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Initial accep tance and continued adherence to wearing hip protectors

Variations in initial acceptance and continued adherence

to wearing hip protectors:

Are they explained by factors other than staff attitude?

Colin cryer,

Senior Research Fellow

Centre for Health Services Studies

University of Kent

Summary

Background

Hip fractures are an important consequence of falling. Methods of preventing hip

fractures include:

1. reducing the risk of falling ,

2. strengthen ing (or maintaining the strength of bones) through osteoporosis

treatment and prevention , and

3. through the use of hip protecto rs.

Cluster-randomised trials indicate that for those living in residential care and nursing

homes with a high risk of hip fracture. a programme of providing hip protectors appears

to reduce the incidence of hip fractures.

The East Kent Hip Protecto r Project investigated a programme to introduce hip

protectors into 17 selected residential care homes across 5 peGs in East Kent. This

work found initial acceptance of hip protectors of 51%. and continued adherence

amongst those who accepted and wore the hip protectors at least once of 29% (24 hour

adherence rate) and 37% (daytime adherence rate). Large variations in the adherence

rates between homes were found ; they varied from 0% to 80%.
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Impressions obtained by the investigators were that support for the promotion of hip

protectors varied substantially across the homes. Consequently. it was hypothesised that

staff attitude and support affects initial acceptance and continued use of hip protectors.

Purpose

A new study involving primary data collection would be required to investigate this

hypothesis. Before such a study is considered. it was proposed to investigate other

potential reasons for the variations - using the data from the East Kent Hip Protector

Project.

Research question

Can factors other than staff knowledge and attitude explain the variation between homes

in initial acceptance and continued adherence to wearing hip protectors?

Methods

Residents were offered hip protectors and an assessment to identify modifiable risk

factors for falls. Whether the resident refused. or the staff member refused the hip

protecto rs on the resident's behalf. was described firstly across all homes. and then

disaggregated by home.

Person-level factors were investigated to see if they could explain the variat ions between

the residential care homes in East Kent in (a) initial acceptance and (b) continued

adherence. The factors were: age. gender. months in residence at the home. long-term

problems (ie. arthritis. stroke. diabetes. Parkinson's disease), postural hypotension.

hypertension. dizziness, ability to transfer, help I supervision with walk ing. assistance

with stairs, use of walking aids, use of a wheelchair, vision problems. continence

problems, history of falls or fractures, and fear of falling I falls efficacy .
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The following home-related factors were also investigated to see if they could explain the

variations in initial acceptance and continued adherence: number of beds in the home ,

number of residents at basel ine, history of fractured neck of femur over the previous 4

years and during the last year , average number of admissions to hospital , and peG

area.

Statistical analysis

In order to investigate the variation between the homes in initial acceptance, all of the

individual-level variables were entered into a mixed-model logistic regression analysis,

and backward elimination was used to remove the least significant term at each iteration.

This was continued until all terms left in the model were significant at the 20% level.

Then the home-related variables were entered into the model , and the process repeated.

The results for all terms remain ing in the model were reported . This was repeated for

continued adherence, but using mixed-model multiple linear regression rather than

logistic regression.

The effect of the factors on the between-home variabil ity in initial acceptance and

continued adherence rates were tabulated and presented graphically.

I
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Results

Key results from this work are:

Initial acceptance

1. 299 residents were offered hip protectors, and in 146 instances they were

refused (Figure 1). Figure 2 shows the pattern of initial acceptance and reasons

for rejection of hip protectors by residential care home.

Figure 1: Rate of initi al acceptance of hip protectors, with
reasons for not accepting.
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Figure 2: Patterns of acceptance and reasons for rejecting

hip protectors
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2. Increased initial acceptance of hip protectors was associated with decreased

age, female gender, dizziness, and reduced activities due to fear of falling .

Decreased initial acceptance of hip protectors was associated with hypertension,

and difficulty seeing distant objects .

3. Increased initial acceptance was associated, but not significantly, with the

following characteristics of the care home in which they lived: lower number of

recorded fractured femurs , increased rate of previous admissions to hospital , and

a smaller number of residents in the home.

Continued adherence

4. Increased continued adherence to wearing hip protectors was associated with

hypertension, incontinence, and a previous history of falls and fractures.

Decreased continued adherence to wear ing hip protectors was associated with

arthr itis of the lower Iimb(s), dizziness on first rising, and the need for physical

assistance with stairs and steps.
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Figure 3: Res ident-level and home-level risk factors for initial acceptance and continued
adherence identifi ed in the mixed effects regressi on models
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5. Increased initial acceptance was associated with the following characteristics of

the care home in which they lived : higher number of recorded fractured femurs,

and decreased rate of prev ious admissions to hospital.

Points (2) to (5) above are illustrated in Figure 3.

Variation between homes

6. Following adjustment for resident-level and home-related factors, including peG,

the analysis indicates that there is still substant ial variation between homes in

initial acceptance rates (Figure 4).

F igure 4. Percentage of variance between homes expla ined by resident ·
level and home-level factors - Initial acceptance .
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7. The variation between homes in continued adherence rates appears to be almost

completely explained by these resident-level and home-related factors (Figure 5).

Figure 5. Percentage of variance between homes explained by res ident-level and
home-level factors - continued adherence.
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Discussion

1. There is less certainty about the effectiveness of hip protectors following the

publication (since March 2001) of individually random ised trials.

2. Nevertheless, c1uster-randomised trials indicate that , for those Jiving in

institutional care with a high background incidence of hip fracture , a programme

of providing hip protectors appears to reduce the incidence of hip fractures.

3. Initial acceptance and continued adherence to wear ing hip protectors has been a

problem in most studies, inclUding the East Kent Hip Protector Project

4. This work has identified resident-level and home-related factors associated with

initial acceptance of and continued adherence to wearing hip protecto rs.

5. It also found that:

a. following adjustment for resident-level and home-related factors , including

peG, the analysis indicates that there is still substantial variation between

homes in initial acceptance rates.

b. the variation between homes in continued adherence rates appears to be

almost complete ly explained by these resident-level and home-related

factors.

6. The substantial variation between homes in initial acceptance rates, after

adjust ing for resident-level and home-related factors , could be due to staff or

resident knowledge and attitude in respect of hip protectors.

7. In respect of the continued adherence to wearing hip protectors , it appears that

differences between homes in staff knowledge and altitudes, may not be such

important factors .

• Colin Cryer , CHSS. Univers ity of Kent 9 21 May 2004
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Implications for future research

As a result of this work . I have made the following 2 recommendations:

~ Work to investigate the effect of residential care staff knowledge and attitude on

initial acceptance seems justified.

~ Work to investigate the effect of staff knowledge and attitude on continued

adherence to wearing hip protectors is now questionable in the light of these

results.
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Variations in initial acceptance and continued adherence

to wearing hip protectors:

Are they explained by factors other than staff attitude?

Colin Cryer,

Senior Research Fellow

Centre for Health Services Studies

University of Kent

1. Background

Falling amongst older people is a significant problem.' 23 45 Approximately 30% of

people aged 65 and over living in the community fall each year, half of those do so

repeatedly, and an estimated 50% of people aged 85 and over fall each year.' • 7 • 9 ' 0

The rate of falling amongst those living in institutions (excluding acute hospitals) has

been estimated at 50%, with 10-25% suffering severe consequence." 12 One of the most

serious consequences of falling is fractured neck of femur (hip fracture).· The vast

majority of fractured hips result from a fall . 13 Around 1-2% of commun ity-dwelling older

people and 5-7% of nursing home residents fracture their hip each year .· 14' 5 The

service cost of treatment and care of an older person with a hip fracture has been

estimated at over £12,000 during the first year following hip fracture, at 1995/6 costs. "

More recently, the cost of a hip fracture has been estimated at over £21,000 " .

Estimated 1-year mortality ranges from 12% to 25%, and less than half of surviving

patients recover their pre-fracture levels of physical functioning.17
' . ' 9 20

The principal ways of preventing hip fracture are: prevention of falls, ensuring bones are

strong enough to withstand the impact following a fall, and / or protecting the hips with

pads which absorb or deflect much of the energy away from the vulnerable area." This

Colin Cryer, CHSS, University of Kent 11 21 May 2004
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work focuses on the latter of these interventions. Direct impact on and around the hip is

the cause of the majority of hip fractures ." 22 23 24 25 2.

Hip protectors are a very important means of protecting older people from hip fracture,

and are particularly beneficial to those who are at high risk of falling or who have brittle

bones (osteoporosis) . This work is based on a re-analysis of project data collected in

1999 27 (see Appendix 1). The practical work for this project was initiated in the context

of the tria ls published up to 1999, included in the 2000 Cochrane review2
• Th is review

reported that in five randomised controlled trials involving 1742 persons in nursing

homes , only one person had a hip fracture whilst using hip protectors. 2. Add itionally,

Kannus and colleagues 29 reported that 4 hip fractures occurred whilst hip protectors

were worn in their mixed geriatric population amongst 1034 falls , whereas 9 occurred

amongst 370 falls whilst hip protectors were not worn, a 5-fold risk of fracturing .

At that time, national guidelines that were commissioned by the Department of Health in

England recommended that: "Hip protectors should be offered to all nursing home

residents "." There had been six published tria ls that provided evidence for the

effectiveness of hip protectors in preventing hip fracture in nursing home (high-risk)

populatlons." 32 3334 35 3. A further tria l reported an estimated reduct ion in hip fractures

of 60% in a mixed population of people living in geriatric long-stay faci lities and people

living at home supported by health care centres ."

Most studies have found that many older people are unwilling to wear hip protectors. For

those that indicate they are willing to try them , a number change their minds when

confronted by the hip protector, some forget to wear them, and some give up wearing

them altogether. Increasing acceptability and mainta ining adherence are important

goals, therefore . Adherence rates in nursing homes of 44-90% have been reported ." 32

33 34 3537 An estimate of regular wearing of hip protectors in a nursing home has been as

low as 24%31 and in 'rest homes' as low as 30%.38 In a mixed geriat ric population (long

stay facil ity, or home care) the adherence rate was 48%29

Like nursing home residents , people living in resident ial care homes are at substantially

greater risk of falling than their counterparts living in the community. Consequently,

Colin Cryer, CHSS, University of Kent 12 21 May 2004
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initiatives to prevent hip fracture within resident ial care homes are also justified . An

evaluation of hip protector use, amongst people living in residential care homes in East

Kent Health Authority area of SE England who were offered them, found that only 51%

indicated that they wou ld wear hip protectors if issued. Hip protecto rs were then issued

to those who consented; however, a further 16% did not wear them at any time. The 24

hour recorded adherence rate for those who were issued with hip protecto rs and who

wore them at least once was 29%. This varied from 38% in the morning to 3% at night.

Some have recommended wearing hip protectors 24 hours a day if the person is getting

up two or more times during the night.39 One study found , however, that the majority of

falls occur during the day.36

Daytime adherence rates varied across residential care homes from 0% to 80%. The

impression that was obtained during contact with the homes was that support for the

promotion of hip protectors by the staff of the homes varied substantially, and that the

best rates were obtained where the staff actively supported their use. This finding

suggests a potentially fruitful avenue for invest igation. It was hypothesised that carers

who promote the use of hip protectors achieve high adherence. Conversely, it was

hypothes ised that older people living with carers who do not promote, or are negat ive

towards , the wearing of hip protecto rs have much lower adherence rates.

Purpose and aim of this research

We are interested in identifying whether variations in the initial acceptance of, and

subsequent use of hip protectors, amongst residents of care homes is related to

residential care home staff attitude, and their promotion of hip protecto r usage. Before

setting up a special study to investigate this question, it was recognized that data from

the East Kent project could be used to eliminate many person-related and some home

related effects on the initial accepta nce of, and subsequent use of, hip protectors. If,

after these effects have been eliminated , there still appears to be marked variation

between homes , then this would give strong justificatio n to set up a special study to

investigate staff attitude .

Colin Cryer , CHSS. Universi ty of Kent 13 21 May 2004
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The aim of this study, therefore, was to identify whether person-level and the home

related factors , measured in the East Kent Hip Protector Project, explained the variation

in rates, between residential care homes , of initial acceptance of hip protectors, or the

continued adherence to their use.
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•
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2. Methods

Type of study

Prospective cohort study, with 6 months follow-up.

Population

The target population for this work was people aged 65 years and over living in

residential care homes with 20 or more beds in the East Kent Health Authority area.

Selection of homes:

The Social Services inspectorate supplied a list of every resident ial care home in East

Kent. The list was used to identify homes that had provision for 20 or more beds.

Homes that were dual registered (for resident ial and nursing home clients) , or were

offering specific care for learning disability or mental health difficulties, were excluded.

The list of eligible homes was organised within Primary Care Groups (PCG) , and three

homes within each PCG were selected sequentially from the list that had the highest

frequency of fractured neck of femur over the previous 5 years . A further two homes

were selected within one PCG, who had additional staff available to support the audit

project . These had the next highest frequency of fracture neck of femur within the PCG.

A description of the characteristics of the residents from the homes that were included in

this study was presented in a previous report, 27 reproduced here as Append ix 1.

The intervention

Within the East Kent audit project, every resident within the 17 homes was offered a fall

risk assessment, with referral as necessary, re-assessment, medication review, and

three pairs of SAFEH IP® hip protectors. The process included:

contact with all staff involved

consent from GPs and home owners/managers for the study procedures

verbal consent from the residents who took part

meetings with all primary care and residential care staff in the study areas

teach ing of care staff in homes about falls risk and assessment

visit to homes to talk to residents about the project

Col in Cryer , CHSS, Univers ity of Kent 15 21 May 2004
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offers of hip protectors to residents who consented , and provision to those who

accepted

an assessment to identify modifiable risk factors for falls with referral to other

services as appropriate

medication review and modification by pharmacists in conjunction with the GP.

These are described in more detail in Append ix 1.

Primary outcome variables

Three main outcome variables were the focus of this study:

1. Reported reason for non-supply of hip protectors

2. Initial acceptance: Whethe r the initial offer of hip protectors was accepted or rejected

- collected at baseline.

3. Continued adherence : Proportion of sessions that the hip protectors were reported to

be worn during the day (morning, afternoon , and evening) , This was estimated from

diaries by counting the number of sessions that a person wore hip protectors divided

by the number of sessions the protectors were available to wear (ie. from when the

hip protectors were issued to the end of the study period or the end of follow-up ,

whichever was sooner).

Explanatory variables investigated

Resident-level: 

Age

Gender

Months in residence at the home

Long-term problems (ie. arthritis, stroke, diabetes , Parkinson's disease)

Postural hypotension

Hypertension

Dizziness

Ability to transfer

Help I supervision with walking

Assistance with stairs

Use of walking aids

I
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Use of a wheelchair

Vision

Continence problems

History of falls or fractures

Fear of falling

Home-related: -

Number of beds in the home

Number of residents at basel ine

History of fractured neck of femur

Average number of admissions to hospital

Primary Care Group area.

Statistical analysis

There were 299 residents who were offered hip protectors, along with an assessment to

identify modifiable risk factors for falls . Whether the resident refused , or the staff member

refused the hip protectors on the resident's behalf, was described firstly across all

homes, and then disaggregated by home .

Initial acceptance

Resident-level factors

The associations between each of the resident-level factors and the initial acceptance of

hip protectors were investigated initially using bivariate analyses (chi-squared tests,

Wilcoxon rank sum tests, or t-tests as appropriate). For the resident-level facto rs listed,

the independent associations between each factor and initial acceptance were

investigated using logistic regression analysis.

There was a problem of missing responses for many of the var iables . To address this

problem, before carrying out the logistic regression analyses , all multi-categorical

variables were dichotom ized in the manner indicated in table 1. Each of the catego rical

Colin Cryer. CHSS. Univers ity of Kent 17 21 May 2004
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variables were coded to (0,1), where 1 represented 'Yes' or problem present, and 0

represented 'No' or problem absent. (This was with the except ion of gender - coded 1 for

male and 2 for female.) Missing responses were coded to the intermediate value of 0.5,

on the assumption that these missing values would equally likely have taken the value 0

or 1. In the analysis, these recoded variab les have been used predomi nantly as

categorical variables , but have occasionally been treated as quantitative var iables.

All of these variables were entered into a logistic regress ion analys is, and backward

elimination was used to remove the least significant term at each iteration. Elimination of

factors continued until all terms left in the model were significant at the 20% level of

significance. The results for all terms remaining in the model were reported .

Home-related factors

Associations between the home-related factors and the initial acceptance of hip

protectors were firstly investigated using simple bivariate statistical methods. Then , all

the home-related factors were entered into the logistic regression as separate terms in

the model. It was hypothesized that there would be a monotonic relationship between

the home-related factors and initial acceptance. For example, it was hypothesized that a

history of admiss ions to hospita l is associated with initial acceptance such that the larger

the rate of admission to hospital , the larger the initial acceptance rate . Stepwise

backward elimination was used to remove the least significant terms from the model so

that only those that were significan t at the 20% level of significance were retained .

Following this, the effect of introducing first ly PCG, then 'home' itself into the mode l was

investigated. This was done initially using the usual logistic regress ion analysis, treating

PCG and home as 'fixed effects', in order to investigate whether there was any variability

between homes not explained by the 5 home-related variables (described in the

previous paragraph). This was then followed with a mixed-model analys is in which

variation between homes was treated as a 'random effect '. The reported estimates of

effects from this last model were regarded as the most valid .

I
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Continued adherence

A similar approach to the analys is described above was used to investigate the

associat ion between resident- and home-related factors and the daytime continued

adherence for people who were issued with hip protectors. The difference is that

continued adherence is a continuous measure (ie. a percentage) rather than a binary

outcome. Consequently, the methods that were used to analyses this outcome were :

t-tests , Mann-Whitney U-tests and correlations to investigate the bivariate

associations;

multiple linear regress ion modeling (rather than logistic regression) for the

multivariable analys is.

The effect of the resident factors, and then the effect of resident and home factors, on

the between-home variability in initial acceptance and continued adherence rates were

tabulated .

Ethical Approval

This was obtained from the research ethics committee of the University of Kent School of

Social Policy, Sociology, and Social Research prior to the start of this research.
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3. Results

Each of the 299 residents was offered hip protectors, and in 146 instances (49%) they

were refused. Amongst these 146, the resident refused in 90/146 (62%), it was a staff

decision in 29/146 (20%), and in 5/146 (3%) the resident was over 48" hip (too large for

the available hip protectors) . For 22 residents (15%), no reason was given (Figure 1).

Figure 2 shows the pattern of initial acceptance and reasons for rejection of hip

protectors by residential care home. The analysis described below investigates these

rates of initial acceptance further.

Figure 1: Rate of initial acceptance of hip protectors, with
reasons for not accepting .
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Figure 2: Patterns of acceptance and reasons for rejecting

hip protectors
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3.1 Initial acceptance

3.1. 1 Bivariate associations

The bivariate associat ions between each of the resident factors and the initial

acceptance of hip protectors are shown in Table 1. This shows that many of the resident

factors were associated with their decision whether or not to accept hip protecto rs when

initially offered . There was a statistically significantly greater likelihood of initial

acceptance in the following subgroups: those who were younger, had diabetes, reported

dizziness , used a wheelchair, were fearful of falling, and whose daily activities were

affected by a fear of falling. Surprisingly, the uptake of hip protectors was less in people

who reported difficulties with their vision.

I
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Table 1: Assoc iations between each of the resident factors and initial
acceptance of hip protectors

Variable x Compare ~1 eanslProporti ons r-resr" p-value
Chi-so uared

Age 278 Issued vs NI 85.4 vs 87.4 2.50(1) 0.0 \ .j.

Gender 298 Fvs M \ 28/238 vs 24160 3.64 0.06 t
Months in residence at the home 299 Issued vs NI 30.2 vs 32.9 0.64(1) 0.52
Ln (monthsin res home + I) 299 Issued \'5 NI 2.93 vs 2.79 - 0.97(1) 0.33
Arthritis - Lower limb 28 1 Y vs N 65/93 vs 94/ 188 2.6 \ 0.1\
Arthritis - other 28 1 YvsN 54 .92 vs 961189 1.55 0.2 \
Parkinson's 28 1 Y vs N 9/ 18 vs 141 /263 0.09 0.77
Stroke 281 Y vs N 23/40 vs 127124 1 0.32 0.57
Diabetes 28 1 YvsN 18/2 5 vs 1321256 3.82 0.05 t
Postual hypotension 206 Y vs N 18/34 vs 1001172 0.31 0.58
Hypertension 277 Y vs N 8/20 vs 110/186 2.70 0.10
Diziness on first risine 277 y"'s N 22/34 vs 1271243 1.86 0. \7
Dizziness standi ng quickly 277 Y vs N 26/48 vs 123/229 0.00 0.95
Dizziness any othertime 277 Y vs N 30/42 vs 119/235 6.20 0.0 1 t
Ability to transfer 241 Supervision \ '5 OK 42165 vs 96/ \76 1.97 0.16
Walkine/aait/balance 238 Unsteadv \'5 OK 52190 vs 86/ \48 0.00 0.96
Difficultywithstairs and steps 238 Assist vs OK 65/ 102 vs 721136 2.78 0.10
Walldng aid? 277 Y vs N 871152 vs 621\25 1.61 0.20
Wheelchair? 277 Yvs N 69/107 vs 80/ \ 70 8.02 0.005 t
Visual acuity - print 208 Difficully vs OK 10/28 vs 108/180 5.82 0.02 .j.
Visualacuity - television 2 13 Difficulty vs OK 6/21 vs 116/ 192 7.84 0.005 I•
Visual acuity - immediate surroundings 216 Difficulty vs OK 3/13 vs 12311203 6.67 0.01 .j.
Rise to toilet at night> I times 281 Most niehts \IS OK 70/ 123 vs 80/158 1.10 0.30
WOrry won't make it to the toilet 28 1 WOrry vs OK 17/30 vs 133/25 \ 0.\5 0.70
Wetting/dribbling 28 1 Most davs vs OK 41/68 vs 1091213 1.72 0.19
Wear pads 281 Most days \IS OK 6 11101 vs 89/ 180 3.12 0.08 t
Fallenin the last 3 months 28\ Y \lsN 46/76 vs 1041205 2.14 0.14
3 or more falls 279 YvsN 14/ \ 9 vs 1351260 3.37 0.07 t
Fractures in the last 3 months? 28 \ Yvs N 3/5 vs 1471276 Fishers exact 1.00
Fearof falling? 213 Moderate vs OK 39/53 vs 84/160 7.25 0.007 t
Effect on activities? 195 Many vs OK 23/2 7 vs 90/168 9.54 0.002 t
Falls efficacy score Ib 121 Issued vs NI 67.2 vs 86.4 4.76(1) 0.000 .j.

Falls efficacy - score t ' 121 Issued vs NI 57.7 vs 67.2 2.17(1) 0.03 .j.

a (t) designates that a t-test was used, otherwise the chi-square d test was used. with the exception of
'Fractures in the last 3 months'.
b The higher the score. the more confident the resident.
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3.1.2 Fixed effects model

Resident-level factors

Those factors for which the results suggest that they were independently associated with

initial accepta nce of hip protecto rs are shown in Table 2. These results show some

similarities and differences to those shown in Table 1. Table 2 shows those variables

whose associations with initial acceptance were unlikely to be due to chance or due to

confounding with other measu red resident-level facto rs, that is for: age, gender, postural

hypotension, hypertension, dizziness, difficulties with walking or balance , seeing the

television with difficulty , and the reduction of normal act ivities due to fear of falling.

The results suggest that the following were more likely to initially accept hip protecto rs:

women , people who reported dizziness , and people who had cut down their activities

due to fear of falling . Those who were classified hypertensive, and those who reported

having difficulty watch ing the TV because of their vision were less likely to initially accept

hip protectors . As people got older, they were less likely to initially accept hip protectors.

The other associations (associations with postura l hypotension and problems with

walking or balance) appear to have resulted from the pattern of missing values (eg.

those least likely to have responded to the question on walking or balance were less

likely to init ially accept hip protectors).

I

I

I
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Table 2: Patient factors for which the results suggest that they are independently associated
with initial acceptance of hip protectors (n=278) - fixed effects model

' The pattern of missing values is such that there is perfect confounding with another variable for the missing value category
and so 1 degree of freedom is lost.

a. OR=0.95 indicates an appro ximate 5% reduction in initia l acceptance rates for each years increase in age.
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Variable

Age
Fema le sex
Postural hypotension
Hypertension
Dizziness
Dizziness standing quickly
Physical help I supervison with walking , unsteady when turning
Great difficulty seeing (with glasses) the televison
Fear of falling resulting in 3 or more activities cut down

95% Confidence
Chi-squared df p OR Limits

6.40 1 0.01 0.95" (0.91 , 0.99)
3.86 1 0.05 2.00 (1.00,4.01)
7.17 2 0.03 0.69 (0.30 , 1.62)
6.22 l' 0.01 0.27 (0.10, 0.75)
5.80 l ' 0.02 2.67 (1.20, 5.92)
4.54 2 0.10
5.66 2 0.06 0.99 (0.53 , 1.84)
8.50 2 0.01 0.20 (0.07 , 0.60)

11.82 2 0.003 5.40 (1.56 , 18.69)
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Initial acceptance and continued adherence to wearing hip protectors

Home-related factors

Bivariate associations between the home-related factors and initial acceptance were

investigated .

• There was a significant difference between PCG (chi-squared=21.45, df=4,

p<O.001 )

• There was a significant difference between home (chi-squared=40.12, df=16 ,

p=O.001)

• There was a suggestion that those from smaller homes , with fewer residents at

basel ine, were more likely to initially accept hip protectors than those from larger

homes .

• The bivariate investigation suggested no associations between initial acceptance

and history of fractured femur for the home, or for history of admission to hospital

for the home.

These find ings are very preliminary and were invest igated further within the regression

analyses .

The home-related factors (except PCG and home) were entered into the logistic

regression model described above , and following stepwise backward elimination, three

home-related factors remained in the model that were significantly associated with initial

acceptance of hip protectors in the fixed effects mode l. These were the number of

residents at baseline, number of residents with a fractured neck of femur in the previous

4 years , and average number of admissions to hospital in the previous 4 years (Table 3).

Associated with a greater likelihood of accepting hip protectors were : a smaller number

of residents , history of a smaller number of hip fractures, and a greate r average number

of admissions to hospital in the previous 4 years .

The addition of a term in the model to represent PCG resulted in a significant

improvement in fit (Chi-squared=18.13, df=4 , p=O.001 ). There was confound ing between

PCG and size of home. With the introduction of the term representing PCG, the

association between number of residents at baseline and initial acceptance was

eliminated.

I

I

I

I
I
I
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Table 3: Patient and home factort! for which the results suggest that they are Independently associated
with Initial acceptance of hip protectors (n=278)

fixed eft'ecta model(') Random eneeta mode'

85%Conndence 85%ConfidenceFactor. Variab le Ch~.qu.'.d df P OR" Limit. Chl-squared . f p OR" Limit,

Res ident Age~ 5.02 1 0.02 0.95 (0.• , , 0 .99) 4.1I6 1 0.03 0.95 (0.90,0.99)Se, 4.88 1 0 03 2.21 (1.05, 4.1>1) 3.01 1 0.08 1.97 (0.92,4.23)Postural hypotemllon 7.2. 2 0.03 0.54 (0.22, 1.32) 3.13 2 0 .21 0.43 (0.18,1.14)Hypertension 8.06 1(+) 0.01 0.28 (0.09. 0.76) 8.4. 1(+) 001 0.21 (0 07, 0.70)Dizzines. 5.59 2 0.06 2.68 (1.17. 8.06) 5.18 1($) 0 .02 2.88 (1.18.7.06)Dizzinessstanding quickly 3.47 1(+) 006 0.39 (0.14. 1.05) 3.68 1($) 0 .06 034 · (0.11.1 .04)
Phy&lcal help 'superviSORwith WliII Ik.lng , unsteady when turning 3.20 2 0 .20 1.05 (0.55.2.01) 2.25 2 0 .32 1.16 (0.59.2.28)
Great difficultyseeing(with glasset) the televlsen 8.06 2 0.02 0.18 (0.06. 0.59) 5.57 2 0.06 0.23 (0.06.081)
Fear of falling rssunlng in 3 ormoreactivities cui down 18.01 2 0.000 5.25 (1.53. 18.04) 20.68 2 0.000 • .21 (2.31. 38.71)

Home Number of resJdenls 81ba..llnll· 8.55 1 0 .01 0.90 (0.84.0.98) 3.02 1 0.06 0.88 (0 .75, 1.02)
Number of rtt6ldenta with frecluredneck. of femur In plev1ous" yea,,- 7.22 1 0.007 0.13 (0.03. 0.58) 3.18 1 0.07 008 (0.01, 1.28)
Aveflilge number01admlaslona 10hospllalln p'evtoua .. ye..... 7.69 1 0.006 8281 (12.98. 3.038,288) 3." 1 006 41233 (0.55, 3.085.553.061)Home 4.192 1 0.04 O,898A (0.04. 1.78)

'Thls model onlyIncludedfixedeffect• . Random effecta auch.a homeImd PCG werenotconaldered
• For conllnuool variables, the odds rallo relale. 10 • unitlnorea•• In the variable.
+The patternof misling valueshiluch that lhere la perfect confoundingwtIhanother w r1able (or The miningvaluecategory

and so 1 degree of freedom I. 101t.
S The tandem effects modelfailedto converge wllh thel nclualonof Ihe ml••inGvalue category.
... Eallmaleof the befween home vsrk.blllty In InlUalacC8plsnce rile .
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Initial acceptance and continued adherence to wearing hip protectors

The further addition of the term for 'home' in the model as a fixed effect also resulted in

a significant improvement in fit (Chi-squared=20.32, df=11 , p=O.04).

This analysis was exploratory in nature and was used to investigate whether staff-related

effects were possible.

3.1.3 Mixed effects model

The results of the mixed effects analysis are also shown in table 3. This analys is

included the same resident and home terms as presented in the fixed effects model , the

only difference was that the variation between home was included in the model as a

random effect.

Similar results to the fixed effects analysis were apparent for resident-level factors;

however a change in statistical significance was apparent for the factors: 'postural

hypertension', for 'dizziness', and for 'difficulty seeing the television'. There were

significant independent associations between initial acceptance and the following

variables : age, hypertension, dizziness, and the effect of fear of falling on activ ities.

There were strong suggest ions of associat ions with gender and difficulty seeing the

television.

The results suggested that the following were more likely to initially accept hip

protectors: women, people who reported dizziness, and people who had cut down their

activities due to fear of falling . Those who were classified hypertensive, and those who

reported having difficulty watching the TV because of their vision were less likely to

initially accept hip protectors. As people got older, they were less likely to initially accept

hip protectors . No significant associations were found in this mode l with postural

hypotension and problems with walking or balance .

Unlike the fixed effects analysis, no statistically significant associations (at the 5% level)

were found between initial acceptance and the home-related factors. Nevertheless, there

was a strong suggestion of associat ions between the same three home-related factors

I
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Initial acceptanceand continued adherence towearinghip protectors

and initial acceptance as in the fixed effects model , namely number of residents at

baseline , number of residents with a fractured neck of femur in the previous 4 years , and

average number of admissions to hospital in the previous 4 years (Table 3). Associated

with a greater likelihood of accepting hip protectors were: a smaller number of residents ,

history of a smaller number of hip fractures, and a greater average number of

admissions to hospital in the previous 4 years.

The addition of a term in the model to represent PCG gave a significant improvement in

fit (Chi-squared=12.19, df=4, p=O.02). There was confounding between PCG and size of

home. With the introduction of the term represent ing PCG, the association between

number of residents at baseline and initial acceptance was eliminated .

A summary of the associations between the facto rs and initial acceptance, from the

mixed effects regression analys is, is shown in Figure 3.
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Initial acceptance and continuedadherence to wearing hip protectors

Figure 3: Resident-level and home-level risk factors for initial acceptance and continued
adherence ident ifi ed in the mixed effects regression models

uaynme
adherence
rate = 37%

I

I
Factors associated

Resident-level
J. Age"
t Female-
J. Hypertension"

t Dizziness"
J. Vision - difficulty

seeing the TVA

t Reduce activities
due to fear of
falling"

Home-level
J. Hx fracture of

femur
t Admissions to

hosprtal"
J. Number of

residents" I peG

Factors associated with

Resident-level
J. Arthritis - lower limb"
t Hypertension '
J. Dizziness on 1st rising"

t Uses a walking aidA

J. Stairs and ste ps 
physica l assist needed'

t Incontinence pads 
most days'

t Hx repeat fallsA

t Hx fracture in previous
3 months'

Home-level
t Hx fractu re of femur'

J. Average rate of
admission to hospital
per bedA

" Significant at the 5% level
A Not significant, but 0.05<p<0.10

Arrows =direction of the associat ion

I
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Initial acceptance and continued adherence to wearing hip protectors

3.1.4 Effect of resident- and home-related factors on the variation between homes.

Table 4 and Figure 4 show that the var iance between homes in initial acceptance rates

(proportion of people who accepted hip protectors when initially offered) increased when

homes were standardised according to resident-level characteristics. The inclusion of

home-related factors in the mode l reduced the variance slightly. The further inclusion of

PCG into the model resulted in a mode l that explained 22% of the variance between

homes. Consequently, a large amount of variation between homes remained once the

resident-level and home-related factors had been accounted for. Staff-related reasons

for this variability are still possible.

F igure 4. Percentage of variance between homes explained by res ident
level and home- level factors - in it ia l acceptance.
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Initial acceptance and continued adherence to wearing hip protectors

Table 4: Percentage of variance explained by
resident-level and home-level factors

I

% variance
Outcome Factors Variance se explained

Init ial Raw variance 0.426 0.239 0
acceptance Resident only 0.998 0.468 -134

Resident and home 0.898 0.439 -111
Resident, home, & PCG 0334 0.731 22

Continued Raw var iance 1.687 1.042 0 I
adherence Resident only 0.757 0.544 55
[sqrt(day rate)] Resident and home 0.366 0.399 78

IResident, home, & PCG 0.159 0.32 91

I

I

I
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Initial acceptance and continued adherence to wearing hip protectors

3.2 Continued adherence

3.2. 1 Bivariate associations

The ana lysis was fi rstly restricted to the sub-sample of residents who initially agreed to

accept the hip protectors, and hence to whom hip protectors we re issued (n=153). These

data showed two main characteristics :

1. there were a substantial number of people who did not wear hip protectors at all

and so the distribution of wea ring rates showed a spike at 0%

2. otherwise , the data was pos itively skewed.

Although no nonmalising transformation will be effective with these data, a square root

transformation was used to reduce the problem of skewness. These transformed data

were used in the biva riate analyses.

A second analysis was then restricted to the sub-sample of people who ever wore hip

protectors during the period of follow-up. Again the data was skewed , but the spike at

0% wearing rate , described at (1) above, was removed. The use of a square root

transformation created an outcome whose distribution was symmetric and had the

appearance of a uniform distribution . These transformed data were also used in the

bivariate analysis . The results of these are shown in Table 5.

The resu lts of the bivariate analyses were similar for both of the sub-samples described

above. The statist ica l prope rties of the latter were more attract ive and so the SUbsequent

analysis was restricted to residents who were issued with hip protectors and who used

them at least once during follow-up .

Only the results for daytime wearing rate (rather than the 24-hour wearing rates) are

presented in Table 5. However, the results of the biva riate analyses were inspected fo r

both the wea ring rate across 24 hours and the daytime wearing rate. The associations

with the resident factors were similar for both outcomes.

I

I
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Table 5 shows the results of both a parametric (t-test, Pearson 's correlation) and non

parametric (Wilcoxon rank sum test, Spearman's correlation) analys is. Again , the results

were similar. The analysis to identify independent factors in the subsequent parts of the

analysis used parametric methods. It is reassuring, therefore, that there is cons istency in

the results of the parametric and non-parametric analyses in Tab le 5.

The results in this table suggest positive associations between wearing rates and the

following variables - hypertension, supervision when transferring, vision problems

(immediate surroundings), and history of fracture in the previous 3 months - and inverse

associations with arthritis, with dizziness , and with assistance with stairs and steps .

3.2.2 Fixed effects model

Resident-level facto rs

In the multivariable analysis , I used the square root of the daytime wearing rate as the

dependant variable. Resident-level factors were identified from the total set, using

backward elimination. Factors were retained in the model if their association with the

daytime usage rate had a p-value of less than 0.20. Those factors for which the results

suggested that they were independently associated with continued adherence are

shown in Table 6.

These results show some similarities and some differences to those shown in Table 5.

Table 6 shows those variables whose associations with continued adherence were

unlikely to be due to chance or due to confounding with other measured resident-level

factors , that is for: number of months in the residential home, arthritis of the lower limb,

hypertension, dizziness on first rising, physical help needed with stairs and steps , used a

walking aid, used continence pads on most days, history of falling 3 or more times in the

previous 3 months, and history of fractu re in the previous 3 months. There was an

association between reported history of stroke and continued adherence that was not

statist ically significant at the 5% level.
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Table 6: Patient factors for which the results suggest that they are independently associated
with continued adherence with hip protectors (n=128) - fixed effects model
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Analysis of variance-

Variable
F df P

Months In the residential home 5.28 1,106 0.02Alhrltls - lower limb 6.48 1,106 0.Q1Previousstroke
3.65 1,106 0.06Hypertension
5.36 2,106 0.006Dizziness
1.22 1,106 0.27Dizziness on first rising 3.96 1,106 0.05

Physical help I supervlson wIth walking, unsteady when turnIng 3.03 2,106 0.05
Stairs and steps - physical assistance need ed 7.21 2,106 0.001Uses a walking aid

5.51 1,106 0.02
Great dirticulty seeing (with glasses) the televlson 3.25 2,106 0.04
Great difficulty seeing (with glasses) the Immediate surrounds 1.70 2,106 0.19
Use s continence pads most days 4.41 1,106 0 .04
Fallen 3 or mare times In the previous 3 months 4.97 2,106 0.009Fracture in the previous 3 months 5.62 1,106 0.02

Test of coefnclent
Estimated Incre ase In daytime(presence I abse nce
wearing rat e du e to th e factor Nof Iactcr]"

96% confidence
p B limits

-2.30 0.02 0.129 ' (-0 .030,0.288)
-2 .54 0.Q1 -12.2 (-230, -1.4)
1.91 0 .06 14.2 (-1.2, 29 .6)
2.55 0.01 28 .1 (5.2,47.1)
1.10 0.27 4.3 (-8.4 , 17.0)

-1 .99 0.05 -17.4 (-34 .5 , -0.2)
0.71 0.48 3 .4 (-9.6 , 16 .3)
-3 .63 0.0004 -22.9 (-34.8, -11.0)
2.35 0 .02 11.7 (-0.5, 23.9)
0.78 0.44 12.3 (-28.5, 53 .2)
1.54 0.13 42.0 (-10.3, 94.4)
2.10 0.04 10.6 (-1.3, 22.4)
1.97 0 .05 17.8 (1.0 ,34.6)
2.37 0.02 36 .0 (-2.8 , 69 .5)
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• Based 0 11 a model with the square root of the day rate 8S the depend ent variable. Thle model has better statistical properties than the model for (day rale) .

# Based on a model with day rate as theoutcome. Thle gave essentially the same terms In the model with sImilar p-vafues as square root (day rate), but Was e. more approximate analysis.
A Esltmated increase In the rate ofuse ofhIp protectors (orevery additional monlh resIdant In the home.



Initial acceptance and continued adherence to wearing hip protectors

The results suggested that the followi ng wore hip protectors for a longer time : those with

hypertension, who used a walking aid, who wore cont inence pads most days , who were

repeat fallers, and who had recently sustained a fracture. Those who reported arthritis in

their lower limb, had dizziness on first rising, and who needed physical assistance with

stairs and steps wore their hip protectors less on average. The results also suggested

that the longer the person stayed in the home, the less frequently they wore hip

protectors. For the variables that were retained in the analysis but showed a high p-value

(Iow significance) for the test relating to the comparison of wearing rates between people

with the factor present and people with the factor absent (columns 5 and 6 in Table 6),

this could have resulted from the pattern of missing values.

It should be noted that for some of the variables associated with dayt ime wea ring rate,

very few residents exhibited the trait that was associated with wearing rate (ie. very few

of the residents had had repeat falls , or fractures).

The estimated increase in daytime wearing rate due to the factor, if causa l (with 95%

confidence limits) is shown in the last two columns of table 6.

Home-related facto rs

Bivariate associat ions between the home-related factors and daytime usage rates were

investigated and the followi ng was found:

• There was no significant difference between pe G (F=1.345, df=4,130, p=O.26)

• There was a significant difference between homes (F=1.853, df=15,119,

p=O.035)

• There was a suggest ion of an association between size of home and daytime

wearing rates.

• There was a suggest ion that there was an associat ion between history of

fractured femur to residents from the home and daytime wearing rate.

• The bivariate investigation suggested no association between history of

admission to hospital of residents from the home and average daytime wearing

rate.

These findings are very preliminary and were investigated further in the regression

analyses.
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The home-related factors (except PCG and home) were entered into the regression

model described above , and following stepwise backward elimination, two statistically

significant home-re lated factors remained in the model - namely number of residents

with a fractured neck of femur in the previous 4 years , and average rate of admission to

hospital per bed in the previous 4 years (Table 7). These results suggest that , given a

resident has started to wear hip protectors, higher continued adherence is associated

with a history of a higher numbers of hip fractures for the home , and with a history of a

lower number of admissions to hospital for the home.

The addition of a term in the model to represent PCG resulted in some improvement in

fit; however, this was not statistically significant (F=1.91, df=4 ,108, p=0.11).

The addition of the term for 'home' in the model as a 'fixed effect' resulted in no evidence

of an improvement in fit (F=1.04, df=10,98, p=0.42). This suggests that the resident- and

home-related factors explained most of the variation in daytime wearing rates between

homes.

This analysis is exploratory in nature to identify whether staff-re lated effects were

possib le. The results of this analys is are likely to over-state the level of statistical

significance of the home-related factors , and this was investigated in the mixed effects

analysis, reported below.
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3.2.3 Mixed effects model

Resident-level factors

Those factors for which the results suggest that they were independently associated with

continued adherence in the mixed effects model are shown in Table 7. This table shows

those variables whose associations with continued adherence were unlikely to be either

due to chance, or due to confounding with other measured resident-level factors, that is

for: arthrit is of the lower limb, hypertens ion, dizziness , physical help needed with stairs

and steps, used a walk ing aid, used incontinence pads most days, history of fall ing 3 or

more times in the previous 3 months, and history of fracture in the previous 3 months.

The results suggest that the following wear hip protectors for a longer time: those who

had hypertension, who used a walking aid, who reported using incontinence pads most

days, who were repeat fallers and who had recently sustained a fracture. Those who

reported arthritis in their lower limb, reported dizziness on first rising, and who needed

physical assistance with stairs and steps wore their hip protectors less on average. For

the variab les that were retained in the analysis but showed a high p-value in Table 7 - for

the comparison in wearing rates between the people who had the factor present and

those for whom it was absent of the factor - this could have resulted from the pattern of

missing values . It should be noted that for some of the variables associated with daytime

wearing rate, very few residents exhibited the trait that was associated with wearing rate

(ie. very few of the residents had had repeat falls , or fractures).
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Table 7: Resident and home factors for wh ich the results suggest that they are Independentl y associated
with continued adherence with hip protectors (n=128)
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Initial acceptance and continued adherence to wearing hip protectors

Home-related factors

The home-related factors were included in the regression model described above .

Following stepwise backward elimination. two home-related factor remained in the model

- number residents who had sustained a fractured neck of femur in the previous 4 years .

and average rate of admission to hospital per bed in the previous 4 years. Only the

former was significant at the 5% level. These results suggest that . given a resident has

started to wear hip protectors. homes with higher numbers of hip fractures over the

previous 4 years are associated with wearing hip protectors for a greater proportion of

the time. The addition of terms to represen t PCG to this model indicated it was not

statistically associated with daytime wearing rate (Ch-squared=2.743. df=4.108. p=O.60).

It should be noted that there is mutual confound ing between the home-related variables .

such that the introduction of the term 'average number of admissions to hospital' instead

of the two variables shown in Table 7 gave almost as good a fit. If one were to use this

new model rather than the one described above . I would conclude that . on average . the

higher the number of historical admissions to hospital from the home. the higher the

usage rate of hip protectors amongst those who had initially accepted hip protectors.

The last 3 columns of Table 7 give estimates of the increase in the adherence rate

during the day that was due to the factor. if causally related to daytime wearing rate . For

example. the table shows that the estimated increase in daytime wearing rates for

people with hypertension was 26%. whereas the decrease in wearing rates for people

with arthrit is of the lower limb was 11%.

A summary of the associations between the factors and initial acceptance. from the

mixed effects regression analysis . is shown in Figure 3.

I
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3.2.4 Effect of resident- and home-related factors on the variation between homes.

Table 4 and Figure 5 shows that 55% of the variance between homes in continued

adherence rates was explained by resident-level factors, and 78% was expla ined by

resident-level and home-related factors combined. The addition of peG into the model

explained a further 13% of the variance, ie. a total of 91%. Residual variation between

homes was very small for these last two mode ls.

Figure 5. Percentage of variance between homes explained by resident-level and
home-level factors - continued adherence.
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4. Discussion

Amongst the 146 residents to whom hip protectors were not initially provided , in 62%

they were refused by the resident, 20% they were refused by the staff , and for 3% the

resident's hip size was too large for the available hip protectors . No reason for refusal

was recorded for the remainder.

Figure 3 shows a summary of the associations between resident- and home-related

factors, initial acceptance and continued adherence . These associations are discussed

in section 4.1 below.

Following adjustment for resident-level and home-related factors , including peG, the

analysis indicates that there is still substantial variat ion between homes in initial

acceptance rates (Figure 4). This residual variation may be due, in part, to staff-related

factors. However, the variation between homes in continued adherence rates appears to

be almost completely explained by these resident-level and home-related factors (Figure

5). The previously suggested reason for this variation in continued adherence rates was

that it might be due to differing levels of support for hip protectors amongst staff of

homes. 27 It appears from the results of this current work , however, that the variation can

be explained by resident-level and home-related factors other than staff support.

4.1 Factors associated with initial acceptance and continued adherence

4.1.1 Initial acceptance

Demography

I found that as age increased, the likelihood of initial acceptance decreased . I also found

that women were more likely to accept hip protectors than men. Others have found that

increased age was associated with increased refusal rates 37 and that female gender is

associated with increased receptivity to hip protectors 40 41.
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Medical problems

I found that there were significant associations between hypertension, dizziness and

initial acceptance. People who reported dizziness were more likely to initially accept the

hip protectors. Those who were classified as hypertensive were less likely to accept hip

protectors. I found no other work that investigated associations with these factors.

Mobility problems

I found no independent associations between mobility problems and initial acceptance of

hip protectors. Other studies found that in-home mobility problems, home modifications

for health reasons, and worse balance, and being physically disabled were factors that

appeared to increase recept ivity to hip protector wearing 4042.

Continence

I found no association between markers of incontinence and initial acceptance. In a

study using focus groups of 29 staff in private hospitals and rest homes in New Zealand,

staff had concerns that hip protectors would be difficult to manage with heavily

incontinent patients I residents 43 . However, in terms of workload , staff felt that hip

protectors were worth the effort to prevent hip fractures and to prevent the resulting

increased workload that hip fractures would cause.

Senses

From my study, there was a strong suggestion that people who reported having difficulty

seeing the television were less likely to initially accept hip protectors. I found no other

work that investigated the association between visual problems and initial acceptance.
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Fear of falling

I found that falls efficacy (reduced activities due to fear of falling) was associated with

increased rates of initial acceptance. Fear of falling was found by Hindso (1998) to be

positively associated with initial acceptance 42 .

Falls / fracture history

I found no independent associat ion between falls or fracture history and initial

acceptance of hip protectors. In contrast , two studies found associations between falls

history , or greater risk of falling , and acceptance 42 4 ' , and another found an association

between previous unintentional injury and acceptance 40.

Home-related factors

I found no statistically significa nt associat ions between home-related factors and initial

accepta nce. Nevertheless, there was a strong suggestion of associations between the

following three home-related factors and initial acceptance: number of residents at

baseline , number of residents with a fractured neck of femur in the previous 4 years, and

average number of admissions to hospital in the previous 4 years . Associated with a

greater likelihood of accepting hip protectors were : a smaller number of residents, and a

greater average number of admissions to hospital in the previous 4 years . Also , homes

with an increased history of hip fracture were found to have, on average , a smaller level

of initial acceptance of hip protectors . Could this counter-intuitive association be a staff

related phenomenon? One hypothesis to expla in this is based on the skill , attitude and

caring of staff. Where these are negative, one might expect higher rates of hip fracture

and lower acceptance rates.

I found a significant association between PCG and initial acceptance when PCG is

included as a fixed effect and no random effects term for home is included . If this is real,

then it would imply that there are factors other than size of the home, history of

admiss ion and history of hip fractures that influence initial acceptance. There was
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confound ing between PCG and the team member responsible for liaison with the homes.

This is one explanation for the effect.

Barriers and promoters

My study was not designed to explore barriers and promoters of hip protectors; however,

several studies have investigated these . One study identified older people's inherent

conservatism as a barrier to wearing hip protectors 44 Other barriers to acceptance

included perceived discomfort, their appearance, extra effort to wear hip protectors,

proper fitting , and cost 45 43 37 46 47 4' . In their study using focus groups, men were more

concerned about comfort, and women about appearance 43 . All the residents I patients

were concerned that the garment would be too tight.

In a study employing focus groups of hospitalised older women, most said that they

would not use hip protectors because they believed themselves not at risk of hip fracture

4'. Likewise , in Hindso's (1996) study of 38 inpatients in an orthopaedic department who

were offered hip protectors before discharge, more than half of the 13 who refused them

did not consider themselves at high risk of subsequent hip fracture 42 . This reason was

also cited in other studies for non-acceptance 37 36. In a study of community-dwelling

older people who had recently sustained a hip fracture and were in hospital , a quarter of

patients did not believe that hip protectors would be effective in preventing a further hip

fracture 48 .

Nevertheless, in the Cameron (1994) 45 study, 70% of members of the focus groups

indicated that they would wear hip protectors if they were available. In the Myers (1995)

study, 70% of the people interviewed said they would be willing to wear hip protectors if

a doctor prescribed them 48 .

As noted by Kurrle (2003) 49:

"The Health Belief Model postUlates that if an older woman felt that she was at

high risk of hip fracture , and she believed that hip protectors were effective in

prevent ing hip fracture, then she would be more likely to wear hip protectors than
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an individual who did not hold these beliefs. Concern about the serious

consequences of suffering a hip fracture, and the belief that there are no barriers

to the use of hip protecto rs would also be likely to improve adherence with the

use of hip protecto rs."

Also from the Myers (1995) study, patients who reported willingness to wear hip

protecto rs were more likely to perceive the cause of their fall as due to intrinsic factors

(eg. legs giving way) than extrinsic (eg . slip or trip due to environmenta l hazard) 48.

In a nursing home study, a major reason for not wearing hip protecto rs was being

bedridden 34.

Continued adherence

Demography

I found no independent associations between continued adherence and age or gender in

this study. Kurrle (2003) also found no associat ion with age, but Hindso (1998) found a

negative associat ion 49 42 . One previous study found a positive association with female

gender 41.

Medical conditions

I found significantly increased adherence rates for those with hypertension and

significantly reduced rates for those with arthritis of the lower limb, and dizziness. I have

found no other studies which have investigated these associations; however, in one

study it was suggested that the putting on of hip protectors may be more difficult for

people with musculoskeletal or central nervous system disorders which, if the case,

affected adherence rates " .

I
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Mobility

I found a positive association between the use of walking aids and continued adherence

(not statist ically significant) , and an independent association between problems with

stairs and steps and reduced adherence rates (statistically significant). These appear

somewhat contrad ictory. Interestingly, another study found indicated contradictory

results: both (a)decreased risk of fracture due to immobility and (b) improvements in

mobility have been given as reasons for non-adherence to the ir use 42.

Incontinence

I found that the use of incontinence pads on most days was associated with increased

adherence rates. Consistent with this , in one previous study, staff of nursing homes felt

the garment, which held incontinence pads in place , assisted with the management of

incontinence 46. In contrast , others found that incontinence was a limiting factor for

wearing hip protectors 50 47 51 52 . In studies of residents of care homes, worsening of

incontinence was noted in some partic ipants due to difficulties with toileting when

wearing hip protectors, and the need for frequent launde ring was cited as a barrier to

continued adherence 47 53 49 .

Cognition

I was not able to investigate the association between cognitive impairment and

continued adherence. Others have ident ified impaired cognition as a factor associa ted

with reduced wearing rates 50 36 51. On the other hand, one study found higher adherence

in those with cognitive impairment who are at high risk of falling 54 and a further study in

6 Japanese nursing home noted that once residents with dementia had become

established in their use of hip protecto rs, they continued to wear them habitually ss. A

further study found no assoc iation between cogn itive status and adherence in residents

of care homes 49. However, in the same study it was found that some residents with

dementia became agitated wea ring unfamiliar or uncomfortable undergarments and

these residents tried to remove the hip protectors. Agitation due to wea ring the hip

protectors has also been observed in some participants with Alzheimer's disease 56.
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Fear of falling

I found no independent association between fear of falling or falls efficacy and continued

adherence. In contrast , one previous study found that people who had greatest fear of

falling tended to be more adherent 50

Falls / fracture history

I found that people who had a history of falling and I or a history of fracture in the recent

past were more likely to be adherent. This is consistent with a previous studies that

found that those who experienced significant injury following a fall , who had reported a

fall, and who were at greater risk of falling , showed greater adherence 50 57 41 58. In their

trial , Lauritzen and colleagues speculate that hip protectors were worn preferentially by

recurrent fallers , who were in turn given more encouragement by staff 31. In contrast, one

study found no association between history of hip fracture, or number of falls , and

adherence 49 .

Home -related (excluding staff-related factors)

I found that adherence was significantly higher in the homes that had experienced more

fractured femurs in the previous 4 years , but that there has a suggestion that homes with

reduced admissions rates to hospital had better adherence. I found no significant

association between the number of residents and wearing rates.

In one study, nursing home residents have been found to have greater adherence than

those in hostel care 51 . Whereas in another, no difference in adherence was found

between nursing home and hostel residents 49 . Higher staff-resident ratios I higher staff

workloads were felt to be the reasons for this in the former study.

Kurrle (2003) found that there was better adherence in facilit ies where there was more

than one resident wea ring hip protectors 49 . This could be attributed to a reinforcing

effect of peers who were also wearing hip protectors.

I

I
I
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Barriers and promoters

My study was not designed to investigated barriers and promoters for the continued

wearing of hip protectors; however, several studies described below were.

In his review, van Schoor (2002) identified a number of different barriers I promoters of

adherence 59. Associated with non-adherence were: poor fit , discomfort, the extra effort

and time needed to wear the protectors (especially for those suffering urinary

incontinence), phys ical weakness (especially in the upper limbs), and illness (eg.

dementia). Increased adherence was associated with: younger age , softer hip

protectors, lower grip strength , a positive perception (of appearance, comfort, and

usefulness of the hip protector), and a history of falling.

Comfort, laundering ability , appearance, and poor fit were reported by older people to be

important factors that affect adherence 48 38 42 60 61 . Discomfort from the hip protector was

given as the main reason for non-adherence in a study of nursing home residents - with

aches, pains and tenderness reported by 12% of participants 4' . In a study of older

peop le discharged from hospital to their own home, 60% of those who stopped wearing

hip protectors within a week gave discomfort as a reason, and 15% gave pain over a

fracture site as the reason 6 1. A small study in a nursing home found problems with

laundering, but no complaints about comfort 46. Similarly, a study of users' experience

found the hip protectors comfortable, and also commented favourably on qua lity , and

ease of laundering of the garment 47. Add itiona lly, in this study, the users believed the

hip protectors to be effective. In a small Finnish study , none of the 12 residents of a

nursing home who wore hip protectors complained about appearance, or comfort of the

hip protectors. Nevertheless , both staff and residents complained that the garments were

too tight, interfering with to ilet ing 37.

In a nursing home study where 24-hour wearing was promoted , participants who were

not adherent reported that the hip protecto rs were hot, felt cumbersome, we re

uncomfortable in bed , and increased the need for help when using the toilet 33. This is

cons istent with other stud ies where it was found that dressing and toileting was found to

be a prob lem for the group wearing hip protectors 60 53 . Others also found that difficulties
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(time and effort needed) manag ing the hip protectors was a reason given for non

adherence 38 42 59 .

In a further nursing home study, a major reason for not wear ing hip protectors was skin

irritation 34 . Consistent with this, in a care home study, irritation or rubbing of the hip

protector shields , or tightness of the waistband or of the garment legs meant that a

number of participants found it difficult to continue wearing the hip protectors 4 9 . There is

a potential for pressure sores when wearing hip protectors. The intrinsic factors that lead

to pressure sores overlap with risk factors for hip fracture 62 . Consequently, the older

people who most need hip protectors are most susceptible to pressure sores .

In a study of residents of nursing homes , residents who stopped wearing hip protectors

felt that they were not at risk of hip fracture, had a fatalistic approach to the risk, and I or

felt too old to care 36.

In another study, those who continued to use hip protectors reported an increased

feeling of safety , and a decreased fear of falling 33. The staff of the nursing home where

the study was carried out echoed this. The increase in confidence that resulted from

wear ing hip protectors was a factor positively associated with adherence 49 .

Designs of hip protectors are changing continually . Current designs should be

investigated in order to judge whether the factors described above are barriers to

continued adherence.

I
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4.2 Staff-related factors and variation between homes

4.2.1 Initial acceptance

Following adjustment for resident-level and home-related factors, including peG, the

analysis that I carried out indicates that there is still substantial variation between homes

in initial acceptance rates. This could be due to staff-related factors including their

motivation and support for hip protectors.

In the only study I have found of staff attitudes to the initial acceptance of hip protector,

staff perceived that extra supervision may be needed to assist residents in dressing and

toilet ing if the resident was using hip protectors, but perceived a trade-off between this

and the extra workload associated with a hip fracture 43.

4.2.2 Continued adherence

I found that the variation between homes in continued adherence rates appears to be

almost completely explai ned by resident-level and home-related factors , other than staff

attitude . The previously suggested reason for this variat ion in continued adherence rates

was that it might be due to differing levels of support for hip protectors amongst staff of

homes' •. It appears from the results of this current work , however, that the variation can

be explained by resident-level and home-related factors other than staff attitude .

On the other hand, some authors have suggested that staff I carer support was

important for the regular use of hip protectors 63 44. It has been suggested that attitude,

education and motivation of institution staff may be factors influencing adherence 37.

Institutions where the staff were positively inclined I motivated to the use of hip

protecto rs had higher rates of adherence 41 55 . Kurrle (2003) found a strong association

between good qual ity of care I level of support provided by the staff of the facility and a

high level of adherence by residents in that facility . Where support is not available , then

adherence is likely to be reduced due to the increased difficulties of putting on hip

protectors when dressing and the increased difficulties of toileting when wearing hip

protectors 49.
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4.3 Evidence of the efficacy of hip protectors

I have explored , both empirically and also via the published literature, those factors that

are associated with initial acceptance and continued adherence to hip protectors. It is

important to also revisit the evidence for the efficacy of hip protectors, since there have

been a number of trials of hip protectors published since the publication of this previous

paper (included as Appendi x 1).

The publicat ion of several trials since this first paper was prepared has changed the level

of certainty regard ing the effectiveness of hip protectors. The cluster randomised

controlled trials that formed the bulk of the evidence for the previous Cochrane review ' ·

supported the significant beneficial effect of hip protectors for reducing the incidence of

hip fractu re. In the updated Cochrane review, a further 7 trials, which employ individual

randomisation, have been published , reviewed and incorporated into a meta-analysis. 64

Despite this steadily increasing body of data, the effectiveness of hip protectors is less

certain than it seemed from the earlier studies and the earlier review .

The conclusions of this latest Cochrane review are as follows:

"There is no evidence of effectiveness of hip protectors from studies in which

randomisation was by individual patient within an institution , or for those living in

their own homes. Data from cluster random ised studies indicates that , for those

living in institut ional care with a high background incidence of hip fracture, a

programme of providing hip protectors appears to reduce the incidence of hip

fractu res...

I
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5. Key Points

Key points from this work are:

1. There is less certainty about the effectiveness of hip protectors following the

publication of individually randomised trials since March 2001

2. Nevertheless, data from cluster- randomised trials indicate that , for those living in

institutional care with a high background incidence of hip fracture, a programme

of providing hip protectors appears to reduce the incidence of hip fractures.

3. Initial acceptance and continued adherence to wearing hip protectors has been a

problem in most studies including the Canterbury Hip Protector project

4. In this study, increased initial acceptance of hip protectors was associated with

the following characterist ics or conditions of the older person: decreased age,

female gender, dizziness, and reduced activities due to fear of falling. Decreased

initial acceptance of hip protecto rs was assoc iated with hypertension, and

difficulty seeing distant objects.

5. Increased initial acceptance was associated , but not significantly, with the

following characteristics of the care home in which they lived: lower number of

recorded fractured femurs, increased rate of previous admiss ions to hospital, and

a smaller number of residents in the home.

6. Increased continued adherence to wearing hip protectors was associated with

the following conditions of the older person: hypertension, incontinence, and a

previous history of falls and fractures. Decreased continued adherence to hip

protectors was associated with arthritis of the lower limb(s), dizziness on first

rising , and the need for physical assistance with stairs and steps .
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7. Increased continued adherence was associated with the following

characteristics of the care home in which they lived: higher number of recorded

fractured femurs , and decreased rate of previous admissions to hospital.

8. Following adjustment for resident-level and home-related factors , including PCG,

the analysis indicates that there is still substantial variation between homes in

initial acceptance rates. This could be due to staff or resident knowledge and

attitude in respect of hip protectors.

9. The variat ion between homes in continued adherence rates appears to be

almost completely explained by resident-level and home-related factors

investigated in this study. It appears , that differences between homes in staff

knowledge and attitudes, may not be such important factors .

Implications for research

As a result of this work , I have made the following 2 recommendations:

- Work to investigate the effect of residential care staff knowledge and attitude on initial

acceptance seems justified.

- Work to investigate the effect of staff knowledge and attitude on continued adherence

to wearing hip protectors is now questionable in the light of these results .

Acknowledgement

I would like to thank the National Patient Safety Agency for funding this work . I would

also like to thank Alison Knox and the Canterbury Hip Protector Project Team for

permission to use their data.

I

I

Colin Cryer, CHSS. University of Kent 56 21 May 2004



Inibal acceptance and conti nued adhe rence to wearing hip protectors

References

1. Berg RL, Cassells JS. The second fifty years : promoting health and preventing

disability. Falls in older persons : risk factors and prevention. Washington DC:

National Academy Press, 1990:263-90.

2. Sallin RW. Falls among older people : a pUblic health perspective. Ann Rev Public

Health 1992;13:489-508.

3. Dolan P, Torgerson DJ. The cost of treating osteoporotic fractures in the United

Kingdom female population. Osteoporosis Int 1998;8:611-617 .

4. Department of Health. Public Health Common Data Set 1998 (based on data for the

years to 1997). London: Department of Health, 1998.

5. Dowswell T, Towner E, Cryer C, Jarvis S, Edwards P, Lowe P. Accidental falls:

fatalities and injuries. An examination of the data sources and review of the

literature on preventive strategies. London: Department of Trade and Industry,

1999.

6. Prudham D, Evans JG. Facto rs associated with falls in the elderly: a community study.

Age Ageing 1981;10:141-6.

7. Campbe ll AJ, Reinken J. Alien BC, Martinez GS. Falls in old age: a study of frequency

and related clinical facto rs. Age Ageing 1981;10:264-70.

8. Gibson MJ, Andres RO. Isaacs B, Radebaugh T, Worm-Petersen J. Prevention of falls

in later life. A report of the Kellogg International Work ing Group on Prevention of

Falls by the Elderly. Dan Med J 1987;34:1-24.

9. Blake AJ, Morgan K, Bendall MJ, et al. Falls by elderly people at home : prevalence

and associated factors. Age Ageing 1988;17:365-72 .

10. Stalenhoef PA, Diederiks JDM, de Wille LP, Schiricke KH, Crebolder HFJM. Impact

of gait problems and falls on functioning in independent living persons of 55

years and over: a community survey. Patient Education and Counselling

1999;36:23-31.

11. Rubenstein LZ, Robbins AS, Schulman B, et al. Falls and instability in the elderly. J

Am Geriatr Sac 1988;36:266-78.

12. Kane RL, Ouslander JG. Abreass lB. Essentials in clinical geriatrics . New York:

McGraw-Hill, 1994:197.

Colin Cryer, CHSS , University of Kent 57 21 May 2004



Initial acceptance and continued adherence to wearing hip protectors

13. Parkkari J, Kannus P, Palvanen M, Natri A, Vainio J, Aho H, et al. Majority of hip

fractures occur as a result of a fall and impact on the greater trochanter of the

femur: a prospective controlled hip fracture study with 206 consecutive patients .

Calcif Tissue Int 1999;65:183-7.

14. Lauritzen JB. Hip fractures: incidence, risk factors , energy, absorption and

prevention. Bone 1996;18:65S-75S .

15. Tromp AM, Smit JH, Oeeg OJH, Bouter LM, Lips P. Predictors of falls and fractures

in the Longitudinal Aging Study Amsterdam. J Bone Miner Res 1998;13:1932-9.

16. National Osteoporosis Society . Primary care strategy for falls and osteoporosis. A

framework for health improvement programmes implementing the National

Service Framework for Older People. Bath: National Osteoporosis Society, 2001 .

17. Cummings SR, Black O. Should perimenopausal women be screened for

osteoporosis? Ann Intern Med 1986;104:817-823.

18. Magaziner J, Simonsick E, Kashner TM, Hebel JR, Kenzora JE. Predicotrs of

functional recovery one year following hospital discharge for hip fracture: a

prospective study. J Geronto/1990;45:101-7.

19. Royal College of Physicians. Osteoporosis: clinical guidelines for prevention and

treatment. London: Royal College of Physicians , 1999.

20. Magaziner J, Hawkes W, Hebel JR, et al. Recovery from hip fracture in eight areas

of function . J Geronto/2000;55:M498-M507.

21. Parkkari J. Hip fractures in the elderly - epidemiology, injury mechanisms, and

prevention with an extemal hip protector. Annales Chirurgiae et Gynaecologiae

1998;87:69-71.

22. Hayes WC , Myers ER, Morris IN, et al. Impact near the hip dominates fracture risk in

lederly nursing home residents who fall. Calcif Tissue Int 1992;52:192-8.

23. Cumming RG, Klineberg RJ. Fall frequency and characteristics and the risk of hip

farctures . Jam Geriatr Soc 1994;42:774-8.

24. Cummings SR, Black OM, Rubin SM. Lifetime risk of hip, Colles' , or vertebral

fractu re and coronary heart disease among white postmenopausal women. Arch

Intern Med 1989;149(2445-8).

25. Lauritzen JB. Epidemiology, risk factors, falls, energy absorption, hip protectors, and

prevention. Danish Med BuI/ 1997;44:155-168 .

Colin Cryer , CHSS, Univers ity of Kent 58 21 May 2004



Initial acceptance and continued adherence to wearing hip protectors

26. Hopkinson-Wooley JA, Parker MJ. Fractures of the hip; does type of fall really affect

the site of fracture? Injury 1998;29:585-7 .

27. Cryer C, Knox A, Martin 0 , Barlow J, et al. Hip protector compliance amongst older

people living in residential care homes. Injury Prevention 2002 ;8:202-206.

28. Parker M, Gillespie L, Gillespie W. Hip protectors for preventing hip fractures in the

elderly. 4 ed: The Cochrane Library , 2000.

29. Kannus P, Parkkari J, Niemi S, et al. Prevention of hip fractures in elderly people

with the use of a hip protector. N Engl J Med 2000;343: 1506-13 .

30. Feder G, Cryer C, Donovan S, et al. Guidelines for the prevention of falls in people

over 65. BMJ2000;321:1007-11.

31. Lauritzen JB, Petersen MM, Lund B. Effect of external hip protectors on hip

fractures. Lancet 1993;341:11-13.

32. Heikenheimo RJ, Jantti PL, Aho HJ, Maki-Jokela Pl., To fall but not to break - safety

pants. Third International Conference on Injury Prevention and Control. ; 1996;

Melbourne.

33. Jantti PO, Aho HJ, Maki-Jokela P, Heikinhe imo RJ. Hip protectors and hip fractures .

Age and Ageing 1998;27:758-759 .

34. Ekman A, Mallmin H, Michaelsson K, Ljunhall S. External hip protectors to prevent

osteoporotic hip fractures [letter] . Lancet 1997;350(563-564 ).

35. Harada A, Okulzum i H. Hip fracture prevention trial using hip protectors in Japanese

elderly . Osteoporosis International 1998;8 (SuppI 3):121.

36. Chan OK, Hillier G, Coore M, Cooke M, Monk R, Mills J, et al. Effectiveness and

acceptability of a newly designed hip protector: a pilot study. Archives of

Geronto logy and Geriatrics 2000 ;30:25-34.

37. Parkkari J, Heikkila J, Kannus P. Acceptability and compl iance with wearing energy

shunt ing hip protectors. Age Ageing 1998;27:225-9.

38. Villar MTA, Hill P, Inskip H, Thompson P, Cooper C. Will elderly rest home residents

wear hip protectors? Age and Ageing 1998;27:193-198 .

39. Improving compliance with the use of external hip protectors. 3rd Intemational

Confe rence on Injury Prevention and Control.; 1996; Melbourne, Australia.

40. Zimmer Z, Myers A. Receptivity to protect ive garments among the elderly . Journal of

Aging and Health 1997;9(3):355-372.

Colin Cryer, CHSS . University of Kent 59 21 May 2004



Initial acceptan ce and continued adherence to wearing hip protectors

41. Hubacher M, Wettstein A. Acceptance of hip protectors for hip fractu re prevention in

nursing homes. Osteoporosis International 2001;12:794-9.

42. Hindso K, Lauritzen JB. Hip protectors: acceptance and compl iance. Acta

Orlhopaedica Scandinavica 1998;282(Suppl):69.

43. Butler M, Coggan C, Norton R. A qualitative investigation into the recept ivity to hip

protective underwear among staff and residents of residential institutions. New

Zealand Medical Journal 1998;111:239-263.

44. Heikenheimo RJ, Jantti PL, Aho HJ, Maki-Jokela Pl. , To fall but not to break - safety

pants . Asia-Oceania Regiona l Gerontology Congress.; 1995 November 1995;

Hong Kong.

45. Cameron ID, Quine S. External hip protectors: likely non-compliance among high risk

elderly people Jiving in the community. Archives of Gerontology and Geriatrics

1994;19:273-281 .

46. Geelhoed E. Prevention of fractured hip protectors on high risk nursing home

residents.: Injury Control Program, Health Department of Western Australia .,

1999.

47. Birks C, Lockwood K, Cameron I, et al. Hip protectors: a user survey. Australasian

Journal of Ageing 1999;18:23-26.

48. Myers AH , Michelson JD, Van Natta M, Cox Q, Jinnah R. Preve ntion of hip fractures

in the elderly: receptivity to protect ive garments. Archives of Gerontology and

Geriatrics 1995;21:179-189.

49. Kunrle SE. Factors influencing adherence with the use of hip protectors. [Doctor of

Philosophy]. Sydney , 2003.

50. Wallace RB, Ross JE, Huston JC, Kundel C, Woodworth G. Iowa FICSIT trial : the

feasibility of elderly wearing a hip joint protective garment to reduce hip fractures.

Journal of the American Geriatrics Society 1993;41:338-340 .

51. Scherer S, Jennings C, Smeaton M, Thompson P, Stein M. A multidisciplinary

practice guideline for hip fracture prevention in residential aged care.

Australasian Journal ofAgeing 2002;21(4):203-209.

52. Lockwood K, Cameron ID, Gladman J, Kurrle SE, Lanzaro ne S. Hip protectors: an

implementation trial of two geriatric rehab ilitation wards . Australasian Journal of

Ageing 2003 ;22(1):38-40.

Colin Cryer , CHSS, University of Kent 60 21 May 2004



Initial acceptance and continued adhere nce to wearing hip protectors

53. Becker C, Walter-Jung B, Nikolaus T. The other side of hip protectors. Age and

Ageing 2000 ;29:186.

54. Thompson PW, Jones C, Villar T. Hip protector use in residential home residents.

British Medical Jouma/, 2002:Rapid response to Cameron BMJ 324 : 375-6.

55. Harada A, Mizuno M, Takemura H, Tokuda H, Okulzumi H, Niino N. Hip fracture

prevention trial using hip protectors in Japanese nursing homes. Osteoporosis

Intemational 200 1;12:215-221 .

56. Compliance by elderly in wearing hip joint protectors. 3rd International Conference

on Injury Prevention and Control. ; 1996; Melbourne, Australia.

57. Thompson PW, Jones C. Adherence to hip protector use in elderly people requiring

domiciliary care is greater in fallers than non-fallers. [Letter). Age and Ageing

2000;29(5):459.

58. Meyer G, Warnke A, Bender R, Muhlhauser I. Effect on hip fractures of increased

use of hip protectors in nursing homes: cluster randomised controlled trial. British

Medical Jouma/2003;326:76-81.

59. van Schoor NM, Oeville WL, Bouter LM, Lips P. Acceptance and compliance with

external hip protectors: a systematic review of the literature. Osteoporosis

Intemationa/2002;13:917-924.

60. Yasamura S, Suzuki T, Yoshida H, et al. Compliance concerning external hip

protectors for hip fractures among the institutionalised elderly in Japan. Japanese

Joumal of Geriatrics 1999;36:268-273.

61. Compliance with hip protectors in patients discharged with a community

rehabilitation team. British Geriatric Society Spring Meeting - Poster; 1999.

62. Positioning and tissue viabil ity aspects of wearing hip protectors. Hip protectors 

pract icalities, products and research ; 2003 17 march 2003 ; King's College

Hospital , London.

63 . Wortberg WE. Hip-fracture-bandage to prevent hip fractures in elderly people [in

German). Zeitschrift fur Gerontologie 1988 ;21:169-173.

64. Parker MJ, Gillespie LO, Gillespie WJ. Hip protectors for preventing hip fractures in

the elderly (Cochrane Rev iew). The Cochrane Library. Issue 3 ed. Oxford:

Update Software, 2003 .

Colin Cryer , CHSS, Univers ity of Kent 61 21 May 2004



Initial acceptance and continued adherencetowearing hip protectors

Colin Cryer , CHSS, Univers ity of Kent 62 21 May 2004



202

ORIGINAL ARTICLE

Hip protector compliance among older people living in
residential care homes

C Cryer, A Knox, 0 Mortin, J Barlow, on behalf of the Canterbury Hip Protector Project
Team*

fn;vry Prevention 2002;8:202-206

See end of crtide for
au Thors ' affiliati ons

Correspondence to:
Dr Colin Crye r, Se nior
Research Fellow, CHSS ot
Tunbrid ge Well s , Unive rsity
of Kent, Oak. Lodge, Dovid
Solomons' Estate. Broom hill
Rood. Tunbrid ge Wells,
Kent TN3 OTG, UK;
P.C.CtyerOukc.cc.uk

"Other me mbers of the
Ca nterbury Hip Protecto r
Project Team a re listed at
the end of the paper.

Ob jedives : To estimate the compliance rotes for the use of hip protectors among people living in res i
denricl co re ho mes.
Population/setting: People aged 65 years and over living in residentia l care homes with 20 or more
beds in East Kent, south east England .
Methods: Seventeen homes with the highest historical frecuency of hip fractures were selected . All
residents were offe red SAFEHIP hip protectors. Care staff reco rded daily hip prorecror complia nce on
diary cords over six months. Compliance ra tes were estima ted from the number of sessio ns (morning,
afternoon, evening, nightJ that a person wore hip protectors.
Resu lts : A totol of 15 3 15 1%) out of 299 residents agreed to wea r hip pratectors The 24 hour compli
a nce rate for those who were issued with hip protectors and wore them at least once wa s 29%: 37%
in the daytime cnd 3% at night. Daytime comp liance rates reduced from 47% for the first month, to
a round 30% for months 5 cnd 6 .
Ccnclusion: This study highlights the proble ms of persuading older pecple living in residential core
homes to wear hip protectors. They have been shown to prevent hip fracture in nursing hame (high risk)
populatio ns, and a recent trial showed their effectiveness in 0 mixed ge ria tric population. Peo ple living
in residential ca re homes are also a t greeter risk of fa lling and fracturing than their counterp arts living
in the community. Initiatives to preve nt hip fracture within residential care homes are also justified.

F
ailin g among older people is a significan t problem.:"
Approximately 30% of people aged 65 and over living in
the communi ty fall each year. half of those do so

repeatedly, and an estim ated 50% of people aged 85 and over
fall each year.1 '-10 The rate of falling among those living in
institutions (excluding acute hospitals ) has been estimated at
50%. wi th 10%--25% suffering severe consequences." n One of
the mos t serio us consequences of falling is fractured neck of
femur (hip fracture }." The vast majority of fractur ed hips
resul t from a fall." Around 1%-2% of community dwelling
older people and 5'ro-7% of nursing home residen ts fracture
their hip each year.' I. n The service COS t of treatment and care
of an older person with a hip frac ture has been estimated at
over £12 000 during the first year after hip fractu re, at 1995/6
costs .' Estimated one year mortality ranges from 12% to 25%.
and fewer than half of SUrviving patien ts recover their
pre-fracrure levels of physical funcnonlng.":"

The principal ways of preventing hip fracture are: preven
tion of falls. ensuring bones are strong enough to withs tand
the impact after a fall. and /or pro tecting the hips with pads
which deflect much of the energy away from the vulnerable
area." This paper focuses on the latter of these interventions.
Direct impact on and around the hip is the cause of the major
ity of hip fractu res.I , ll-n

Recen t national guidelines. commissioned by the Depart
ment of Health in England. recommended that: "Hip
protectors should be offered to all nur sing home residents"."
There have been a num ber of published trials that provide evi
dence for the effectiveness of hip protectors in preventing hip
fractu re in nu rsing home (high risk ) populations.":" de 
scribed in [h e review by Parker and colleagues .I ) A further trial
showed an estimated redu ction in hip fractures of 60% in a
mixed populat ion of people living: in geriatr ic long stay facili
ties and people living at home supported by health care
centres."

www.injurypreventicn .com

Hip protectors appear highly effective if the older person
wears them; however. only a minority ofolder people appear to
find them acceptable. Compliance rates in nursing homes.
estimated using a variety of definitions and methods, of 44'ro
90% have been reported a.. n U Estimates of regular wearing of
hip protectors in a nursing home has been as low as 24%n and
in "res t homes" as low as 30%." In a mixed geriatric popula
tion (long stay facility or home care) the compliance rate was
48%. lot Compliance rates are measured in consen ting popula
tions. The average rat e can be far less if non -consenting older
people are taken into accoun t.

like nursing home residents, people living in residential
care homes are at substan tially greater risk of falling than
their coun terparts living in the communi ty. Consequently, ini 
tiatives that prevent hip fracture within residen tial care homes
are also justified.

The aims of this work were to estimate compliance rates for
the use of hip protectors amo ng people living in residential
care homes in Eas t Kent Health Authority area of EngJand
(south east England. adjacen t to the English Channel), The
provision of hip protectors and the investiga tion of compliance
were part of a larger study. Within this broad aim. the partlcu
lar objectives were as follows:

• To estimate the proportion of people who agreed in princi
ple [0 wear hip pro tectors.

• To estimate the 24 hour and daytime compliance rate .

• To describe the variation in compliance over time and by
residen tial care home.

Daytime compliance is of particular in terest. since the
majority of falls occur duri ng the day." This is consistent with
Kannus and colleagues who present ed compliance as percent
age of waking hours du ring which the hip protectors were
worn. " an d with Villar and colleagues.who monitore d complt
ance through random ly timed visits."
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Ta ble 1 Demographic composition of East Kent
relotive 10 England, mid-2000

Variable East Kent England

Population 6 14576 49997089
Age(%}
~65 19.1 15.6
~75 9.8 7.4
~85 2.8 2.0

Female (%l 51 5 1
Ethnic minorities 1.2 6.5
(from the 1991censusl (%)

. METHODS
Population
The targe t population for this work were people aged 65 years
and over living in residential care homes with 20 or more beds
in the East Kent Health Authority area.

Residen tial care homes provide accommodation. food. and
personal care for different groups of people. including older
people. They are staffed by a manager and care staff who. gen
erally. are not professionally qualified . Homes are registered
and inspected by coun ty coundI sodal services departments.
Nursing care is provided in the care home. if necessary. by
community nurses . However. older people who are more frail
and dependent upon nursin g care are cared for in nursing
homes.

East Kent is a health au thority are a in the south east of
England and included an estimated 615 000 population (all
ages) in mid-2000. It comprises 722 square miles (187 000
hectares ). and contains five en tire local authorities. and part of
one other. It includ es a spread of affluence/deprivation. with
one local authority in the bottom 25% of deprivation. with the
others lying within the interquartile range for the country. It
includes two major inland towns. Ashford and the cathedral
d ty of Canterbury, and the coastal towns of Marg ate,
Ramsgate, Deal. Dover. and Folkestone. By far the greatest area
of East Ken t is, however. farmland . table 1 gives a summary of
the health authorities demographic make-up at mid~2000 .

Se leeting the sa m ple of homes
The social services inspectora te supplied a list of every
residen tial care home in East Ken t. The list was used to iden
tify homes that had provision for 20 or more beds. Homes tha t
were duel registered (for resident ial and nur sing home
clients). or were offering sped fic care for learning disability or
mental health difficulties. were excluded. The list of eligible
homes was organised within primary care groups (peG ).., and
three homes within each peG were selected sequentially from
the list tha t had the highest frequency of fractured neck of
femur over the previou s five years . A further two homes were
selected wi thin one PeG. who had additional staff available to
support the project. These had the next highest frequency of
fracture neck of femur within the pe G.

The intervention
Every resident within the 17 homes was offered a fail risk
assessmen t. with referra l as necessary. reassessment. medi
cation review. and three pairs of SAFEHIP hip protecto rs.
(SAHVATEX AlS) The process induded :

• Contact with all staff involved.

· Primcry core in Engl and was organised, duri ng the study period.
around primary care grou ps {PeGs! of general prcditioners. East Kent
included aro und 600 000 residents and 'NOS served by five PeG s.
ranging in size irom 100 000 10 160 000 pcuenrs.
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• Con sent from general pracnnoners and home owners!
ma nagers for the stu dy procedures .

• Consent from the residents who took part.

• Meetin gs with all primary care and residen tial care staff in
the study areas.

• Teaching of care staff in homes about falls risk and assess-
ment.

• Visits to homes to talk to resi dents abo ut the project.

• OfTers of hip protectors to residents who consented.

• An assessment to identify modifiable risk factors with
referral to other services as appropria te.

• Medication review and modification by pharmacists in
conjunc tion with the general practi tioner.

These are described in more detail below.
Ind ividual letters describing the aim s of the stu dy and the

proposed methods were sen t to the sod a! services inspector
ate. general practitioners and other primary care sta ff. as well
as residential home owners/managers . Written consen t was
obtain ed from general practitioners in order that assessment.
appropriate referrals for problems identified. reassessment.
and medication reviews could be undertaken by the project
nurses and pharmacists. Consen t was obtained from home
owners/managers to ensure their coopera tion in working with
their staff and their residents. A patient tnformauon sheet
explained every aspect of the project to the residents. and
consen t was obtained from residen ts taking pan in the study.

Primary care and residen tial care home staff were each
invited to attend a mee ting within the PCG area . During the
meetings. presen tations were given regarding fall and fracture
risk. the importance of medicati on review and the findin gs
from previous research on hip protectors and com pliance.

Within each residential home. project nurses carried out a
two hour teachin g session for care sta ff on fall and fracture
risk and the importan ce of fall risk assessment. A teaching
resource pack was collated and left with the staff. Before the
assessment process began. project nurses visited each residen
tial home and spent time in the communal sitt ing rooms in
order to talk with residents. Hip protectors were left in each
sitting room in order for residents and their relatives to famil 
iarise themselves wi th them and to ask any questions.

All res ident s were offered SAFEHIP hip protectors. The pro
tector is made of an outer sh ield of polypropylene with an
inner plastozote lining and is sewn into special underwear so
that it fits mugly over the greater troch anter. Three hip
protectors were provided to residen ts who accepted the offer.
This made it possible for one hi p protector to be always avail 
able for wearing-that is. one for the wash. one to wear, and
one available for the next day. Residents were given
reassurance tha t they could change their mind regarding
involvement in the study. that the y could stop their
involvement at any time. and that they could wear the hip
protectors as much or as little as they chose. It was explained
that a nurse would come to the home each week and assess
how they were getting on.

Feedback to residentia l home owners/managers
Over the project period. residential home owners/managers
and care staff received three letters. This informed them of the
progress of the project and reminded them of the aims of the
project. includin g the interest shown by local health and sodal
service professionals who work with older people.

Falls ris k facto r assessment
Every resident was offered a single standardised assessment on
entry to the study, to iden tify modifiable fails risk factors. by one
of the project nurses. Two hundred and nine ty nine OUI of 310
residents agreed to the assessment, which induded questions
on long term medical problems. postural hypotens ion. dizzi
ness. walking/gaitzbalancezabilirv to trans fer.vision problems. as

IHW"W. injuryprevenfion.ccm
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Table 2 Chcrccrerisncs af the cere name residents
cs recorded at the baseline csses.sment

17 :::ere hemes

Chorocterisric Pnrtaiance 1'%)

Figure 1 Residents included in the study with their 2.04 hour
complionce rcres.

299 residents offered
hip proledo" (HP"

Mean age - 86 .
80% female

by the number of sessions the protectors were available to
wear (that is. from when the hip protecto rs were issued to th e
end of the stu dy perio d or the end of follow up. whichever wa s
sooner). Accoun t was taken of the varying length s of follow u p
due to death. hospitalisation or loss to foUow up for other
reasons in the calculatio n of the compliance rates. The daytime
compliance rate was estimated in th e same way but was
restricted to morning. afternoon. and evening sessions only.
Daytime comp liance ra tes were also estimated for each of the
first six months of the study. the period when the majority of
the older people admitted to the stu dy were followed lip.

1.046 refused

25 (16%) never wore
HP,

,

137%

136%

2.04 hour compliance
rote . 24%

153 (51%l ogreed

24 hour compl iance
rote - 29%

128 (84%1wore HP,

Morning ,.~,,~. ~. ~.~,.,.~~~.. , 38%
Aftemoon t '- .'"

Eveningt
Night 0 3%

~

TOlalt ..,. ci 29%, ! 1

~ 20% .~ 60'=. 80% 100%

Figure 2 Hip protector compliance rote with in residential cere
homes by time of day among those who were issued with and wore
hip protectors.

RESULTS
Seventee n homes were included in the study. The number of
residents in each home varied from seven to 31. There were a
total of 299 people living in the residential care ho mes who
were invited to wear hip protectors. The characteristics of
these residents are shown in table 2. Of these. 153 (51%)
agreed to wear them and were issued with hip protectors (fig
1). This varied from 24% to 94% across the homes.

The 24 hour com pliance rate for residen ts who were issue d
hip prot ectors was 24%. Among the 153 people who were
issued with hip protectors. 25 (16%1 peo ple reponed neve r
wearing them. In one home. none of the six residents wh o
were issued with hip protectors wore them. and in another
home only one Out of eigh t people ever wore them. For the
remaining results. [he compliance rate is based on those who
were issued with hip prot ectors an d who ever wore them.

Age {mean, rengsl 86 (57- 1021
Sex [% female) 80
lo ng e rm problems

Art'hri tis, rower limb 33
History of stroke l A
Diabe~ 9
Paliin~'s disecse 6

Posturolltypotensio n 26
Dizziness.

When firstgel 001 of bed 12
When stand up qu ickly 17
O~ 15

Ability to transfer (moving from chair to bed and bad og oinl
Auistonce needed 2 I

Walking, needs physical help or constenf 21
supervision
Steps and sfOirs. needs physical a ssistance or 54
unable 10 do physically
U.\8 of woiking aid

Any 55
Stickl" 23
Zimmer frame 29
Woiking frgme with wheels 5

Use of a wheeichcir
Any time 39
Athoma 13
When out 30

Difficul ty see ing (with glosses if ap pro prio f!!1
Print 16
Television 12
Immediate surroundings 10
Catarac ts IA
Glauc oma 5
lI:egi stered blind/partially sighted 6

FaJJs and frocture$
Fa llen in me Im, 3 months 27
Fracture in me last3 monms 2

well as falls history. If a falls risk was iden tified. referrals to
appropriate professionals to modify these risk factors were
made by residential home managers in conjunction with the
relevant general practitioner. Clinical pharmacists visited each
residentia l home and reviewed the medi cat ion [or each resident.
Chan ges recommended by the pharmacist that were agreed by
the relevant general practitio ner were implemented.

As well as an assessment to iden tify modifiable falls risk
factors . project nurses collect ed relevant demographic infor
mation. Add itionally. at the start of the study consenting resi 
den ts were invited to complete a " fear of falling"
questio nnaire." Each consen tin g residen t was reassessed in
the care home by a project n urse after three months using an
abridged version of the baseline ass essmen t. to mo nitor
change in risk factor status.

Compliance assessment
Project nurses encou raged specific care staff to take responst
bility for the collection of compliance data . Each day was
divided int o four equal six hour sessions: morni ng (6:00
12:00 ). aft ernoon (12:00-18:00) . evening (18:00-24:00). and
night (24:00-6:00) . Care staff recarded on a standardised A4
collection form whether hip protectors were worn duri ng each
session duri ng each day of follow up. One A4 sheet captured
compliance information for one patient over the period of one
week .

The first assessments of residents too k place. in March 1999
and follow up ceased in Dece mb er 1999.

Statis1icol a na lys is
The 24 ho ur com plian ce rate was estimated bv coun ting [he
number of sessions that a person wore hip pro tectors di~ided

www.injvrypreventic n corn
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Figure 3 Histogram of dayt ime compliance rotes within residentia l
core homes among those who were issued with a nd wore hip
protectors.
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Figure 4 Trends in daytime compliance over the first six months of
the study within residentia l care homes among those who were
issued.with and wore hip protectors.

The 24 hour compliance ra te for those who were issued with
hip protectors and wore them at leas t once was 29% (fig I ).
The compliance rat es by tim e of day are shown in fig 2. The
daytime compliance rate was 37%. The range of daytime com
pliance rates across homes wa s O~O%, with a median of
34%. and an in terquartiJe range of 24%-40% (fig 3).

Daytime compliance rates were exa mined by mon th and it
was foun d that for the first month of wearing, compliance was
47%. Rates over 40% were obtained for the first three months
aod these declined to around 30% for months 5 aod 6 (fig 4) .

DISCUSSION
Only 51% of people living in residential care homes indica ted
that they would wear hip pro tectors if issued, and of those,
16% did nor wear them at any time. The 24 hour recorded
compliance rate for those who were issued with hip protectors
and who wore them at least once was 29%. This varied from
38% in the morning to 3% at nigh t. Some have recommended
wearin g hip protectors 24 hours J, day if the person is gett ing
up two times or more during the nigh t.U One study foun d.
however, that the majority of falls occur during the day."

The com pliance rate could be relatively low due to a failure
of care staff to record that hip protectors were being worn. The
average da ytime recorded compliance rate was 37%, which is
similar to a previous published repo rt for residents of rest
homes." This previous work used an alterna tive method of
measuring compliance, namely through observa tion at ran
domly tim ed visits to the res t homes once a fortnight.

Hip pro tectors are a very important means of protecting
older people from hip fracture, and are par ticularly beneficial
to those who are at high risk of falling or who have brittle
bones (osteoporosis) . It ha s been shown that if an older person
wears a hip protector, th eir annual risk of hip fractu re is mini 
mal. In five randomised controlled trials involving 1742
persons in nur sing homes, only one per son had a hip fractu re
while using hip protector s." Additionally, Kannus and
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Key points

• Hip protecto rs ore 0 very import a nt mean s of protecting
o,lder people fro m hip frocture, and a re pa rticula rly benefi
cicl to those who are a t high risk of falling or who have
brittle bones (osteoporo sisj.

• O nly 15% of people living in residential ca re homes
in.d ica ted that they would wear hip protectors if issued, and
ot those, 16% did not weor them at any time .

• The 24 compliance ra te fo r those wh o were issued w ith hip
protectors and those wh o wore them wc s 29%.

• The daytime complia nce rate was 37%.
• For the first mo nth of wearing, complia nce was Ar ia, rotes

over 40% were ob ta ined far the first three months , an d
these declined to around 30% for months 5 ond 6.

• Daytime complia nce rate varied across residential core
homes fron 0% 10 80%. It is hypathesisied that corers who
promote the use of hip protectors achieve high compliance.

colleagues reported tha t four hip fractures occurred while hip
pro tectors were worn in th eir mixe d geriatri c population." All
studies, including our own, have found that many older people
are unwilling to wear hip pro tectors. For those who indicate
they are willing to try them, a number change their minds
when confronted by the hip protector, some forget to wear
them, and some give up due to probl ems of fitting and
discomfort. 36 Increasing and maintaining compliance, there
fore, is an important goal.

When asked, people indicate the following concerns about
hip protectors: appearance, comfort, fit. efficacy, ease of laun
dering, and cost." 4 1 Cameron and Quine report ed th at
probably the most crucial facto rs for complianc e are concerns
about the comfo rt of the hi p protector, perception of personal
risk of fan aod fracture. aod a belief by the older person that
the fracture is preventable. Promotion to mak e older people
aware of the prevalence, and the causes and consequences of
hip fracture might motivate the older person to wear hip pro
tectors despite the extra effort required and the discom fort
caused by the protec tor," Even if the older person agrees to
wear hip prot ectors, there may be difficulties for people who
suffer incontinence, as well for people with wea kness in the ir
upper limbs who have difficulty pulling the garment down for
toiletin g.oU

Daytime compliance rat e varied across residential care
homes from 0% to 80%. The impression that we obtain ed dur 
ing contac t with the hom es was that support for the
promotion of hip protectors by the staff of the homes varied
subs tantially, and that the best rates were obtained where the
sta ff actively supported their use. This findin g suggest s a
poten tially fruitful aven ue for investigation. It is hypothesised
that carers who promote the use of hip protector s achieve hi gh
compliance . Conversely, it is hypothesised th at older people
living with carers who do not promote, or are negative
towards, the wearing of hip protectors have much lower com
pliance rates. These hypotheses are supported by work by Ross
and colleagues who gave evidence of increased compliance in
the use of hip protectors if additional support is given when
start ing to wear the hip protector." Parkka ri and colleag ues
believe that the attitude of the staff in the institut ions was a
crucial factor for reaching good compliance in thei r study,"
These hypotheses should be investigated further. ao d if they
are found to be true, then a major focus of hip fracture
prevention through the use of hip protectors should be the
vigorous promotion to the carers of vulnerable older people.
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