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PREVENTIVE PEDIATRICS AND EPIDEMIOLOGY

Population-based incidence of injuries

among preschoolers

Abstract A population survey was
conducted to determine the incidence
of injuries among preschoolers and
their risk factors. A systematic sam-
ple (15%, n = 4540) of families with
at least one child aged 0-5 years in
1991 living in the Canton of Vaud
(Switzerland) received a mailed
questionnaire in February 1992.
There were 5827 eligible children in
the sample. The response rate was
67.5% after two recall mailings. In-
juries were defined as those from all
causes with at least one physician
contact in 1991. The overall inci-
dence was 224 injuries per 1000
children (95% CI [ = confidence in-
tervall]: 211-237); 188 per 1000
children were injured over 1 year
(95% CI: 176200, n = 746), of
whom 16.5% (n = 123) had 32 in-
juries. Falls represented 66% of all

injuries, followed by burns (8%) and
poisonings (5%). The proportion of
hospitalized cases was 4.8% and the
population incidence of hospitaliza-
tion due to injury was 10.8/1000
children. Socioeconomic factors did
not influence the occurrence of in-
ju
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Introduction

Injuries are a major public health problem and the first
cause of death among preschoolers in most industrialized
countries [20, 25]. They represent 36.7% of deaths in the
14 year age group in Switzerland [19]. Injury prevention
takes its full meaning at the beginning of life, when avoid-
able suffering, handicap and death are the least acceptable
and the benefits maximized in terms of “years of quality
life saved”. One of the common obstacles to decision
making is the lack of epidemiological data on incidence
rates and types of injuries at the local and national levels.
Few population-based studies have been published {2, 10,

11]. Most hospital-based studies suffer from selection biases
that do not allow the calculation of incidence rates and in-
troduce variations in the distribution of the causes of in-
juries. They are often limited to the most severe injuries
or to selected causes [3, 8, 16, 17, 22, 23]. This is the first
study in Switzerland that provides population cause-spe-
cific incidence rates. Our objective was to obtain baseline
information for the development and evaluation of a pre-
vention programme. Indeed, although childhood injuries
have been identified as a priority for action in the Canton
of Vaud by a panel of experts in paediatrics in 1990, very
few, mostly uncoordinated measures have been under-
taken.
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Population and methods

There were about 600000 residents in the Canton of Vaud,
Switzerland, during the study year (1991), of whom 37993 were
children under 6 years of age. In February 1992, a mailing agency
identified 29515 families with at least one child born between 1
January 1986 and 31 December 1991 living in this region. The
agency’s database is regularly updated and includes information
from the Office of Vital Statistics on all births, deaths, and changes
of address, marital status or occupation. A systematic sampling
technique was used where families were sorted by place of resi-
dence and every sixth family selected down the list. The sample (z =
4540, 15%) is thus representative of the regions of the Canton. The

sample size was determined to maintain the standard error of the
estimate below 0.007 for the incidence rate. The questionnaire was
pretested with 19 families from different socioeconomic back-
grounds, then mailed anonymously to selected families in March
1992. The survey was announced in the media. Data on all injuries
to eligible children in the family were collected, defined as “any
injury, intentional or not, that occurred between 1 January and 31
December 1991 and led to at least one visit or telephone call to a
physician, whether health care was provided or not”.

Analysis were performed with SPSS-X for VAX/VMS, Re-
lease 4, using cross-tabulations and ¥? for the comparison of pro-
portions. The unit of analysis was the family, the child or the in-
jury, depending on the purpose. SAS/STAT software, Release
6.06 was used for logistic regression analysis.

Tablel Comparison between respondents and non-respondents for selected variables?

All families Respondents Non- Comparsion of
living in Canton (n =2954 respondents® non-respondents
of Vaud ‘families) (n=1586 and respondents
(n=295135) families) VD)
n (%) n (%) n (%) P-value
(for comparsions of
whole distributions)
Sex Girls 18409 48.5 1835 47.6 928 47.0 0.66
Boys 19584 51.5 2018 524 1046 53.0
Year of birth 1986 5988 15.8 610 15.8 333 16.9 0.45
1987 6021 15.8 608 15.8 323 16.4
1988 6391 16.8 644 16.7 322 16.3
1989 6370 16.8 670 174 306 15.5
1990 6638 17.5 652 16.9 352 17.8
1991 6585 17.3 669 174 338 17.1
Age of mother (years) < 20 188 0.6 21 0.7 5 0.3 < 0.0001
20-30 12518 424 1323 44.8 646 40.0
3140 14010 47.5 1355 45.9 745 47.0
> 40 1501 5.1 128 43 119 7.5
missing 1298 44 127 4.3 7 4.5
Married 25521 86.5 2598 87.9 1338 84.4 < 0.001
Region 1 (main city area) 8986 30.5 853 28.9 530 334 < 0.001
Region 2 (urban + rural) 14733 49.9 1533 51.9 733 46.2
Region 3 (urban + mountain) 5796 19.6 538 19.2 323 20.4
Living in city = 10000 residents 12361 41.9 1157 39.2 747 47.1 < 0.0001
Total number of children 1 13205 447 1302 44.1 734 46.3 0.33
in household (eligibles and 2 11957 = 405 1211 41.0 631 39.8
siblings) >3 4353 148 441 149 21 139
Father’s occupation® A 5026 17.0 593 20.1 170 10.4 < 0.000t
B 6224 21.0 672 22.7 281 17.7
C 18265 62.0 1689 57.2 1135 71.6

¢ Data provided by the mailing agency. The construction of the
variables in this database is different from the items of our ques-
tionnaire, thus the results are not comparable with the analysis
shown later in this article. The 80 ineligible families (see the meth-
ods section) were included in the non-respondent group by a mail-
ing agency

® Twelve families who actually returned the questionnaire were er-
roneously identified as non-respondents by the mailing agency,
which accounts for the differences in the numbers presented in this
table and in the text

¢ Categories specific to the mailing agency (A: managers, liberal
professions, teachers, magistrates, executives; B: traders, self-em-
ployed, farmers, artists; C: qualified and unqualified workers or
employees, students)
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Results
Response rate

Overall, 3011 of the 4540 selected families returned the
questionnaire. When 64 families who had moved out of
the Canton and another 16 who were ineligible for the
study (children over 5 years of age or childless couples)
were removed from the original sample, the response rate
was 67.5% (3011/4460). Sufficient data (i.e. at least
whether or not the child had been injured) were available
for 2966 families, representing 98.5% of the respondents.
The distribution of selected variables was very similar be-
tween the sample and the total population of families.
Nevertheless, while sex, year of birth and family size dis-
tributions were comparable for respondents and non-re-
spondents, families with a mother over 30, single parent,
living in urban areas or with a less qualified father were
significantly underrepresented among respondents (P
< 0.001) (Table 1).

Incidence rate in 1991

In 2966 participant families, 3974 children aged 0-5 years
were identified, among whom 890 injuries were recorded
for 746 children. The overall incidence rate of injured
children in 1991 was 188 per 1000 resident children (95%
CI: 176-200). When the incidence rate was applied to all
0- to 5-year old children living in the defined region, the
estimates were about 8500 medically-attended episodes of
injury for 7100 injured children. Compared to girls, the
relative risk of being injured once or more for boys was
1.25 (95% CI: 1.10-1.43). Overall, the cause-specific dis-
tribution of injuries was about the same in both sexes. Of

Fig.1 Cause-specific inci-
dence of injured children by
age
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all injuries, 59% involved boys, but traffic injuries were
equally distributed among boys and girls (50.0% each),
probably reflecting a similar passive exposure.

The most common way to report incidence rates of ‘in-
juries in the literature is.to divide the total number of events
by the number of exposed children, since injuries of the
same child cannot usually be identified in hospital records.
Using this method, the incidence of injuries over 1 year was
224 per 1000 children (95% CI: 211-237). Of all children,
3% had two or more injuries over the year (n = 123 “re-
peaters”, 16.5% of the injured or 31/1000 children).
Boys (n = 76/123) were more likely to be repeaters than
girls (17.5% vs 15%). Of the repeaters, 37% were in-
jured the same way (31 boys and 15 girls): 43 fell twice
or more, 2 were burned twice and 1 child had 2 traffic
injuries.

Causes of injury

Two thirds of injuries were falls (n = 583; 65.5%), fol-
lowed by burns (n = 68; 7.6%), poisonings (n = 48; 5.4%),
traffic injuries (n = 40; 4.5%), bites (n = 28; 3.1%), for-
eign bodies (n = 24; 2.7%), being struck by an object (n =
23; 2.6%) and near-drownings (n = 3; 0.3%). Injuries not
attributable to one of these categories represented 8.2% of
the events. Falls were by far the leading cause of injury at
every age (Fig.1). These data suggest an association be-
tween the type of injury and the child’s developmental
stage as reflected by age. Among the important mecha-
nisms or vectors of injuries were stumbling (n = 184;
32% of falls), climbing (rn = 163; 28%), falling down the
stairs (n = 57; 10%) or playgrounds facilities (n = 54;
9%), and burns by hot-steam humidifiers (n = 9; 13% of
burns).
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Table 2 Proportion of injured children by selected socioeconomic  Table 2 (continued)

factors (n = 3974 children)

2 1 injury P-value
(for whole
n (%) distributions

Residence

Urban 343 18.9

Rural 382 18.1 0.53
Housing?

<1 36 28.6

1 7 219

2 218 17.8

3 294 21.3

4 113 16.1

5 78 15.3 0.0005
Net monthly income (Sfr)®

< 2000 21 15.0

2001-3000 44 15.4

30014000 113 18.9

4001-6000 234 17.8

6001-8000 154 20.2

800110000 61 19.1

< 10000 45 19.6 0.54
Mother’s education

None 4 19.0

Elementary school 81 15.5

Apprenticeship 349 18.3

Junior college 71 20.9

Professional school 77 18.6

University 144 20.1 0.31
Mother’s occupation

Employee/worker 176 19.8

Junior executive 95 20.7

Manager/senior executive 13 20.0

Self-employed 35 12.8

Other 6 27.3

None outside household 403 18.2 0.09
% occupation of mother
(if outside household)

>90% 68 19.2

50%—-80% 135 19.3

< 50% 114 18.5 0.93
Partners occupation®

Employee/worker 232 18.4

Junior executive 118 18.9

Manager/senior executive 115 21.7

Self-employed 122 17.3

Other 7 43.8

None 11 16.4 0.05
Household composition

Married/living together 707 18.5

Single parent family 21 17.6 0.80

2 1 injury P-value
-— (for whole
n (%) distributions
Mother’s nationality
Swiss 584 18.8
Other 145 17.5 0.38
Partner’s nationality
Swiss 487 18.7
. Other 192 19.6 0.53
Mother’s age at time of injury (years)
14-19 0 -
20-24 32 16.7
25-29 199 17.2
30-34 300 19.7
35-39 158 19.5
40-44 30 14.4
=45 6 31.6 - 0.15
Total 746 18.8

2 Ratio of number of rooms (excluding the kitchen) / number of
children in household

b Includes both parents’ salaries, pensions, alimony and all other
income in the household, after deduction of social security premi-
ums

¢ The partner may or not be the child’s father

Severity

The hospitalization rate (injuries with at least one hospital
stay = 24 h/all injuries) was 4.8% in this study. Using the
child as the unit of analysis (43 hospitalized children/746
injured children), the hospitalization rate was 5.8%. The
population incidence of hospitalization for injury was
10.8 per 1000 children (43 hospitalized/3974 children
from the participating families).

In the absence of medical severity scores, hospitalized
cases are often considered as the most severe injuries, im-
plying that 95% of injuries were benign in the study pop-
ulation. But when the definition of serious injuries was
extended to those with at least one reported serious conse-
quence such as fractures, scalds, sequelae, loss of con-
sciousness, more than three medical visits or a hospital-
ization, then 27% of the injuries were selected. Mortality
was not analysed because “only” two children (who were
not in the sample) died of an injury in the Canton during
the study year.

Socioeconomic risk factors

At all ages the proportion of children with at least one in-
Jury did not differ according to whether the child was first
born or not; family size, as measured by the number of
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siblings living in the household, did not influence the oc-
currence of injuries. There was no difference in the fre-
quency of injuries by place of residence, housing, income,
mother’s education, age and percentage of professional
activity, parents’ occupation, nationality or family compo-
sition (Table 2), even after grouping categories. Only a
negative correlation between the number of rooms per
child and the frequency of injuries was significant (P <
0.001). It may be due to chance only (“multiple compar-
isons”) since this finding contrasts with the stight non sig-
nificant excess of injuries in children from the highest so-
cioeconomic groups defined by a net monthly income
above Sfr. 6000, mother with at least some college educa-
tion, mother or father managers or senior executives. Sim-
ilarly, no difference was observed in the proportion of
each main type of injury by socioeconomic groups. The
above socioeconomic factors were used as independent
variables in a stépwise logistic regression analysis, using
different outcomes: “at least one injury versus none”, “at
least two injuries versus none”, “hospitalization versus
none” and each type of injury as dichotomous variables.
Only age and sometimes sex significantly contributed to
the models, but odds ratios never exceeded 1.3. None of
the socio-economic variables stayed in the equations.

Prevention

Paediatricians/general practitioners did not appear to pro-
vide systematic counselling on injury prevention. Only
20% of parents (n = 593) reported that the physician gave
such information in the first 6 months of their child’s life,
10% (n = 292) did not remember and the remaining 70%
(n = 2026) declared they had received no counselling.
These percentages were the same whether the child was
injured or not. More mothers below 30 years of age (25%
vs 21%, P < 0.05), with lower education (until appren-
ticeship, 25% vs 19%, P < 0.001) or income below Sff.
4000/month (27% vs 21%, P < 0.01) reported information
given by a physician. Yet our results show that these
groups were not at increased risk of having an injured
child.

Discussion

This survey underlines the importance of injuries as a
public health problem in this region of Switzerland. It
suggests that significant morbidity is not limited to hospi-
talized children and stresses the need of also collecting
data on ambulatory cases in injury studies.

Comparisons with other studies abroad are hindered by
inconsistencies in classification systems and differences
in age grouping, case definition and emergency care orga-
nization [7, 15]. The incidence of injuries was higher in
the Canton of Vaud (224/1000 children) than in the

Statewide Childhood Injuries Prevention Program (SCIPP)
in Massachusetts (177/1000 children) [10]. However, the
SCIPP surveillance system did not involve practitioners
and Health Maintenance Organizations, which would have
increased the incidence substantially, and it did not iden-
tify repeaters. Our results show that the incidence rate dif-
fers sizeably when using injured children (188/1000) or
episodes (224/1000) as the numerator. A French survey
similar in design but limited to home injuries found an in-
cidence of 121/1000 children aged 0—4 years, with a hos-
pitalization rate among the injured of 9.1% between 0 and
16 years [2]. In our population, the incidence was still
214/1000 after removing traffic injuries. In Jerusalem,
98/1000 children aged 0~17 years were injured in 1986,
of whom 2.4% were hospitalized [11]. Before a preven-
tive intervention, 120/1000 Norwegian children aged 06
years had an injury in 1983, with 9% of them hospitalized
[16]. The boys to girls relative risk as well as the distribu-
tion of causes are similar in the Canton of Vaud and in
Massachusetts [10] if differences in classification are
taken into account.

Some drawbacks of mail surveys may influence the re-
sults, like recall bias. Parents may underreport the most
severe injuries because they feel embarrassed to acknowl-
edge what they consider as flaws in their parental role. On
the other hand, less severe injuries could be underreported
because they are easier to forget. The criterion of med-
ically-attended injuries should help standardizing reports.
The second problem is the length of the recall period. A
12-month period has recently been shown to decrease the
rate by more than 40% compared with a 1-month recall
period, with the most important decrease for preschoolers
and for minor injuries [12]. However, in our small popu-
lation, decreasing the recall period would have required to
increase the sample size substantially to obtain a suffi-
cient number of events for analysis. There is no evidence
of an important recall bias in our data: injuries were
equally distributed across the four trimesters, with a slight
increase during the summer (28% in April-June and in
July-September), and the distribution of causes as well as
the hospitalization rate were the same for the last trimester
(October-December) as during the whole year.

The participation rate was satisfactory for a mail survey
(67.5%) and in the highest range of general population
surveys conducted in Switzerland. Similar recent surveys
on child health obtained 65% in Australia [13] and 81% in
a small town in Iceland [5]. Most of the slight differences
in participation were found for correlated variables (for
example, more unqualified workers live in the main city).
Non-respondents may differ from respondents on unmea-
sured factors or in the frequency or severity of injuries, al-
though the data for respondents indicate that the pattern of
injuries is similar in all socioeconomic groups.

Our data were limited to the legal resident population. Re-
cent and illegal immigrants, whose children may sustain an
excess of injuries due to cultural misadaptation and unsatis-
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factory living conditions [1), are excluded since they are not
registered officially, thus not part of the sampling frame. The
various measures of validity that we have discussed suggest
a possible underestimation of the incidence rate.

No socioeconomic risk factor could be identified after
controlling for age and sex, even when only hospitalized
cases were considered. These results differ from those of
other studies, most of which used estimations based on
census tracts rather than individual socio-demographic
data [6, 9, 14, 21]. One hypothesis is that the population
of families with small children was relatively homoge-
nous in the Canton of Vaud in 1991, undertaking similar
activities whatever the social background, since there are
no large impoverished groups in Switzerland comparable
to those living in inner cities of other industrialized coun-
tries. Alternatively, injuries, as opposed to illnesses, may
be determined more by environmental, situational and de-
velopmental factors than by the sociodemographic milieu.

These results indicate that preventive interventions
must be directed towards all children of both sexes and

from all social backgrounds. The content and form of the
preventive message must of course be tailored to the needs
and level of understanding of their parents. Environmental
measures appear particularly appropriate under those cir-
cumstances. In addition, the important proportion of “re-
peaters” (17%) suggests opportunities for hospital staffs
and community paediatricians to promote preventive mea-~
sures directed towards injured children and their parents,
based on educational and behavioural change. Preven-
tive actions known to be effective [4, 18, 24] could sig-
nificantly reduce the incidence of injuries if they were
more widely and systematically applied in Switzerland.
Paediatricians and general practitioners should be en-
couraged to adopt a higher profile in injury primary pre-
vention.
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