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ABSTRACT

Background: Childhood falls are an important global public health problem, but there is
a lack of evidence about their prevention. Falls on one level result in considerable

morbidity and they are costly to health services.

Objective: To estimate odds ratios for falls on one level in children aged 0-4 years for a

range of safety behaviours, safety equipment use and home hazards.

Design, setting and participants: Multicentre case-control study at hospitals, minor
injury units and general practices in and around 4 UK study centres. Participants
included 582 children less than 5 years of age with a medically attended fall injury
occurring at home and 2460 controls matched on age, sex, calendar time and study

centre.
Main outcome measure: Fall on one level.

Results: Cases’ most common injuries were bangs on the head (52%), cuts or grazes
not needing stitches (29%) or cuts or grazes needing stitches (17%). Comparing cases
to community controls in the adjusted analyses, significant findings were observed for
only 2 exposures. Injured children were significantly less likely to live in a household
without furniture corner covers (adjusted odds ratio (AOR) 0.72, 95%CI 0.55, 0.95), or
without rugs and carpets firmly fixed to the floor (AOR 0.76, 95% CI 0.59, 0.98).

Conclusions: We did not find any safety practices, use of safety equipment or home
hazards associated with a reduced risk of fall on one level. Our findings do not provide

evidence to support changes to current injury prevention practice.

INTRODUCTION

Unintentional falls are the leading cause of medically attended childhood injuries in most
countrie with the under-fives having higher rates of non-fatal falls than older

childrenﬁlglobally, falls are the 12th leading cause of disability-adjusted life years lost
in this age group| |and incur high health service costs, accounting for over $1billion in

the USA in 200

The severity of injuries from falls varies according to the height of the fall, amongst

other factors. Falls on one level (e.g. slips and trips) make a substantial contribution to



the overall burden of fall-related injuries. In England in 2012-13 they accounted for 23%
of fall-related hospital admissionsljand in 2002 (the latest year for which data were
collected) they accounted for 30% of fall-related emergency department (ED)
attendancesin the under-fivesEl Although fall injuries represent a considerable health
burden, there is little evidence of modifiable risk factors or effective strategies to prevent
childhood falls in the homeEl particularly falls on one IeveIEIThis multicentre case-
control study therefore investigates modifiable risk factors for falls on one level in

children under-five years in the home.

Our primary objective was to estimate odds ratios for medically attended falls on one level
occurring in the home or garden in children under 5 years of age, for a range of
exposures (safety behaviours, safety equipment use and hazards), adjusted for a range of
potential confounding factors. The secondary objective was to investigate whether
associations between exposures and falls on one level varied by socio-demographic factors
previously found to be associated with differential effectiveness of home safety

interventions (child age, gender, ethnicity, single parenthood, housing tenure, and
unemploymentﬂ

METHODS

Study design and setting

The methods have been described in full in the published protocol *°.This was one of five
multicentre matched case-control studies that employed identical methods to explore
modifiable risk factors for poisonings, scalds, falls from furniture, falls on one level, and
stair falls!®. These were conducted simultaneously within NHS hospitals in four areas of
the UK: Nottingham and Derby; Bristol; Norwich and Great Yarmouth; Newcastle upon
Tyne and Gateshead. Cases were recruited between 14 June 2010 and 15 November
2011. Control recruitment commenced at the same time as case recruitment and ended

within 4 months of case recruitment.

Ethical approval was obtained from Nottingham Research Ethics Committee 1 (study
reference number 09/H0407/14). Completion and return of a questionnaire was taken as

informed consent.

Participants

Cases comprised children less than 5 years of age who attended an ED or minor injury
unit (MIU) or were admitted to hospital with a fall on one level occurring in their home or
garden. Children with intentional or suspected intentional injury, those living in

residential care and those with fatal injuries were excluded. Parents/carers of potentially



eligible children were invited to participate during their medical attendance or by
telephone or post within 72 hours of attendance. Non-responders were sent one
reminder two weeks after the initial approach. Controls were children who had not
sustained a medically attended fall on one level on the date of the case’s injury,
matched on age (within 4 months), sex and calendar time (within 4 months of injury) to
the case, and recruited from the case’s general practice (or a neighbouring practice).
Children living in residential care and those previously participating as a case in the
study were excluded. The 10 potentially eligible controls with dates of birth closest to
that of their matched case were identified from the practice register and were sent
postal study invitations. To increase power and make efficient use of recruited
participants, control participants from cases with more than four controls, controls no
longer matched to cases (eg, case had subsequently been excluded), and control
participants participating in one of the other 4 ongoing case-control studies were

matched on age, sex and study centre to cases which did not have four controls.

Measurement exposures and confounding variables

Parents completed questionnaires asking about home hazards, safety equipment use,
safety behaviours and potential confounders. Questionnaires were developed by the
research team in conjunction with a lay research advisor, and were age-specific (0-12
months, 13-36 months, and 37-59 months), containing measures of child behaviour and
temperament, and health related quality of life, to reflect appropriate developmental
levels. They were piloted on parents of children attending EDs within participating
hospitals and control questionnaires were piloted on parents attending local children’s
centres. To increase response rates respondents were sent a £5 shopping voucher on

receipt of completed questionnaires ! 12

. Questions referred to the 24 hours preceding
injury, or for controls the 24 hours prior to questionnaire completion for use of (response
options: yes/no):

e Baby walkers (ages 0-36 months)

e Playpens or travel cots (ages 0-36 months)

e Stationary activity centres (ages 0-36 months)

e Safety gates anywhere in house

e Furniture corner covers

e Rugs or carpets being firmly fixed to floor

Questions referred to the seven days prior to injury or questionnaire completion
(response options: every/ most/some days/never/not applicable, grouped into at least
some days vs. never with analyses excluding not applicable responses) for:

e Electric wires or cables trailing across floors



e Tripping hazards on floors
e Allowing unsupervised play in the garden
e Locking back doors to prevent access to the garden

e The use of safety gates to prevent access to garden

Questions asked about teaching children safety ruleﬂ about (response options:
yes/no):
e Slippery floors

e Running in the house

Responses to eight of the questions which could be verified by observation were
validated during home visits to a sample of 162 case-control study participants who had
expressed interest in taking part in further research (see Table Z)FEI Participants were
asked to take part in a home safety study and not informed that the purpose of the

home visit was to validate their previously completed questionnaire.

Questions on potential confounders asked about:

e family size and structure, ethnic group, overcrowding, housing tenure, receipt
of state-provided means-tested benefits, maternal age, time cared for outside
the home, place of out-of-home care, area-level deprivation (Index of Multiple
Deprivation (IMD) scorﬂ) and straight line distance from home address to
hospitallj;

e validated measures of child behaviour and temperament (the activity and high
intensity pleasure subscales of the Infant, Early Child and Child Behaviour
Questionnaires; IBQ, ECBQ and CBQJ'[ %!, parenting daily hassles (parenting
tasks subscale)ﬁlﬂ parental mental health scale (HADS)E'I child health related
quality of life inventory (PedsQL)Eﬂj and general health visual analogue scale
(VAS)

Study size

Based on data on the prevalence of exposures from previous studies 28 %

, ranging from
36% (using a baby walker) to 76% (not using a stationary playcentre), 496 cases and
1984 matched controls were required to provide 80% power, with a 5% significance
level and a correlation between expsoures in cases and controls of 0.1°°, to detect an
odds ratio of 1.43 (equivalent to an odds ratio of 0.70 expressed as a protective

association).



Statistical methods

Conditional logistic regression was used to estimate odds ratios (ORs) and 95%
confidence intervals for each exposure variable, adjusted for deprivation and distance from
hospital, plus confounding variables. The choice of confounders to include in multivariable
models for each exposure was based on directed acyclic graphs (DAGs).*"* The

confounders adjusted for in each model are specified in Table 3.

Response options for questions pertaining to the frequency of safety behaviours
were grouped into at least some days vs. never with analyses excluding not

applicable responses.

The linearity of relationships between continuous confounders and case/control
status was tested by adding higher-order terms to regression models, with
categorisation where there was nonlinearity. Interaction terms were added to
regression models to explore differential effects by child age, gender, ethnic
group, single parenthood, non-owner occupied housing and unemployment?,
with significance assessed with likelihood ratio tests (P<0.01). Where significant

interactions were found stratified ORs are presented.

For the PedsQL, mean scale scores were computed by summing items and dividing by
number of items answered. Means were not computed where =50% items were missing.
For the HADS, single missing item values for each subscale were imputed using the mean
of the remaining 6 items. Subscale scores were not computed when more than one item
was missingF:IThe same approach was used for missing values of PDH, since we were
unable to find guidance on this. The main analyses were complete case analyses including
single imputed values for HADS and PDH. For the IBQ, ECBQ and CBQ missing values were
scored as the total score divided by the total number of questions answered Ef Sensitivity
analyses imputed missing data for all exposures and confounders. Twenty multiply

imputed datasets were imputed and combined using Rubin’s rulesEf.

For exposure variables validated by home visits, sensitivity, specificity, positive and
negative predictive values (with 95% exact confidence intervals) were calculated assuming
observed values were the “true” values, see Figure 1. The values were calculated for cases

and controls seperately in order to to assess differential reporting between the two groups.



Figurel. Formulae

RESULTS

In total, 582 cases, 2460 controls (including 706 extra matched controls) participated.
The process of recruitment is shown in Figure 1. The recruitment rate was 24% for both
cases and controls. Study participants and non-participants were similar in terms of age
group (0-12 months, 12% vs 12%; 13-36 months, 62% vs 63%; =37 months 25% vs
25%), and sex (male 62% vs 61%).



Figure 2: Selection of cases and controls and flow of participants through study



The mean number of controls recruited per case was 4.23. The median time from date of

injury to date of questionnaire completion for cases was 10 days (interquartile range 6-

20). Most cases (80%) sustained single injuries, most commonly bangs on the head

(52%), cuts or grazes not needing stitches (29%) or cuts or grazes needing stitches

(17%). 47% of cases were seen but did not require treatment, 46% received treatment

in ED, 4% were discharged with outpatient or general practice follow up, and 3% were

admitted to hospital.

As shown in Table 1 cases were similar in age to controls (median age 2.08 vs. 2.16

years), but were more likely to have a mother who had her first child under the age of
20 (16.5% vs 10.8%), live in a household with no adults in paid work (19.1% vs.

12.4%), live in a household receiving state benefits (44.3% vs. 37.0%) and live in non-

owner occupied housing (42.5% vs. 32.7%).

Table 1. Characteristics of cases and controls (percentage, unless stated otherwise)

[missing values].

Characteristics Cases Controls
n=582 n=2460

Study centre

Nottingham 192 (33.0) 765 (31.1)

Bristol 180 (30.9) 817 (33.2)

Norwich 137 (23.5) 614 (25.0)

Newcastle 73 (12.5) 264 (10.7)

Median age in years (IQR)* 2.08 (1.42, 3.13) 2.16 (1.53, 3.22)

Age group:

0-12 months 73 (12.5) 206 (8.4)

13-36 months 355 (61.0) 1,591 (64.7)

37-62 months 154 (26.5) 663 (26.9)

Male 355 (61.0) 1,507 (61.3)

Ethnic Origin: White 512 (89.8) [12] 2,232 (91.9) [32]

Number of children aged 0-4 years in family [11] [34]

0 2 (0.4) 20 (0.8)

1 365 (63.9) 1,438 (59.3)

2 180 (31.5) 867 (35.7)

>3 24 (4.2) 101 (4.2)

First child 244 (44.5) [34] 959 (42.5) [206]

Maternal age < 19 at birth of first child**

86 (16.5)[9]

244 (10.8)[15]

Single adult household

80 (14.0) [12]

263 (10.9) [49]

Median weekly hours out of home child care

(IQR)

10 (0; 20.0) [45]

15 (2.5; 24.0) [132]

Adults in paid work [12] [33]

> 2 263 (46.1) 1,381 (56.9)
1 198 (34.7) 745 (30.7)
0 109 (19.1) 301 (12.4)

Receives state benefits

252 (44.3) [13]

893 (37.0) [48]

Overcrowding >1 person per room

51 (9.3) [32]

173 (7.4) [127]

Non owner occupier

242 (42.5) [13]

792 (32.7) [38]

Household has no car

71 (12.4) [7]

252 (10.4) [29]




Characteristics Cases Controls

n=582 n=2460
Median IMD score (IQR) 17.1 (8.8;31.8) 15.1 (9.3;26.8) [26]
Median distance (km) from hospital (IQR) 3.3 (2.0; 5.0) 3.7 (2.4; 6.4) [25]

Mean CBQ score (SD)

4.66 (0.98) [40]

4.60 (0.87) [213]

Long term health condition

55 (9.7) [13]

187 (7.7) [14]

Child health visual analogue scale (CBQ) (range
0-10) (median (IQR))

10 (9.3; 10) [5]

9.6 (8.5; 10) [23]

Median Health related quality of life (PedSQL)

n=308 [12]
93.1 (86.1; 97.6)

n=1,413 [29]
89.3 (82.1; 94.0)

Median parenting daily hassles (PDH) tasks
subscale (IQR)***x*

13.0 (9.0, 16.0) [63]

13.7 (10.0, 17.1) [132]

Mean hospital anxiety and depression scale
(HADS) (SD)****

10.7 (6.3) [14]

11.0 (6.2) [35]

Percentages may add up to more than 100 due to rounding. * age when questionnaire completed. **only
applicable where mothers completed questionnaire. .
any scale missing. **** missing values refer to those with more than one item missing. IQR=Inter-quartile
range. IMD: higher score indicates greater deprivation. CBQ: higher score indicates more active and more

*** missing values refer to those with = 50% items on

intense behaviour. PDH: higher score indicates more hassle. HADS: higher score indicates greater symptoms of

anxiety/depression. Child health visual analogue scale: higher score indicates better health. PedsQL: higher

score indicates better quality of life

The sensitivity, specificity and predictive values for exposures validated by home

observations are shown in Table 2. Specificities for all 8 items of nursery or safety

equipment were high (> 70%) in both cases and controls. Sensitivity was high for only

four items in cases and three in controls. Negative predictive values were high for all

eight exposures in cases and seven in controls. Positive predictive values were high for

only three exposures (all related to safety gates) in both cases and controls. There were

only two items (safety gates at top and bottom of stairs) with high values for both

specificity and sensitivity.
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Table 2. Sensitivity, specificity and predictive values for self-reported exposures
compared to observed exposures for cases and controls

Exposure Sensitivity | Specificity PPV NPV x?
(95%CI) (95%CI) (95%CI) (95%CI) (p)
Has stair cases 87.2 75.7 79.1 84.8
gate at top (72.6, 95.7) | (58.8, 88.2) | (64.0, 90.0) | (68.1,94.9) | 0.14
of stairs' | controls 93.2 71.4 83.7 87.0 (0.71)
(81.3,98.6) | (51.3, 86.8) | (70.3,92.7) | (66.4, 97.2)
Has stair cases 89.3 85.4 78.1 93.2
gate at (71.8,97.7) | (72.2,93.9 | (60.0,90.7) | (81.3,98.6) | 0.00
bottom of trol 93.5 78.9 78.4 93.8 (0.95)
stairs? controls 1 78,6, 99.2) | (62.7,90.4) | (61.8,90.2) | (79.2, 99.2)
Has other cases 45.0 98.2 90.0 83.6
safety gates (23.1, 68.5) | (90.6, 100) | (55.5,99.7) | (72.5,91.5) | 1.49
in the trol 40.5 91.9 83.3 60.7 (0.22)
house® controls | (24.8, 57.9) | (78.1,98.3) | (58.6, 96.4) | (46.8, 73.5)
Use of 66.7 91.7 50.0 95.7
corner €ases 1 (29.9,92.5) | (82.7,96.9) | (21.1,78.9) | (87.8,99.1) | .23
covers on 0.63)
any controls 75.0 79.5 28.6 96.7 (
furniture’ (34.9, 96.8) | (68.4, 88.0) | (11.3,52.2) | (88.5, 99.6)
cases 50.0 74.1 12.5 95.2
Use of baby (6.8,93.2) | (60.3,85.0) | (1.6,38.3) | (83.8,99.4) | 0.24
walker? controls 60.0 78.3 31.6 92.2 (0.62)
(26.2,87.8) | (65.8,87.9) | (12.6,56.6) | (81.1, 97.8)
Use of cases 83.3 88.2 45.5 97.8
stationary (35.9, 99.6) | (76.1,95.6) | (16.7, 76.6) | (88.5,99.9) | 3.36
olay centre? | controls 44 .4 77.0 22.2 90.4 (0.07)
(13.7,78.8) | (64.5,86.8) | (6.4,47.6) | (79.0, 96.8)
cases 100 96.4 50.0 100
Use of play (15.8, 100) | (87.7,99.6) | (6.8,93.2) | (93.4,100) | 0.53
pen? controls 66.7 95.5 40.0 98.4 (0.47)
(9.4,99.2) | (87.3,99.1) | (5.3,85.3) | (91.6,100)
Use of travel case 57.1 92.2 50.0 94.0
cot instead (18.4,90.1) | (81.1,97.8) | (15.7,84.3) | (83.5,98.7) | 0.17
of a trol 33.3 94.0 20.0 96.9 (0.68)
playpen? | "' | (0.8, 90.6) | (85.4,98.3) | (0.5,71.6) | (89.3,99.6)

PPV = positive predictive value, NPV= negative predictive value.

1 Only people with stairs were asked these questions in the Study A questionnaire so this analysis was only
carried out on people who had stairs (cases: n=77; controls: n=74)

2These practices were only asked for children in the two younger age groups (cases: n=59; controls: n=70)
3 All participants were asked this question (cases: n=81; controls: n=81)

Table 3 shows the frequency of exposures and ORs for the complete case and multiple
imputation analyses, adjusted for confounding variables as listed. Significant findings
were observed for only 2 exposures. Injured children were significantly less likely to live
in a household without furniture corner covers (adjusted odds ratio (AOR) 0.72, 95%CI
0.55, 0.95), or without rugs and carpets firmly fixed to the floor (AOR 0.76, 95% CI
0.59, 0.98). There was a difference of more than 10% between odds ratios from
complete case (CC) and multiple imputation (MI) analysis for only two exposures (did
not use safety gate to prevent access to garden AOR(MI) 0.78, 95%cCI 0.50,1.21;
AOR(CC) 1.01, 95%CI 0.58,1.74; not taught rules about running in house AOR(MI) 0.82,
95%CI 0.64,1.06; AOR(CC) 0.73, 95%CI 0.54,1.00).
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Table 3. Frequency of exposures in cases and controls and adjusted odds ratios from complete case and multiple imputation analyses

Cases Controls .
Exposures n=582 n=2,460 Ag‘;ﬁf‘ég" Confounders adjusted for!
(%) (%)
Used safety gates*
YES 412 (75.5) 1779 (77.3) 1.00 HADS, hours of out-of-home child care,
NO 134 (24.5) 524 (22.7) 1.12 (0.83; 1.49) PDH, first child
[36] [157]
Used furniture corner covers*
YES 135 (23.4) 458 (18.8) 1.00 HADS, hours of out-of-home child care,
NO 443 (76.6) 1982 (81.2) 0.72 (0.54; 0.94) PDH, first child, uses safety gate
[4] [20]
Had rugs/carpets firmly fixed to the floor*
YES 420 (73.6) 1634 (66.9) 1.00 HADS, hours of out-of-home child care,
NO 151 (26.4) 808 (33.1) 0.77 (0.59; 0.99) PDH, first child, uses safety gate
[11] [18]
Electric cables or wires were trailing across floor **
NO 464 (84.4) 1906 (80.1) 1.00 HADS, hours of out-of-home child care,
YES 86 (15.6) 475 (19.9) 0.75 (0.55; 1.02) PDH, first child, uses safety gate
[14] [16]
Items on the floor which could be tripped over**
NO 184 (33.2) 725 (29.9) 1.00 HADS, hours of out-of-home child care,
YES 371 (66.8) 1698 (70.1) 1.07 (0.82; 1.38) PDH, first child, uses safety gate
[14] {18} [16]{63}
Back door was locked to prevent access to garden**
YES 304 (61.2) 1327 (60.9) 1.00 HADS, hours of out-of-home child care,
NO 193 (38.8) 851 (39.1) 0.97 (0.75; 1.27) PDH, first child, uses safety gate
[17] {68} [23]{259}
Used safety gate to prevent access to garden**
YES 42 (10.3) 111 (6.4) 1.00 HADS, hours of out-of-home child care,
NO 364 (89.7) 1631 (93.7) 1.01 (0.58; 1.74) PDH, first child, uses safety gate
[16]{160} [36]{682}
Child played in garden without adult present**
NO 367 (70.4) 1456 (65.4) 1.00 HADS, hours of out-of-home child care,
YES 154 (29.6) 770 (34.6) 0.89 (0.68; 1.17) PDH, first child, uses safety gate
[13]{48} [27]{207}
Had taught child rules about slippery floors
YES 336 (60.7) 1484 (62.0) 1.00 . .
NO 218 (39.3) 910 (38.0) 1.13 (0.83; 1.52) HADS, PDH, first child uses safety gate
[28] [66]
Had taught child rules about running in the house
YES 352 (64.0) 1454 (60.8) 1.00 . .
NO 198 (36.0) 939 (39.2) 0.73 (0.54; 1.00) HADS, PDH, first child uses safety gate
[32] [67]
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Safety practices measured only in children aged Cases Controls Adjusted OR
n=428 n=1797 (95% CI) Confounders adjusted for’
0-36 months
(%) (%)

Used baby walker* HADS, hours of out-of-home child care,
NO 306 (72.3) 1243 (70.1) 1.00 PDH, first child, uses safety gate
YES 117 (27.7) 530 (29.9) 0.83(0.59; 1.16) v ¥ atety gate,

[5] [24] playpen/travel cot, activity centre
Used playpen or travel cot* HADS, hours of out-of-home child care,
YES 75 (17.9) 252 (14.2) 1.00 PDH, first child, uses safety gate, baby
NO 345 (82.1) 1521 (85.8) 0.90 (0.61; 1.33) walker, activity centre

[8] [24]
Used stationary activity centre* HADS, hours of out-of-home child care,
YES 71 (16.9) 381 (21.5) 1.00 PDH, first child, uses safety gate, baby
NO 350 (83.1) 1391 (78.5) 1.37 (0.95; 1.97) walker, playpen/travel cot

[7] [25]

[missing values] {not applicable responses} Percentages may not add up to 100% due to rounding. * in the last 24 hours ** at least some days in the last week. [All adjusted models

adjusted for index of Multiple Deprivation and distance from hospital in addition to listed confounders. CBQ = Child behaviour questionnaire, PDH = Parenting daily hassles scale. HADS=

Hospital anxiety and depression scale.
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There was a significant interaction (p=0.002) between the number of adults in the
household and rugs or carpets not being firmly fixed to the floor (See Table 4). In one-
parent households, having rugs or carpets not firmly fixed to the floor significantly
increased the odds of a fall on one level (AOR 2.54, 95%CI 1.16, 5.54) but in
households with more than one adult, the odds of a fall were significantly reduced (AOR
0.69, 95%CI 0.52, 0.90). One of the AORs for the interaction analyses differed between

analyses using the multiply imputed and complete case data by more than 10%.

Table 4. Comparison between complete case analysis and analysis using multiple

imputation where significant interactions were found in the complete case analysis

Adjusted OR
(95% CI) by number of adulits living
Exposure with child inI:f;cftc::m
One adult More than one
adult
Did not have P=0.002
rugs/carpets firmly 2.54 (1.16, 5.54) 0.69 (0.52, 0.90)
fixed to the floor *

Adjusted for confounders as in Table 3.
* in the last 24 hours.

DISCUSSION

Falls on one level result in considerable morbidity and health service use in the under-fives, but our
study did not find safety practices, use of safety equipment or home hazards which
reduced the odds of a medically attended fall on one level. Conversely, we found not
using furniture covers and not having rugs or carpets firmly fixed to the floor were
associated with decreased odds of a fall on one level. Validation of exposures showed
high (>70%) sensitivity and specificity for only 2 of the 8 items measured on home visits

(safety gates at top and bottom of stairs).

This study has a number of strengths. It is the first case-control study exploring a wide
range of modifiable risk factors for falls on one level in young children. We recruited
more than the required sample size, adjusted for a wide range of confounding variables,
and findings in the multiple imputation analyses were very similar to those in the
complete case analysis. Home observations found most exposures were reported with

similar accuracy in cases and controls.

Our results should be interpreted in the context of the limitations of this study. Although
participation rates were the same for cases and controls, they were low. This raises the
possibility of selection bias if participation was associated with exposures or with

case/control status. Participants and non-participants were similar in age and sex, but

14



we were unable to measure exposures in non-participants, so the extent to which
selection bias may have occurred is unknown. Exposures were self-reported, so recall
and social desirability bias may have also have occurred. The results of our validation
study indicate that some exposures were likely to have been misclassified, which may
have resulted in odds ratios tending towards unity. The prevalence of some exposures
amongst controls differed from that used in our sample size calculation (five were lower,
four were higher), so our study may have been underpowered to detect associations
between some exposures and falls on one level. This particularly applies to using safety
gates anywhere in the house and across kitchen doors to prevent garden access, having
trailing cable on floors and use of baby walkers and playpens. Conversely, the large
number of statistical tests undertaken may have resulted in type 1 error which may
explain the small number of significant associations we found. Our study did not
differentiate cases by whether the fall occurred in the house or in the garden although
we did collect data on exposures relevant to both the house and garden. In addition we
did not collect data on the type of floor coverings within homes or in gardens because
our study would have been underpowered to detect differences between cases and
controls for such exposures. Larger studies would be required to study falls in houses
and gardens separately and to explore the risks associated with different types of floor

covering.

Cases appeared to be slightly more socio-economically disadvantaged than controls,
which is a well-known known risk factor for child injury and is hypothesised to increase
the risk of injury through a range of structural and behavioural mechanismﬂ Cases
would therefore be expected to have a higher prevalence of exposures than controls, but
the two significant associations we did find were in the opposite direction to this. Our
findings of reduced odds of a fall in households without furniture covers or without
firmly fixing rugs and carpets to the floor may possibly be explained by type 1 error or
residual confounding, such as differences in supervisory practices. Previous research
suggests parents adapt their supervision according to their perceptions of injury risklfl
Parents in households with hazards which increase the risk of fall-related injuries (e.g.
not having rugs or carpets firmly fixed to the floor or not using furniture covers) may

supervise children differently from parents in households without those hazards. Several

studies suggest parental supervision is associated with reduced injury risk[>>***| and if

supervision is effective at preventing falls, this may explain our findings of a protective
association for these exposures. We were unable to measure parental supervision within

our study as validated self-completion tools did not exist at that time.
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Many falls on one level occur to young children whilst learning to walk or during play and
although our study limitations may explain our negative findings, it is also possible that

the exposures we measured do not protect against falls on one level in this age group.

Comparisons with previous research

One small Australian case-control study recruited infants aged 6-12 months with head or
face trauma attending EDs and compared them to age matched community controlslj.
In contrast to our findings, they found infants using baby walkers most days and those
starting using walkers before 8 months of age had a 2-3 fold higher odds of a head
injury than those who used walkers less frequently or started use at an older age.
Differences in the findings of the two studies may relate to inclusion of multiple
mechanisms of falls or design changes to baby walkers after the introduction of new
European standards in 2005|j’.

Implications for research and practice

Further research is required to identify modifiable risk factors for falls on one level in
young children, including those our study was underpowered to detect and type of
flooring. As we did not find a reduced risk of falls on one level with any safety practices
or items of safety equipment, exploring the effect of parental supervision on falls risk
would be useful. Self-controlled case series incorporating time varying measures of
supervision, safety practices, safety equipment use and hazards may be helpful.
Development of valid measures of parental reported supervision, which were not subject
to recall bias between parents of injured and uninjured children, would greatly assist in
this process. Our findings do not provide evidence to change the advice currently given

to parents about reducing the risk of falls on one level in young children.

What is already known on this subject

e Childhood falls are an important global public health problem, but there is a lack
of evidence about their prevention.
e Falls on one level result in considerable morbidity and are costly to health

services.

What this study adds

e None of the safety practices or home hazards measured in this study was found
to reduce the odds of having a medically attended fall on one level in children
aged under 5 years.

e There is a need to explore other possible risk factors for falls in young children,

including the role of parental supervision.
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