 to 1.6) 1.4 (1.2 to 1.6)
18–19 1.5 (1.4 to 1.6) 1.4 (1.4 to 1.5) 1.4 (1.3 to 1.5) 1.4 (1.3 to 1.5)
20–24 1.2 (1.2 to 1.3) 1.2 (1.2 to 1.3) 1.2 (1.2 to 1.2) 1.2 (1.2 to1.2)
25–28 1.1 (1.1 to 1.2) 1.1 (1.1 to 1.2) 1.1 (1.1 to 1.1) 1.1 (1.1 to 1.1)
29–32 1.0 (1.0 to 1.1) 1.0 (1.0 to 1.1) 1.0 (1.0 to 1.1) 1.0 (1.0 to 1.1)
33–55 1 1 1 1

Model 1 adjusted for sex and year of birth (child characteristics). Model 2 adjusted for sex, year of birth, type of
community, and housing (external environment). Model 3 adjusted for sex, year of birth, type of community,
housing, education of grandmother, income of grandmother in quartiles, welfare payments to grandmother, and
ethnicity (social background). Model 4 adjusted for sex, year of birth, type of community, housing, education of
grandmother, income of grandmother in quartiles, welfare payments to grandmother, ethnicity, lone parent
household, alcohol, substance misuse and/or psychiatric illness in parents (family environment).

Key points

N In this national cohort study, children of teenage
mothers were at particular risk for morbidity and
mortality because of unintentional and violent injuries.

N Although teenage mothers had a disadvantaged social
background, unfavourable social conditions did not
explain much of the increased risk.

N Maternal age is an important determinant of injuries in
pre-school children in Sweden.
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violence. As only the more severe injuries are treated in
hospital, the cases of child abuse are probably underreported
among children in the whole population. Placement in foster
care was associated with very high rates of violent injury and
child abuse. However, we are unable to determine if the
injury or abuse occurred during the stay in foster care or
elsewhere. Hence it cannot be ascertained whether foster care
protects from or exposes children to violence. There is a need
for more research into the consequences and the quality of
care of children and teenagers in foster care.

Methodological considerations
The important strength of this study is the large study
population made possible by the high quality and wide
coverage of the Swedish national registers. The use of
hospital discharge records means that the measure of health
is not biased by self reporting, and covers the most serious
morbidity outcomes. However, register data do not include
information about the severity of injury; nor do they include
information on where an injury took place or in whose care
the child was. If the children of teenage parents are more
likely to be admitted to hospital compared with those of other
parents, the risk will be overestimated. That would be the
case if young parents are more inclined to seek hospital care
or if they are more watched/observed by social workers or
health staff than older parents are, and therefore their
children are brought to hospital more often than those of
older parents. It is also possible that the decision taken by the
physician in the emergency room to admit or not admit a
child for certain injuries is influenced by the age of the
parents. As the mortality rates were similar, or even higher,
than the rates based on hospital admissions, this seems to be
an unlikely source of bias in this study.
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Policy implications

N Young parents should be given priority in injury
prevention programmes.

N A successful intervention with a demonstrated effect on
population health is, however, unlikely as the teenage
pregnancy rate in Sweden is as low as 2.7%.
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