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Effect on hip fractures of increased use of hip protectors
in nursing homes: cluster randomised controlled trial
Gabriele Meyer, Andrea Warnke, R Bender, I Miihlhauser

Abstract

Objective To assess the effects of an intervention
programme designed to increase use of hip
protectors in elderly people in nursing homes.
Design Cluster randomised controlled trial with 18
months of follow up.

Setting Nursing homes in Hamburg (25 clusters in
intervention group; 24 in control group).
Participants Residents with a high risk of falling (459
in intervention group; 483 in control group).
Intervention Single education session for nursing
staff, who then educated residents; provision of three
hip protectors per resident in intervention group.
Usual care optimised by brief information to nursing
staff about hip protectors and provision of two hip
protectors per cluster for demonstration purposes.
Main outcome measure Incidence of hip fractures.
Results Mean follow up was 15 months for the
intervention group and 14 months for the control
group. In total 167 residents in the intervention group
and 207 in the control group died or moved away.
There were 21 hip fractures in 21 (4.6%) residents in
the intervention group and 42 hip fractures in 39
(8.1%) residents in the control group (relative risk
0.57, absolute risk difference —3.5%, 95% confidence
interval -7.3% to 0.3%, P=0.072). After adjustment
for the cluster randomisation the proportions of
fallers who used a hip protector were 68% and 15%
respectively (mean difference 53%, 38% to 67%,
P=0.0001). There were 39 other fractures in the
intervention group and 38 in the control group.
Conclusion The introduction of a structured
education programme and the provision of free hip
protectors in nursing homes increases the use of
protectors and may reduce the number of hip
fractures.

Introduction

Hip fractures are a major cause of disability and func-
tional impairment among elderly people.' Trials of hip
protectors in nursing homes have reported a reduction
of 50% in the incidence of hip fracture In general,
however, the acceptance of hip protectors is poor.* We
developed a two part intervention, consisting of struc-
tured theory based education and provision of free
equipment, directed at nursing staff and residents to
encourage the use of hip protectors. We evaluated
whether there were fewer hip fractures among elderly
people in nursing homes that received the intervention
programme compared with those in nursing homes
with optimised usual care.

Participants and methods

Nursing homes and residents
All 86 nursing homes in Hamburg with at least 70 resi-
dents were invited and 42 agreed to participate. The 42

homes made up 49 clusters, since we defined a cluster
as a nursing home by itself or an independently work-
ing ward of a large nursing home (see figure). In each
cluster a study coordinator was nominated. The
nursing staff selected 15 to 30 residents according to
predefined inclusion criteria: =70 years old, not
bedridden, and living in the nursing home for more
than three months.

Randomisation

We used computer generated randomisation lists for
concealed allocation of clusters by external central
telephone.

Intervention

In homes allocated to usual care (control group) the
nominated study coordinator received brief infor-
mation (10 minutes) about and demonstration of the
hip protector, and two hip protectors were provided
for demonstration purposes.

The intervention (intervention group) consisted of
structured education of staff, who then taught
residents, and provision of free hip protectors. We pro-
vided three hip protectors per resident (Safehip (Tytex,
Denmark), the only evaluated hip protector available at
the start of the study”).

The education session lasted for 60-90 minutes,
took place in small groups (average 12 members of
staff from each cluster), and was delivered by two inves-
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Table 1 Fracture data

Intervention group Control group Absolute risk difference} P value§
(n=459)* (n=483)t Relative risk (95% CI§) (adjusted y? test)
No of hip fractures 21 42 — — —
No (%) of residents with hip fractures 21 (4.6) 39 (8.1) 0.57 -3.5% (~7.3% to 0.3%) 0.072
No of other fractures 39 38 — — —
No (%) of residents with other fractures 35 (7.6) 32 (6.6) 1.15 1.0% (-4.0% to 6.0%) 0.695

*Mean follow up 15 months.
TMean follow up 14 months.
FIntervention minus control.

§Calculated according to methods of Donner and Klar,* which take cluster randomisation into account.

tigators. It covered information about the risk of hip
fracture and related morbidity; strategies to prevent
falls and fractures; effectiveness of hip protectors;
relevant aspects known to interfere with the use of pro-
tector, such as aesthetics, comfort, fit, and handling;
and strategies for successful implementation.

At least one nurse from each intervention cluster
was then responsible for delivering the same education
programme to residents individually or in small groups.

Study outcomes

Nursing staff used a specially developed documenta-
tion sheet on falls to collect outcome variables. We
checked data every two months during personal visits.
At the end of the study, one investigator and the nomi-
nated study coordinator from each cluster reviewed all
records to verify the completeness of data.

Our primary outcome variable was hip fracture. Sec-
ondary outcome measure was use of hip protectors
expressed as the proportion of falls with documented
use of the protector and the proportion of fallers with
documented use of the protector during at least one fall.
Reasons for non-adherence were registered. We also
recorded frequency of falls; other fractures related to
falls; hospital admissions and consultations with a physi-
cian related to falls irrespective of the reason for falls.

Statistical methods

We analysed the main outcome “hip fracture” and the
variable “other fractures” with y* test adjusted for clus-
ter randomisation." For all other follow up data we
used the cluster as the unit of analysis.

Results

The figure shows the flow of study clusters and partici-
pants through the trial. Baseline characteristics of
clusters and residents were similar between the study
groups including: age, sex, level of disability, and
history of fractures and falls. Data on fractures are
summarised in table 1. The relative risk of hip
fractures was 0.57 and the difference in absolute risk
was —3.5%, 95% confidence interval —7.3% to 0.3%,
P=0.072; number needed to treat=29 (number needed
to treat to benefit 14 to o, number needed to treat to
be harmed 350). Frequency of other fractures (table 1)
and falls (table 2) were not significantly different
between groups. After we adjusted for cluster
randomisation hip protectors were used on average by
15% of people who fell in the control group
compared with 68% in the intervention group
(40/274 v 158/237, P=0.0001) (table 2). There were
more hospital admissions related to falls in the control

Table 2 Falls, use of hip protectors, and medical attention related to falls during study period. Values are means (SD) unless stated

otherwise

Intervention group (25 Control group (24 Mean difference between P valuet (Wilcoxon
Variables clusters, 459 residents) clusters, 483 residents) groups* (95% CI)t rank sum test)
Fallers and fallst
Residents with =1 fall 237 274
Proportion of fallers 0.50 (0.20) 0.56 (0.16) -0.06 (-0.16 to 0.05) 0.32
No of falls 946 1409
Falls per resident 1.99 (1.53) 2.79 (2.07) -0.80 (-1.85 to 0.24) 0.14
Falls per resident per month 0.17 (0.13) 0.22 (0.15) -0.05 (-0.13 to 0.03) 0.23
Use of hip protectors
Residents who used hip protector 158/459 (34%) 40/483 (8%)
Proportion of residents who used hip protector 0.35 (0.21) 0.08 (0.12) 0.27 (0.17 to 0.36) <0.0001
Fallers who used hip protector 158/237 (67%) 40/274 (15%)
Proportion of fallers who used hip protector 0.68 (0.26) 0.15 (0.25) 0.53 (0.38 to 0.67) <0.0001
Falls in which hip protector was used 552/946 (58%) 160/1409 (11%)
Proportion of falls in which hip protector was used 0.54 (0.25) 0.08 (0.15) 0.46 (0.34 to 0.59) <0.0001
Medical attention related to falls
Residents with =1 hospital admission 96 135
No of admissions 121 21
Admissions per resident 0.26 (0.16) 0.46 (0.33) -0.20 (-0.35 to -0.05) 0.015
Admissions per faller 0.58 (0.37) 0.81 (0.54) -0.23 (-0.50 to 0.04) 0.12
Residents with =1 consultation with physician 93 119
No of consultations 17 234
Consultations per resident 0.25 (0.16) 0.47 (0.55) -0.22 (-0.45 to 0.01) 0.27
Consultations per faller 0.51 (0.25) 0.81 (0.96) -0.30 (-0.70 to 0.10) 0.61

*Intervention minus control.

tConfidence intervals and P values calculated on basis of data summarised at cluster level.

}Fall data of one control cluster with 15 residents not available.
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What is already known on this topic

Nursing home residents are at particularly high risk of fracturing a hip

Hip protectors can effectively prevent hip fractures

Adherence to the use of hip protectors is poor

What this study adds

The use of hip protectors in nursing homes can be substantially
increased by a single session education targeted at nursing staff and
residents and provision of free hip protectors

Increasing the use of hip protectors resulted in a relative reduction of
hip fractures of about 40%

group than in the intervention group (P=0.015),
whereas the difference in consultations was not
significant (P=0.27) (table 2).

Discussion

‘We have shown that the use of hip protectors can be
substantially increased among residents in nursing
homes, resulting in a relative reduction of hip fractures
of more than 40% at borderline significance. The inter-
vention comprised structured education of nursing
staff, encouragement of residents to use the protector,
and provision of hip protectors free of charge.

It is difficult to compare adherence to use of hip
protectors across different studies.” *'" There is no gen-
erally accepted definition of adherence, and methods
of assessment differ. Preselection of participants is a
further source of variation. For example, Kannus et al
included only residents who agreed to wear the protec-
tor.” They reported that in 74% of falls the hip protec-
tor had been worn. In our study the programme was
offered to all eligible residents in those homes
allocated to the intervention group. This approach
resulted in the use of protectors during 54% of falls
compared with 8% in the control group (proportions
adjusted for cluster randomisation). Lauritzen et al
found a compliance rate of 24% associated with a 56%
reduction in hip fractures.” This finding was explained
by a preferential use of the protector by residents at the
highest risk and with the highest possible benefit.

The apparent benefit of a lower rate of hospital
admissions related to falls in the intervention group
should not be overinterpreted, as there was a trend of

fewer falls in the intervention group that remains open
to various explanations.

The present study has several strengths. To avoid
violation of randomisation and selection bias we did
not exclude data from participants who declined to use
the hip protector. In contrast with former studies®”**
we used properly concealed allocation. Cluster
randomisation was essential because the intervention
programme relied on changes to nursing techniques.
We also recruited a large number of clusters and
performed statistical analyses taking cluster random-
isation into account.

In conclusion, we have shown that a structured edu-
cation programme and provision of free hip protectors
can increase use, and protect residents from hip fracture.
Long term implementation of the intervention requires
the provision of hip protectors on prescription for
elderly people at high risk of hip fracture.
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One hundred years ago

Lord Balfour and vaccination

THE antivaccination party has never had much success in
Scotland, and this week it has met with a very decided rebuff from
Lord Balfour, Secretary of State for Scotland. The Antivaccination
League had asked for an interview with him in the hopes of
obtaining some support in its effort to obtain for Scotland the
“benefits” of the English Act granting exemption from
prosecution to “the conscientious objector.” Their request was
granted, but they gained nothing whatever by it. In reply to the
deputation which represented the League, Lord Balfour said that
the benefits of vaccination seemed to him to be proved up to the

hilt, and that whatever damage, if any, it might cause in individual
cases was far outweighed by its general public utility. Such risks as
might be alleged to exist were a constantly diminishing quantity,
owing to the improvements that were introduced into the
processes of vaccination. The proved evils were so infinitesimal as
compared with the great protection afforded by it, that he
considered the State was not only entitled, but morally bound, to
do everything in its power to ensure efficient performance of
vaccination.

(BM] 1903;i:923)
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