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Febrile convulsions and sudden infant death syndrome

M Vestergaard, O Basso, T B Henriksen, J Ostergaard, J Olsen

It has been suggested that sudden infant death syndrome
(SIDS) and febrile convulsions are related aetiologically.
We compared the risk of SIDS in 9877 siblings of children
who had had febrile convulsions with that of 20 177 sib-
lings of children who had never had febrile convulsions.
We found no support for the shared susceptibility
hypothesis.

t has been suggested that sudden infant death syndrome

(SIDS) and febrile convulsions (FC) are related

actiologically.' Both conditions may be age specific reactions
to fever in susceptible children, and the common mechanism
may be termolabile syncope with cerebral ischaemia.' The
hypothesis is supported by the observations that cats’
reactions to artificially induced fever depend on age; younger
kittens tend to die suddenly, older kittens tend to have
convulsions, and mature cats tend to remain intact.”’ Both
SIDS and FC occur in time based clusters, and children who
die of SIDS are generally younger than children with FC.'
Hyperthermia, which may be caused by infections, heavy
wrapping, and prone sleeping,’’ is a common finding in
infants who died of SIDS.

If the shared susceptibility hypothesis is true, we would
expect siblings of children with FC to have an increased risk of
SIDS.

SUBJECTS AND METHODS

We performed a follow up study based on information from
two nationwide registries in Denmark. The National Hospital
Register contains information on almost all discharges
(99.4%) from Danish hospitals since 1977. Diagnostic
information is classified according to a Danish version of the
International Classification of Diseases; ICD8 was used from
1984 to 1993, and ICD10 from 1994 to 1998. We included chil-
dren with FC if they had ICD8 code 780.21 or ICD10 code
R56.0, were between 3 and 60 months old at the time of dis-
charge, and had no recorded history of non-febrile convul-
sions, cerebral palsy, severe head traumas, intracranial
tumours, meningitis, or encephalitis. The Fertility Database at
Statistic Denmark links several population based registries in
order to obtain data on family structure, social conditions of
the family, pregnancy outcome, and causes of death. We linked
information from the two registries by means of the personal
number assigned to all Danish citizens at birth. We then iden-
tified two cohorts of single born children who were born
between 1984 and 1994. The FC+ cohort consisted of the sub-
sequent sibling of children who were born between 1980 and
1993 and had been hospitalised with FC between 1980 and
1998 (n = 9877). The FC— cohort consisted of the subsequent
sibling of randomly selected children who were born between
1980 and 1993 and survived to the age of 5 years without
being hospitalised with FC (n = 20 177). Only one sibling
from each family was included. SIDS was defined as ICD8
code 795.8 and ICD10 code R95.9. The period of follow up for
SIDS began at the time of birth and ended at the date of death,
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Table1 Risk of SIDS in siblings of children who had
had febrile convulsions (FC+) relative to the risk in
siblings of children who had never been hospitalised
with febrile convulsions (FC-) as measured by the Cox
HR

SIDS
Person
years at No. per
Cohorts  risk No. 1000 HR (95% Cl)
FC- 20036.98 34 1.70 1.00*
FC+ 9807.25 15 1.53 0.90 (0.49 to 1.66)
*Reference.

date of emigration, when the child reached 1 year of age, or 31
December 1995, whichever occurred first. The risk of SIDS was
analysed using Cox proportional hazard regression, and the
results are presented as hazard ratios (HR) with 95%
confidence intervals (95% CI).

RESULTS

We followed 30 054 infants for 29 844 person years, and iden-
tified 49 infants who died of SIDS, corresponding to an overall
incidence rate of 1.64 per 1000 person years in the two cohorts.
We found no evidence of an increased risk of SIDS in siblings
of children who had been hospitalised with FC (HR: 0.90; 95%
CI: 0.49 to 1.66; table 1). We ran several Cox regression mod-
els in order to adjust for maternal age (<25, 25-34, >34
years), maternal education (7-9, 10-11, >11 years), social
class of the family (low, middle, high), parity at birth of index
child (primiparous, multiparous), gender (boy, girl), birth
weight (<2500, 2500-4000, >4000 g), gestational age at birth
(<37, 37-42, >42 weeks), interpregnancy interval (<24,
24-48, >48 months), and calendar period at birth (1984-87,
1988-91, 1992-94). None of these adjustments changed the
result.

In December 1991, the health authorities in Denmark
recommended a non-prone sleeping position, which was
followed by a notable decrease in the incidence of SIDS.
Excluding children born after 1991 had no impact on the
result. Furthermore, no change in the results was seen when
half siblings and children with unknown fathers were
excluded.

DISCUSSION

First degree relatives of patients with FC had no overall
increased risk of SIDS, and the study did not support the
shared susceptibility hypothesis. Our cohort study was popu-
lation based, had complete follow up, and the data did not rely
on parental recall. We find it unlikely that bias or confounding
have masked an association.

Abbreviations: FC, febrile convulsion; HR, hazard ratio; SIDS, sudden
infant death syndrome

www.archdischild.com


http://adc.bmj.com

126

ACKNOWLEDGEMENT

This study was supported by a grant from the Danish Medical
Research Council (j.nr 9802019), Ronald McDonald House Charities,
and PA. Messerschmidt og hustrus fond. The activities of the Danish
Epidemiology Science Centre are financed by a grant from the
National Danish Research Foundation.

Authors’ dffiliations

M Vestergaard, T B Henriksen, Perinatal Epidemiological Research
Unit, Department of Obstetrics and Gynaecology, Aarhus University
Hospital, Skejby, DK-8200 Aarhus N, Denmark

O Basso, J Olsen, The Danish Epidemiology Science Center at the
Department of Epidemiology and Social Medicine, University of Aarhus,
Denmark

J Ostergaard, Department of Paediatrics, Aarhus University Hospital,
Skejby, Denmark

Vestergaard, Basso, Henriksen

Correspondence to: Dr M Vestergaard, Perinatal Epidemiological
Research Unit, De?ortmen‘r of Obstetrics and Gynaecoloiy, Aarhus
’ rK;

University Hospita

Skejby, DK-8200 Aarhus N, Denma

mv@dadinet.d
Accepted for publication 22 November 2001

REFERENCES

3
4

o O\

Sunderland R, Emery J. Febrile convulsions and cot death. Lancet
1981;2:176-8.

Lennox MA, Sibley WA, Zimmerman HM. Fever and febrile convulsions
in kittens: a clinical, electroencephalographic, and histopathologic study.
J Pediatr 1954;45:179-90.

Wegman ME. Factors influencing the relation of convulsions and
hyperthermia. J Pediatr 1939;14:190-202.

Gilbert R, Rudd P, Berry PJ, et al. Combined effect of infection and

heavy wrapping on the risk of sudden unexpected infant death. Arch Dis
Child 1992;67:171-7.

Ponsonby AL, Dwyer T, Gibbons LE, et al. Thermal environment and sudden
infant death syndrome: case-control study. BMJ 1992;304:277-82.
Stanton AN. Sudden infant death. Overheating and cot death. Lancet
1984;2:1199-201.

Click on the "Top 10" button on the homepage
to see which are the best read articles each month

www.archdischild.com

www.archdischild.com


http://adc.bmj.com

