Head Injuries in Early Childhood in the UK, Is There a Social Gradient?
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What’s is already known on this subject
e Head injury is the most frequent injury during childhood.
e Research has identified a social gradient in general injuries.
e Very few studies have explored how early life head injuries are distributed between
socioeconomic groups.

What This Study Adds
e Using longitudinal data and a very large sample generalizable to the whole UK
population, this study found no evidence of a social gradient associated with early life
head injuries in the UK.
e Further studies would help to elucidate if this is the case in other populations.
e At younger ages children from most deprived areas have higher risk of head injuries
but the risk changes at older ages.



Abstract

Objectives: To examine if there is a social gradient in early childhood head injuries among
UK children.

Methods: Cross-sectional study, using data from the UK Millennium Cohort Study. The
second, third, and fourth sweeps of the MCS were analysed separately, when children were 3,
5 and 7 years old. Logistic regression models were used to explore the associations between
head injuries and family socioeconomic position (social class, household income, maternal
education and area deprivation).

Results: The unadjusted analyses showed different associations with socioeconomic indicators
at different ages. At age 3 and 5, head injuries were associated with higher area deprivation,
lower household income, and parents not being in work or in the routine social class. At age 5
head injuries were also associated with lower maternal education. At age 7 only associations
with area deprivation and maternal education were found. In adjusted analyses (mutually
adjusted for all four socioeconomic indicators, maternal age, child age and child sex) the
following associations were observed: at ages 3 and 5, higher levels of area deprivation were
related to higher odds of head injuries. At age 3 only, lower levels of maternal education were
related to lower odds of head injuries. No social gradients were observed. At age 7, there were
no significant associations between head injuries and any of the SEP measures.

Conclusion: We observed no social gradients in early childhood head injuries. However, at
ages 3 and 5, head injuries were more frequently reported for children living in more deprived
areas.



INTRODUCTION

Injuries are among the most common reasons for child morbidity and mortality worldwide[1-
2]. The UK is no exception, with unintentional injury the leading cause of mortality in children
aged one to nine years[3]. Head injury is the most prevalent type of injury during childhood,

as the face is the body area affected most frequently.

Head injuries can have major and long-lasting impacts on a child’s life, potentially affecting
basic functions such as speech, vision, breathing, swallowing and chewing[1, 4]. However, it

has been widely recognized that injury prevention is an achievable aim[3].

The existing literature on head injury risk among children has shown that the incidence of
injuries is highest among children aged one to four years; and males have at least double the
risk than females[5-9]. However, child characteristics such as age and sex do not explain all
variation in injury risk, and there is consensus that to prevent childhood injuries it is important

to understand the role of the social context[10-11].

A vast amount of evidence indicates that social differences have a direct effect on population
health. Socioeconomic inequalities also exist for overall injury risk[10, 12]. However, the
subject of early childhood head injuries and their relationship with social inequalities has
received insufficient attention from the scientific community. There is a very small number of
studies exploring the existence of a social gradient in early childhood head injuries. This is
quite surprising given that small children are among the groups most vulnerable to

unintentional head injuries[13-15].



So far only one study has explored how paediatric facial injuries are distributed between
socioeconomic groups in the UK, conducted by Rhouma et al.[8] in Scotland. This study found
a social gradient in relation to residential area deprivation; with increasing levels of area
deprivation the risk of suffering facial injuries also increased. However, the study sample
included both adolescents and young children. Previous studies have shown differences in
socioeconomic disparities by age group[16]; some studies exploring general injuries have
suggested that disparities by socioeconomic groups are stronger among younger children[10,
17]. Therefore, the analysis of associations between socioeconomic factors and head injuries
should take age group / life stages into account. The aim of this study was to examine whether
early childhood head injuries are socially graded among children living in the UK. We
hypothesized that children from more disadvantaged backgrounds would present a higher risk

of experiencing head injuries.

METHODOLOGY

This study is based on the secondary analysis of data from The Millennium Cohort Study
(MCS). The MCS is a UK prospective study that follows the lives of approximately 19000
children born between 2000-2002[18]. The MCS sample was carefully constructed to represent
the whole UK population. The study over-sampled areas of high child poverty, areas with a
high proportion of ethnic minorities, and the three smaller countries of the UK. The survey was
applied by trained interviewers in the children’s homes, and in most cases to both parents. The
MCS obtained ethical approval from the London and the Yorkshire Multi-Centre Research

Ethics Committee of the NHS in September 2004, December 2005 and February 2008[19].

This is a cross-sectional analysis of data collected at the second, third and fourth survey, when

children were three, five and seven years of age respectively. We excluded twins and triplets



(n=426 at sweep 2, n=417 at sweep 3, and n=361 at sweep 4), leaving three samples of: 15382;

15042 and 13682 children.

Following the approach adopted by Galarza et al.[20], head injuries were defined as injuries
from the neck and above. Injury incidence was understood as occurrence of at least one injury
per child within the two years of observation. Mothers were asked whether during the time
period since the last survey the child had experienced any injuries for which they were taken
to the doctor, health centre or hospital. Those who reported an accident since the last interview
(during the last two years), were asked to classify the most severe accident or injury from a list
of options; we extracted those that answered: injury to head, mouth, tooth, nose or other injury
on the face. Head injury was used as a dichotomous variable, measuring whether the child had

experienced any head injuries during the time since the last survey.

Four measures of family socioeconomic position were considered: social class, maternal
education, household income and area deprivation. Social class was based on parental
occupational class and measured using the five category version of the National Statistics
Socioeconomic Classification (NS-SEC). This classification allocates occupations accounting
for employment relations and conditions. For two-parent families, the variable was coded
according to the partner with the higher social class. The categories were: (1) managerial and
professional occupations, (2) intermediate workers, (3) small employers and own account
workers, (4) lower supervisory and technical occupations, (5) semi-routine occupations[20];
and (6) no parent in work or on leave. Maternal education was measured by asking the mothers
about their highest qualification achieved. The MCS derived a five category variable based on
a combination of the highest National Vocational Qualifications (NVQ) and the highest

academic qualification achieved[22]. We used a six category variable: (1) Highest



qualifications (NVQ level 5 and 4; higher degree, first degree or diploma in higher education;
professional qualification); (2) level 3 qualifications (NVQ level 3; A/ S/ AS level); (3) level
2 qualifications (NVQ level 2; O Level/ GCSE grade A-C, trade apprenticeships); (4) lowest
qualifications (NVQ level 1; GCSE grades D-G); (5) no qualifications; (6) qualification
acquired overseas. Income level was measured using the Organization for Economic Co-
operation and Development (OECD) income quintiles; this measure considers the joint income
and number of people living in the household, which adjusts weekly household income
data according to size, composition, and resource needs. Finally, area deprivation was assessed
using the Indices of Multiple Deprivation (IMD) measured at the small area level[23]. The
IMDs are constructed for each UK country separately, but in a very similar way. They include
several domains such as: health levels, crime, living environment, among others. IMD rank

quintiles were analysed.

The covariates considered were: child sex, child age and maternal age. The rationale behind
the selection of those variables came from the literature review. Sex was a binary variable
(male vs. female). Child and maternal age were used as a continuous variables in regression
models. Maternal age has been proposed in the literature as a risk factor for childhood trauma,
with injury risk decreasing as the age of the mother increases[24-25]. Maternal age was
collected and used in years. Child age was collected in days and was scaled to be expressed in

years.

Analyses were based on complete cases and weighted to account for the unequal probability of
being sampled as well as the geographical clustering of the data. Fewer than one percent of
children had missing data for head injuries in any of the sweeps. Parents / families of children

with missing data were more likely to live in more deprived areas, to be unemployed or working



in semi-routine occupations, and to have lower levels of education. All analyses were
performed with the statistical software STATA version 12[26]. The distribution of head
injuries was explored via cross-tabulations with each predictor variable, using chi-square tests
for binary covariates (sex) and chi-square tests for trend for ordinal covariates (social class,
maternal education, income, area deprivation and maternal age). For descriptive analyses
maternal age was used as a categorical variable. Logistic regression models were then
estimated. Model 1 assessed the unadjusted associations between head injury and each
socioeconomic indicator separately (social class, maternal education, income, and area
deprivation) and the demographic factors maternal age, child sex, and child age. Model 2
included all the predictor variables (mutually adjusted). Statistical significance of the crude and
adjusted associations was defined at the 0.05 level. For all logistic regression odds ratios are

presented with their 95% confidence intervals.

RESULTS

The analytical samples comprised 15162 children at sweep two (age three), 14893 children at
sweep three (age five) and 13589 children at sweep four (age seven). Head injury incidence
decreased with age. The highest incidence (weighted) was at age three (15%; n=2260) while
among five and seven years old it was 12% (n=1710) and 8% (n=1137) correspondingly (Table
1). Boys (p<0.001) and children with younger mothers (p<0.05) had a higher risk of head injury
(Table 2). The mean age of children at the interview was: 3.14 (SD 0.21; min: 2.65 and max:
4.57), 5.22 (SD 0.25; min: 4.41 and max: 6.13) and 7.23 (SD 0.25; min: 6.34 and max: 8.15)
respectively. In all three sweeps, for approximately 97% of the children the main respondent
of the survey was the natural mother. Most children lived with both natural parents

(approximately 75%). The mean age of mothers at birth of the cohort member was 28 years



(SD 0.05). The percentage of mothers with no qualifications decreased over the sweeps (13.8%);

12.9%; 11.4%).

The associations between socioeconomic indicators and head injury experience differed by age
(Table 2; Figure 1). At age three, the unadjusted analysis suggested that children with parents
not in work (OR 1.17, 95% CI 1.01-1.34), from families with the lowest incomes (OR 1.27,
95% CI 1.06-1.52) and from the most deprived areas were more likely to suffer head injuries
than their peers from more advantaged backgrounds. However, no clear social gradients were
observed. After mutual adjustment for socioeconomic and demographic factors, the observed
associations with social class and family income were no longer statistically significant. The
association with area deprivation was attenuated; only children from the most deprived quintile
were significantly more likely to experience a head injury than those from the least deprived
areas (OR 1.33, 95%CI 1.11-1.61). This model showed that children with less educated
mothers had a lower risk of head injury than children whose mothers had the highest education
level (lowest qualifications: OR 0.75, 95%CI 0.59-0.96; no qualifications: OR 0.71, 95%ClI

0.58-0.87).

At age five, similar to age three, the unadjusted analysis showed significant associations
between head injuries and social class, family income and area deprivation, in the same
direction - although the observed associations were stronger. No social gradient was found in
relation to social class and area deprivation. A slight gradient was observed with family
income, suggesting that the incidence of head injuries increases as income level decreases
(confirmed by chi square test for trend p=0.004). Even so, the observed estimates were very

similar providing insufficient evidence for a graded relationship. At age five, the risk of head
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injury increased as maternal education level decreased (level 2 qualifications OR 1.21 95%CI
1.02-1.42; level 3 qualifications OR 1.32 95%CI 1.14-1.52, lowest qualifications OR 1.39
95%CI 1.13-1.72). After adjustment, only the associations with area deprivation and maternal
education remained statistically significant, but were attenuated. Children from more deprived
areas were more likely to suffer a head injury than children from the least deprived areas, but
again no clear social gradient was observed. Children whose mothers reported intermediate
level qualifications (level 2) were more likely to have had a head injury (OR 1.18 95%CI 1.01-

1.39) than children whose mothers were the most educated.

At age seven, the unadjusted analysis showed no associations between head injury and either
social class or household income. Children from the most deprived areas were more likely to
experience a head injury than children from the least deprived areas (OR 1.27, 95%CI 1.00-
1.61). Furthermore, children whose mothers had the lowest educational qualifications were
more likely to have experienced a head injury than children whose mothers were the most
educated (OR 1.47 95%CI 1.11-1.95). After mutual adjustment, these associations did not
remain statistically significant. Lastly, at age seven child age was significantly associated with
head injuries; as child age increased the risk of head injury also increased even after adjustment

(OR 1.52 95%CI 1.16-2.01).



Table 1. Incidence of head injuries, by socio-demographic characteristics at sweep 2- age 3 (n=15162), sweep 3-
age 5 (n-14893) and sweep 4 - age 7 (n=13589). Percentages %

Sex
Male
Female
Mothers age
16to 19
20t0 29
30t0 39
40+
Family Social Class
Managerial and prof
Intermediate
Small-employer or self-employed
Low supervisory or technical
Semi routine or routine
Both parents not in work
OECD Income
Highest quintile
Fourth quintile
Third quintile
Second quintile
Lowest quintile
Maternal Education
Highest qualifications
Level 3 qualifications
Level 2 qualifications
Lowest qualifications
No qualifications
Overseas
IMD quintiles
Least deprived area
2" least deprived area
Median deprived area
2" most deprived area
Most deprived area

3 years 5 years 7 years
Individual Head Individual Head Individual Head
Injuries* Injuries* Injuries*

51.1 17.9 51.3 135 50.8 10.7
48.9 11.8 48.7 9.7 49.2 6.5
0.8 18.8 0.1 0.0 0.0 0.0
33.0 17.6 24.6 14.7 16.7 94
56.8 143 57.4 10.6 53.8 8.8
9.3 12.2 18.0 10.8 29.6 7.8
40.5 14.4 411 10.7 43.3 8.4
121 15.6 11.8 121 11.9 9.0
7.2 13.0 8.2 11.0 8.9 8.6
7.0 16.0 6.7 12.0 6.3 8.3
14.2 15.2 13.6 12.7 135 9.2
18.9 16.3 18.6 12.9 16.3 8.8
17.8 13.6 17.5 10.0 18.9 7.8
18.8 14.9 191 11.1 194 9.0
19.7 15.0 195 121 20.2 8.5
21.9 154 215 125 20.7 9.0
21.8 16.7 22.4 124 20.6 9.0
32.2 15.1 34.4 10.2 37.1 8.0
14.7 14.9 14.8 12.0 15.2 94
28.2 154 27.3 13.0 26.4 8.6
8.0 14.3 7.6 13.6 7.0 114
13.8 13.6 12.9 111 11.4 7.2
31 145 3.0 9.9 2.9 10.9
17.2 12.9 17.9 9.1 18.8 7.8
14.8 15.2 15.7 12.0 16.5 8.6
17.6 14.9 17.4 11.2 17.7 8.4
21.6 15.3 21.2 134 20.8 8.6
28.9 16.7 27.9 125 26.1 9.7

* Head injury is the only variable weighted to allow comparison, and to be extrapolated to the whole UK.
OECD: Organization for Economic Co-operation and Development; IMD: Indices of Multiple Deprivation.

10




Table 2. Logistic Regression; unadjusted and adjusted head injuries OR (95% C.1.)

Family Social Class
Managerial and prof
Intermediate
Small-employer or self-employed
Low supervisory or technical
Semi routine or routine
Both parents not in work

OECD Income
Highest quintile
Fourth quintile
Third quintile
Second quintile
Lowest quintile

Maternal Education
Highest qualification
Level 3 qualification
Level 2 qualification
Lowest qualification
No qualifications
Overseas

IMD quintiles
Least deprived area
2" least deprived area
Median deprived area
2" most deprived area
Most deprived area

Sex
Male
Female

Mother’s age

Child’s age

3 years

Model 1
5 years

7 years

3 years

Model 2
5 years

7 years

1
1.11 (0.94-1.30)
0.91 (0.73-1.13)
1.15 (0.96-1.37)
1.09 (0.93-1.27)
1.17 (1.01-1.34)

1
1.12 (0.94-1.33)
1.12 (0.93-1.34)
1.16 (0.98-1.37)
1.27 (1.06-1.52)

1
0.98 (0.83-1.17)
1.02 (0.89-1.18)
0.94 (0.75-1.19)
0.89 (0.75-1.07)
0.95 (0.69-1.30)

1
1.21 (0.99-1.48)
1.29 (0.99-1.45)
1.23 (1.02-1.64)
1.38 (1.16-1.64)

1
0.62 (0.56-0.68)
0.98 (0.96-0.99)
1.19 (0.92-1.53)

1
1.14 (0.95-1.37)
1.02 (0.79-1.32)
1.14 (0.89-1.45)
1.21 (1.04-1.42)
1.23 (1.06-1.43)

1

1.12 (0.91-1.40)
1.24 (1.03-1.49)
1.29 (1.07-1.55)
1.28 (1.05-1.55)

1
1.21 (1.02-1.42)
1.32 (1.14-1.52)
1.39 (1.13-1.72)
1.09 (0.90-1.33)
0.97 (0.66-1.45)

1
1.38 (1.12-1.69)
1.28 (1.04-1.56)
1.56 (1.29-1.89)
1.45 (1.19-1.76)

1
0.69 (0.60-0.78)
0.98 (0.97-0.99)
0.98 (0.76-1.25)

1
1.08 (0.86-1.35)
1.02 (0.79-1.31)
0.98 (0.69-1.38)
1.1 (0.88-1.37)

1.05 (0.85-1.29)

1

1.16 (0.93-1.44)
1.1 (0.88-1.38)
1.16 (0.94-1.43)
1.16 (0.93-1.44)

1
1.19 (0.97-1.54)
1.08 (0.89-1.29)
1.47 (1.11-1.95)
0.89 (0.67-1.18)
1.39 (0.84-2.07)

1
1.11 (0.88-1.40)
1.09 (0.85-1.39)
1.12 (0.86-1.44)
1.27 (1.00-1.61)

1
0.59 (0.51-0.68)
0.98 (0.97-0.99)
1.52 (1.16-2.01)

1
1.06 (0.89-1.24)
0.88 (0.71-1.09)
1.05 (0.87-1.28)
0.99 (0.83-1.19)
1.01 (0.83-1.23)

1
1.09 (0.91-1.31)
1.07 (0.87-1.31)
1.08 (0.88-1.34)
1.15 (0.88-1.51)

1
0.87 (0.73-1.03)
0.89 (0.76-1.04)
0.75 (0.59-0.96)
0.71 (0.58-0.87)
0.79 (0.58-1.09)

1
1.21 (0.99-1.48)
1.77 (0.98-1.42)
1.19 (0.98-1.45)
1.33 (1.11-1.61)

1
0.62 (0.56-0.68)
0.98 (0.96-0.99)
1.16 (0.89-1.49)

1
0.99 (0.81-1.22)
0.92 (0.71-1.19)
0.95 (0.73-1.22)
1.01 (0.84-1.21)
1.09 (0.87-1.35)

1
1.02 (0.81-1.27)
1.06 (0.86-1.31)
1.03 (0.82-1.29)
0.95 (0.73-1.25)

1
1.08 (0.92-1.28)
1.18 (1.01-1.39)
1.17 (0.93-1.47)
0.93 (0.75-1.16)
0.85 (0.57-1.26)

1
1.35 (1.09-1.66)
1.19 (0.98-1.47)
1.44 (1.17-1.76)
1.32 (1.06-1.63)

1
0.69 (0.60-0.78)
0.98 (0.97-0.99)
1.01 (0.79-1.30)

1
0.99 (0.78-1.25)
0.94 (0.71-1.24)
0.86 (0.60-1.24)
0.96 (0.75-1.25)
0.89 (0.67-1.20)

1
1.13 (0.91-1.43)
1.01 (0.78-1.29)
1.04 (0.81-1.32)
1.08 (0.79-1.25)

1
1.13 (0.91-1.38)
1.03 (0.84-1.24)
1.35 (0.99-1.84)
0.82 (0.61-1.12)
1.32 (0.87-2.05)

1
1.1 (0.87-1.38)
1.07 (0.82-1.37)
1.1 (0.83-1.44)
1.25 (0.95-1.64)

1
0.59 (0.51-0.68)
0.99 (0.98-0.99)
1.52 (1.16-2.01)

All values are weighted. Model 1: unadjusted analysis. Model 2: mutual adjustment for socioeconomic factors and controlling for maternal age, child’s age and sex.
OECD: Organization for Economic Co-operation and Development; IMD: Indices of Multiple Deprivation
Figures in bold are significant at the p<0.05 level
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DISCUSSION

Using a large, nationally representative sample of children living in the UK, the current study
found no clear social gradients in the associations between socioeconomic factors and the
incidence of head injuries at ages three, five and seven. However, some associations with
socioeconomic indicators were found. At ages three and five, social class, family income and
area deprivation were all associated with head injury incidence, with children growing up in
less advantaged families being more likely to experience head injuries. After mutual
adjustment for socioeconomic factors and controlling for maternal age, child age and child sex,
the associations with social class and income were no longer statistically significant, while

associations with area deprivation and maternal education remained.

Regarding area deprivation, a threshold seems to exist. Similar to this study, Rhouma et al.[8]
reported that children from more deprived areas were more likely to experience head injuries
than children from less deprived areas. However, whereas Rhouma et al.[8] found a social
gradient, we did not. Our study suggests that after a certain level of area deprivation, children
are at higher risk of experiencing a head injury, independently of financial resources at
household level, as the relationship between head injury and IMD was only slightly attenuated
after the inclusion of the other socioeconomic factors, suggesting that neighbourhood factors
might play a role in head injury incidence. Several other studies on childhood general injuries
have reported similar findings[27-28]. An earlier review[10] showed that area deprivation play
a role in childhood injury risk, independent of individual characteristics. One possible
mechanism could be related to potential hazards in the physical environment. For example, it

might be that children from more deprived areas lack access to gardens or safe
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playgrounds[29]. Other factors may operate at a family level, such as access to safe and

affordable child care[28].

Pearce et al.[12] used a younger sample from the MCS (children aged between nine month and
three years old) to report associations between general injuries, social class, and maternal
education. Children from more disadvantaged socioeconomic backgrounds were more likely
to have been injured than children from most advantaged backgrounds. Similarly to this study,

there were no social gradients.

We found that at age three, children whose mothers had the highest level of education were
more likely to experience head injuries than children whose mothers were the least educated.
However, at age five the direction of the association was reversed, and children with mid-level
educated mothers were more likely to experience head injuries than children with the most
highly educated mothers. The direction of the association with maternal education at age three
was unexpected. A possible explanation might be the nature of the MCS question: mothers
were asked to report only those injuries for which their child was taken to a general practitioner
or a hospital. There is some evidence that parents from higher socioeconomic backgrounds are
more likely to take their preschool children to A&E departments for a minor injury than those
who are less advantaged[30]. If that is the case, it would also mean that the inequalities

observed in this study are underestimated.

In addition, it is interesting that at age seven there is little evidence for an association between
head injury experience and socioeconomic disadvantage, confirming age-based differences in
socioeconomic inequalities[31]. However, it was found that head injury risk was associated

with child age at age 7. It might be that as children grow, the environment out of home becomes
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more important. Even when the age difference with previous sweeps is narrow big changes
happens at that life stage. Children at the age of seven spend more time at school and less time
at home, reducing the association with family-related socioeconomic factors. Furthermore, it
could be that they get involved in sports increasing their risk to suffer head injuries due factors
not considered in this study. Therefore, our results emphasize the importance of studying head

injury risk separately at different stages of life.

Additionally, the results of this study confirm that boys and children with younger mothers had
a higher incidence of head injury, consistent with previous published studies[5-9, 24-25]. They
also confirm that head injuries are more frequent at younger ages[7-8, 32] , which may be due

to the lack of coordination corresponding to this age.

The principal strength of this study is the use of large-scale and nationally representative survey
data. The MCS is a unique dataset that includes high-quality information for a representative
sample of children living in the UK. In addition, robust measures were used, considering
different levels of deprivation that can be separately measured. The response rates were very

favourable in every sweep, being close to 76%, reducing the possibility of selection bias.

Most likely, the greatest limitation of this study is that the survey question asked to report only
the most severe injury that occurred during the time between sweeps. Therefore, this study
might underestimate the real incidence of early childhood head injury. In addition, the MCS
question about injuries is somewhat vague, which might have led to measurement error.

However, Rhouma et al.[8] found similar proportions of facial injuries among children at the
same ages in a Scottish study that collected data from hospital records, and Trefan et al.[33]
reported similar distributions using data from 216 UK hospitals records. Lastly, as the data
were obtained retrospectively through maternal recall, the information collected could include
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some recall bias. The use of parent report of childhood injury is a common approach in similar
studies, but it may be subject to under-reporting. However, studies have suggested that in most
cases, the mother’s recall coincides with medical records; researchers have agreed that the
parent’s report is an acceptable resource for most research purposes with considerable

reliability on most severe injuries[34-35].

Although it was beyond the scope of the present study, further studies should include other
determinants that could have an effect on head injuries risk. More research is needed in

relation with factors such as social mobility: MCS families social status could change from
one sweep to other, which could underestimate a social gradient; the role of ethnicity is still

unclear, there is no clear limit between ethnicity and social adversities[36-37].

Summarizing, the findings reported in this paper suggest that public health interventions at the
area-level should be considered to reduce head injuries incidence in early childhood. Policies
targeting specific needs of subgroups within a population have been shown to be effective in
reducing health inequalities. For example, in Canada the implementation of a policy upgrading
the safety of playground areas in the poorest neighbourhoods was effective in reducing the

association between area deprivation and general children injury rates[38].

Conclusion

Contrary to the research hypothesis, no social gradients in early childhood head injury were
observed. However, the findings suggest that children from the most deprived backgrounds
were more likely to suffer head injuries. Area deprivation showed the strongest association,
suggesting a threshold effect. Therefore, public health actions targeting the improvement of the

neighbourhoods in the most deprived areas may be important to reduce inequalities in early
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childhood head injuries. Further studies with other populations would help to better elucidate

how head injuries are distributed across the socioeconomic groups.
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