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Abstrakt 
 
Bakgrund: Förebyggande av höftfraktur hos äldre är ett angeläget ämne på grund av att världens 
befolkning ständigt blir äldre. Äldre på särskilda boenden har en särskilt hög incidens av 
höftfrakturer. Höftskyddsbyxor är en relativt ny produkt för att förebygga höftfrakturer orsakade av 
fallolyckor. 
Syftet med denna litteraturstudie var att utvärdera användandet av höftskyddsbyxor och om det är en 
effektiv sjuksköterskeåtgärd för att förebygga höftfrakturer på särskilda boenden. 
Metod: Studien gjordes som en litteraturöversikt och manifest innehållsanalys användes.  
Resultat: I elva artiklar ansågs höftskyddsbyxor vara effektiva i förebyggandet av höftfrakturer. I 
fyra av artiklarna visade resultatet att de var ineffektiva. Endast en sorts höftskyddsbyxor användes i 
fler än en studie. Målgruppen var bland annat äldre med hög fallrisk, sköra äldre och kvinnor med 
lågt BMI. 
Diskussion: I alla studier fanns problem med följsamheten och användningen av höftskyddsbyxor 
som förmodligen drog ner effekten. Höftskyddsbyxor skyddade inte mot alla höftfrakturer även när 
de användes korrekt. Det var omöjligt att se någon skillnad i effektivitet mellan olika sorts 
höftskyddsbyxor. 
Slutsats: Sjuksköterskor behöver noggrant bedöma vilka äldre som behöver höftskyddsbyxor och 
fortlöpande kontrollera förändringar i deras behov. Sjuksköterskor måste utbilda omvårdnadspersonal 
och de äldre om höftskyddsbyxors användning och begränsningar.  
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Abstract 
 
 
Background: Hip fracture prevention in the elderly is of major importance with an ageing 
world-wide population. Elderly living in nursing homes have a particularly high rate of hip 
fractures. Hip protectors are a recent development in prevention of hip fracture caused by 
falling.                                                                                                                                          
The aim of this literature review was to examine if use of hip protectors are an effective 
nursing intervention in the prevention of hip fractures among the elderly living in nursing 
homes. Method: Literature review and manifest content analysis was used.                                
Result: In eleven studies were hip protectors considered to be effective in the prevention of 
hip fractures. In four of the studies they were considered ineffective. The target group was 
those at greatest risk of hip fracture including high-risk of falling, the frail and women with 
low BMI.                                                                                                                      
Discussion: All of the studies had difficulties with compliance of hip protector use which 
probably decreased their effectiveness. Hip protectors did not prevent all hip fractures even 
when worn correctly. Differences in the effectiveness of hip protector types were not able to 
be assessed as only one type was used in one than one study.                                                                                                   
Conclusion: Nurses need to carefully assess which elderly need hip protectors and to continue 
assessing as needs change. Nurses must educate caregivers and the elderly on the correct use 
of hip protectors and their limitations. 
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Introduction 
 
Hip fractures in the elderly are a world-wide problem. Cooper, Campion and 

Melton (1992) in an epidemiological study have found that one third of all hip 

fractures in women today occur in Europe and Asia. Due to demographics 

changes in the world it is estimated that in the next sixty years 75% of the elderly 

will be living in Asia, Latin America and Africa, and that more than half of the 

hip fractures in women will be occurring in Asia. The authors suggest strategies 

for the prevention of hip fractures need to be found for high-risk individuals today 

that can even be used in the future in countries that will be facing this healthcare 

burden. Bergström et al. (2009) epidemiological study in Umeå has shown that 

while the total number of hip fractures is decreasing, the number of fractures 

among women over the age of ninety years is increasing.  

The mean age in Sweden for hip fracture is 81 years. Men reach the equal risk for 

hip fracture five to ten years after women (Thorngren, Hommel, Norrman, 

Thorngren & Wingstrand, 2002). Ensrud et al. (1997) suggests that there is a 

relationship between body size and hip fracture risk in elderly women. Dehlin, 

Hagberg, Rundgren, Samuelsson and Sjöbeck (2000) indicate that smaller women 

have an increased risk for hip fracture due to lower bone mineral density in the 

femoral neck. Osteoporosis or weaker bones in the elderly are caused by the 

natural continuous loss of bone mineral after the age of 50. This depletion of bone 

minerals goes faster in women especially in the years around menopause  

In Sweden live approximately 90 000 elderly in residential care. Eighty percent of 

these elderly are over the age of eighty years and seventy percent are women 

(Socialstyrelsen, 2009). Norton et al. (1999) has found that elderly living in 

nursing homes have twice the risk for hip fractures than those living in private 

homes. This greater risk was found even after taking into account confounding 

factors such as level of mobility and serious illness.  

Programmes to reduce risk factors for falls and fall injuries in residential care 

have met with mixed success. Jensen et al. (2002) study involved eight different 

interventions aimed at both the individual and the nursing home in general. 

Interventions included: adjustment to medication with side effects which can 
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increase the risk of falling, hip protectors, staff education and improvements in the 

physical environment to improve safety. This study found the programme 

successful in reducing the numbers of falls and hip fractures. They also suggested 

that hip protectors may have contributed to the reduction in hip fractures. 

 Greenspan et al. (1998) has shown that the direction of the fall is significant in 

the elderly frail.  A sideway fall on to the hip has greater chance of causing a hip 

fracture than a fall in another direction.  Wortberg (1988) describes a protective 

device called a hip fracture bandage which they estimate can reduced hip fractures 

in elderly people by 30- 50%.  The product is made of silicone rubber and protects 

the greater trochanter by absorbing the force produced by the impact of the fall. 

According to Minns, Dodd, Gardner, Bamford and Nabhani (2004) there are 

different types of hip protectors but many take the form of tight fitting underpants 

with protective shields which sit in place over the greater trochanter. The shields 

can be either hard, soft or a combination. The hard shields functions by spreading 

the energy from the fall away from the hip bone to the soft tissues around the hip. 

The soft shields functions by absorbing the energy from the fall. 

 

An important issue with hip protectors is the willingness of the individual to wear 

them.  A study by Hubacher and Wettstein (2001) of hip protector acceptance in 

fall prone individuals showed that 35, 9% wore the hip protectors for the 10 

months of the study. Another 32, 3% stopped wearing the hip protectors after a 

short period and 31, 8% refused to wear them. Parkkari, Heikkila and Kannus 

(1998) had a higher compliance rate daytime but found the compliance rate night 

time was low. They suggested that nursing homes staff attitude education and 

motivation were important factors in a higher compliance rate. Another study of 

hip protector acceptability and compliance with use, suggested that those with 

highest risk of falling because of incontinence, dementia and confusion had the 

highest compliance rates (Thompson, Jones, Dawson, Thomas & Villar, 2005). 

 

Even with special falls protection programmes reducing the risk for falls, not all 

falls can be avoided and it is there that hip protectors can play a role in absorbing 

or redistributing the energy caused by a fall and thereby preventing a hip fracture 

(Milisen et al., (in press) 2010). 
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Aims 
The aim of this literature review was to examine if the use of hip protectors are an 

effective nursing intervention in the prevention of hip fractures among the elderly 

living in nursing homes. 

- Which types of hip protectors are used in the studies? Is there a difference in 

their effect? 

- Is there a specific group of elderly which are better helped by hip protectors?  

 

Method 

A literature review provides the opportunity of learning what is currently known 

in the area of study. It is an important part of providing nurses with knowledge 

that is evidence-based. The review should be based mainly on primary source 

research reports (Polit & Beck, 2004, pp. 88-89). 

A review is a systematic search for the available research in the chosen area of 

study. This research is then scrutinized and then compiled in a new way (Forsberg 

& Wengström, 2008, p.34). 

Literature search 
 For this study two electronic databases PubMed and Cinahl, were searched for 

relevant articles between January and March 2010. Polit and Beck (2004, p. 92) 

considers Cinahl as the most significant database for nurses because of the wide 

range of information on nursing. PubMed is the largest database with medical 

research (Backman, 2008, p.193). A manual search of reference lists in review 

articles and chosen articles was done.  

To find relevant literature, keywords for searching in the database need to be 

identified and a strategy for searching the databases needs to be decided (Forsberg 

& Wengström, 2008, p.35).   

 Key words for PubMed which were also MeSH terms were: hip fractures/PC, 

(prevention and control), protective devices and nursing homes. The term 

“external hip protectors” was used as well on PubMed as it received so many hits. 

Key words for Cinahl were: hip fracture prevention, hip protectors, external hip 
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protectors and nursing homes. The number of articles found was not large and 

therefore it was not possible to use too many key words. For example the MeSH 

term “nursing process” wasn’t used as at resulted in too few hits. Instead the 

articles were manually read to see that they had a nursing relevance.  

Inclusion criteria 

Inclusion criteria for the study were published studies on the effectiveness of hip 

protection in the prevention of hip fractures in the elderly living in nursing homes. 

All studies that were written in English and Swedish were considered. A limit in 

the age of the studies was not necessary when the oldest studies were less than 20 

years old. 

Exclusion criteria 

Exclusion criteria were studies in another language than English and Swedish, 

review articles, all studies on the effectiveness of hip protector in private homes, 

and studies on the cost effectiveness of hip protectors in relationship to hip 

fractures.  Articles for inclusion in this study were found by first reading the title 

of the research and if it seemed to fit the aim of this study the abstract was then 

read and even parts of the full text to ensure its relevance before it was chosen.  

Table 1 Summary of literature searches January-March 2010 

Date  Database Search words limits Hits  Included 
articles 

100119 PubMed hip protectors Free full text 
English 
Aged 65+ 
 

38 4 

100124 Cinahl external hip 
protectors 

Peer 
reviewed 
Abstract 
English 

18 2 

100126 PubMed hip protecto* OR  
external hip protecto* 
AND nursing homes 

Full text 
Abstract  
English 

66 3 

100126 Cinahl  hip protecto* OR  
external hip protecto* 
AND nursing homes 

English 
Peer 
reviewed  
Abstract 
Research 
article 

31 4 
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100320 Cinahl  hip fracture 
prevention 
AND hip protectors 
AND 
nursing homes 

 37 0 

100320 PubMed (external hip 
protectors OR 
protective devices) 
AND 
hip fractures/PC 
AND  
nursing homes 

 59 1 

100321 PubMed (external hip 
protectors OR  
protective devices) 
AND  
nursing homes 

 118 0 

 

Classification and assessment 

The studies were classified according to Forsberg and Wengström (2008, pp. 94-

96) and Polit and Beck (2004, pp.184-198) then divided into the following groups: 

- Randomised clinical trial (RCT) is an experimental study on the effect of 

an intervention where the participants are randomly divided into control or 

experiment groups. It is a prospective study which means the results are 

collected as they happen, forward in time as opposed to a retrospective 

study which collects results from what has happened before, backwards in 

time (Forsberg & Wengström, pp. 94-96).  

- Pretest/Posttest is a pre-experimental design where data on the group is 

collected both before and after the intervention. Then the data from the 

intervention period is compared with data from before the intervention 

(Polit & Beck, p. 184).  

- Non-experimental research studies the effect different variables have on 

each other without manipulating the group or groups with an intervention. 

They are often undertaken when it is not considered appropriate to 

manipulate the situation.  Descriptive research (DS) involves observing 

and describing the situation as it is.  Non-experimental research can be 

either prospective or retrospective in design (Polit & Beck, p. 192). 
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- Case control (CC) is retrospective in design and involves the comparison 

of subjects with a certain illness or treatment with carefully selected 

control subjects without the illness or intervention, but which match them 

in regards to sex and age (Polit & Beck, p. 190).   

The scientific quality of each article was assessed using a revised version of a 

three-grade scale, (Carlsson and Eimans, 2003, pp.16-17), see appendix 1. This 

assessment scale judges the quality of quantitative articles and divides them into 

three grades.  Grade I indicates an article of high scientific quality; Grade II, of 

moderate quality and Grade III an article with low scientific quality. Articles with 

Grade I and II were included in this study.  

Ethical considerations 

Ethical consideration has been taken in this review according to the guidelines by 

Forsberg and Wengström (2008, p. 77). All studies presented in the results section 

have been approved by an ethics committee.  The author has attempted to present 

all the results and not just results that fit the purpose of this review. All articles in 

this review are named and will be saved in a secure way for 10 years.  

The process 

Phase 1 

A screening of the 367 references was done by first reading the title and if it was 

interesting for this research the abstract and even parts of the full text were read to 

ensure its relevance before it was chosen. Many of the same articles reappeared 

under the search process and in the end it no further relevant articles were to be 

found in the database. One further article was found via a manual search of a 

review article’s reference list. A total of 18 articles were found. 

Phase 2  

The 18 articles were read several times by the author to assess their relevance to 

the aim of this study. Three articles were excluded here when they were unable to 

contribute to the result section of this study, see appendix 3.  The fifteen 

remaining studies were then assessed for scientific quality. Twelve of the studies 
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scored one point and three of the studies scored 2 points. These fifteen studies 

were included in the results. 

Phase 3 

The articles were then analysed using manifest content analysis. Forsberg and 

Wengström (2008, pp. 150-151), describe this method as a process of objectively 

and systematically classifying data. The aim is to analysis the visible subjects or 

patterns. The articles were read through several times to discover similarities and 

differences. Then a compilation of the results was made with particular focus on 

the aims of this literature study (Friberg, 2006, pp.121-122). In able to answer the 

aim of the review, results were taken from the articles and placed under four 

different subjects: the effectiveness of hip protectors in nursing homes, hip 

protector types used, differences in the effectiveness of hip protector types, and 

target groups for hip protector-usage.  

Results 
 
 
The fifteen studies that make up the results section of this review are all 

quantitative in design. Three of the studies come from Norway, two from Japan, 

two from Australia and then one study each from Denmark, Finland, Germany, 

Netherlands, United Kingdom, Israel, Hong Kong and United States. They all 

study the effectives of hip protectors in nursing homes. The studies main 

measured outcome were hip fractures in all of the studies, fall-rates and adherence 

of wearing hip protectors were measured in most of the studies, see the summary 

of the studies in appendix 2. 

 

Hip protector types used 
Hip protector type in each of the studies is shown in table 1 and 2.  

Three of the studies used hip protectors that are not commercially available or are 

designed for that particular study. Kiel et al. (2007) used a specially designed hip 

protector with protection on either the left or the right hip. In an effort to increase 

compliance with hip protector-usage, Chan et al. (2000) designed a pad of softer 

material than the polypropylene material previously used in hip protectors.  This 

hip protector consisted of pads worn in specially designed pockets in trousers or 
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track pants. These pads protect against hip fractures by covering the greater 

trochanter and absorbing the impact of a fall. Woo et al. (2003) used a hip 

protector designed to take into account the different body build of elderly Chinese 

and also the hot and humid weather.  

 

Harada et al. (2001) don’t name the hip protector used but describes it as a shell-

shaped, polypropylene protector that is incorporated into the underwear and 

covers the trochanter region (p.216) 

 
The remaining studies use three commercially available hip protectors.  

SAFEHIP made by/under licence from Tytex, Denmark is used in ten of the 

studies.  Two variations of SafeHip®: SafeHip®hard, SafeHip®soft are used in 

one study (Bentzen, Berglund & Forsén, 2008).  SafeHip®soft is described as a 

new development in hip protection in an attempt to make hip protectors more 

acceptable. Bentzen et al. (2008) hypothesis is that soft hip protection will be even 

more effective against hip fractures than hard hip protection. The variety of 

SafeHip® HP used in the other studies using SafeHip® are not named. 

Garfinke, Randomislsky, Jamal & Ben-Israel (2008) uses Hip Saver®. Mäki-

Jokela, Valvanne, Jäntti and Heikinheimo (2002) use Safety Pants®, a hip 

protector made in Finland.  

 

Effectiveness of hip protectors in nursing homes 
Of the fifteen studies, eleven found hip protectors effective in reducing hip 

fractures in nursing home residents. Four studies found them ineffective, see table 

1 and 2. 

 

Two of the articles are based on material from the same study (Forsén et al. 2003; 

2004). Forsén et al. (2003) measures the effectiveness of hip protectors in 

prevention of hip fractures and Forsén et al. (2004) measures the risk of hip 

fracture in protected and unprotected fall. Forsén et al. (2003) study was of 

pretest/post design where the statistics on falls and hip fractures from the 18 

months before the intervention was compared with falls and hip fractures for the 

18 months after the hip protectors were introduced. This design was used when 

two municipalities decided to introduce hip protectors free of charge to all 
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residents in 17 nursing homes. They wanted to study the effect of this intervention 

and when a comparable control municipality wasn’t available this method was 

used. They found a 39% reduction in hip fractures during the intervention period. 

Forsén et al. (2004) study is an observational study and based on the 18 months of 

the intervention period. There was a 69% reduction in the odds of hip fracture in 

protected falls compared to unprotected.  They report the occurrence of three hip 

fractures after participants fell while putting on the hip protectors. The hip 

protectors were at knee-level when they fell Forsén et al. (2004).  

 

One of the earlier studies on hip protectors is one of the most positive on their 

effect (Lauritzen, Petersen & Lund, 1993). The result of the study was a relative 

risk of 0,41 CI (0,18-0,82)¹ of hip fracture in the intervention group for both men 

and women and adjusted to age.  This Danish study randomised different wards in 

the nursing home into control or intervention groups. This type of cluster 

randomising is also used in many of the other studies. The eight hip fractures that 

occurred in the intervention group were in residents not wearing hip protectors. In 

this study only 24% of the participants in the intervention group wore hip 

protectors regularly. 

 

Of the studies that measured the interventions group’s compliance with wearing 

hip protectors, O’Halloran (2004) had the lowest estimated compliance of just 

19,9  percent at the end of the study. Koike (2009) had one of the highest 

compliance rates with wearing of hip protectors. They had an overall rate during 

the study of 79,7 percent.  Compliance rates for the other studies that measured 

can be seen in appendix 2, summary of included articles.  

 

Kiel et al. (2007) terminated a RCT with 1042 participants after 20 months when 

the incoming data showed that hip protectors didn’t reduced hip fractures. This 

study looked at the efficacy of hip protectors – to see if they worked. The 

participant because of the design of the hip protectors was in both the intervention  

and the control group. The rate of hip fractures didn’t differ between the protected 

and unprotected hip.   

 

¹ Confidence index 
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Cameron et al. (2001) found hip protectors ineffective in preventing hip fractures 

in a study of 174 elderly women living in residential care. This result though has 

low statistical power due to the low sample size.  

 

In a study evaluating the policy of providing hip protectors to all residents in 127 

nursing homes in Northern Ireland (O’Halloran et al., 2004) hip protectors were 

found not to reduce the number of hip fractures. The intervention group consisted 

of 1366 occupied beds and the control group 2751 occupied beds. There were 85 

hip fractures in the intervention homes and 163 hip fractures in the control homes. 

The mean fracture rate in the intervention group was 6,22 per 100 residents and 

5,92 per 100 residents in the control group.  

 

Nine studies reported hip fractures in participants who were wearing hip 

protectors when they fell (Bentzen et al., 2008; Forsén et al., 2003; 

Forsén et al., 2004; Garfinkel et al., 2008; Koike et al., 2009; Mäki-

Jokela et al., 2002; O'Hallaron et al., 2004; van Schoor, Smit, Twisk, 

Bouter & Lips, 2003; Woo et al. 2003).  Kiel et al. (2007) and Meyer, 

Warnke, Bender and Mühlhauser (2003) were uncertain if hip fractures 

had occurred when hip protectors were worn. This uncertainty was due 

to incomplete fall records. Cameron et al. (2001), Chan et al. (2000), 

Lauritzen et al. (1993) and Harada et al. (2001) reported no hip fractures 

when the hip protectors were worn correctly.  

 

Differences in the effectiveness of hip protector types 
Bentzen et al. (2008) studied two different hip protector types: SafeHip® soft and 

SafeHip® hard. They found that soft hip protectors gave marginally better 

protection than hard hip protectors, P= 0,212. SafeHip® was the only hip 

protector type used in more than one study and as can be seen in tables 1 and 2 

they were used in both studies that found hip protectors effective and studies that 

found them ineffective. It is therefore not possible to establish which brand is the 

most effective. 
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Table 1 Studies that found hip protectors effective in preventing hip fractures in nursing 
homes 

 
Author/Year Relative Risk of  HF¹, CI (95%CI) Hip protector type 
Bentzen et al. 
(2008) 
 

soft protected falls 0,36 (0,17- 0,77)                                        
hard protected falls 0,41 (0,19-0,89)  

SafeHip® soft            
SafeHip® hard             

Chan et al. (2000) 0,264 (0,073-0,959) Newly designed        
for the study. 
 

Forsén et al. 
(2003) 
 

0,6 (0,4-0,9) during intervention period. SafeHip® 

Forsén et al. 
(2004) 
 

Odds ratio: 0,31 (0,13-0,7) comparing protected       
and unprotected falls. 

SafeHip® 

Garfinkel et al. 
(2008) 
 

Incidence rate of HF: protected falls 0,8%                                        
unprotected falls 4,3% 

Hip Saver® 

Harada et al. 
(2001) 
 

0,082 (0,009- 0,0746) Not named 

Koike et al. (2009) 
 

0,56 (0,31-1,03) p=0,06 SafeHip® 

Lauritzen et al. 
(1993) 
 

0,44 (0,21-0,94) SafeHip® 

Meyer et.al (2003) 
 

0,57 SafeHip® 

Mäki-Jokela et al. 
(2002) 
 

Reduction in HF when HP were used. Safety Pants® 

Woo et al. (2003) 0,18 Newly designed        
for the study. 

¹ Relative risk for hip fracture comparing the intervention group with the control group 
unless otherwise stated.  
 
Table 2 Studies that found hip protectors ineffective in preventing hip fractures in nursing 
homes 
 
Author/Year Relative Risk of  HF¹,CI (95%CI) Hip protector type 
Cameron et al. 
(2001) 
 

1,46 ( 0,53- 4,51) SafeHip® 

Kiel et al. (2007) Incidence rate of HF: protected falls 3,1%                       
unprotected falls 2,8% 

HP with a 1-sided 
protection 
 

O'Halloran et al. 
(2004) 
 

0,93 (0,66-1,31) SafeHip® 

van Schoor et al. 
(2003) 

1,05 (0,55-2,03) SafeHip® 

¹ Relative risk for hip fractures comparing the intervention group with the control group 
unless otherwise stated. 
 



12 
 

Target groups for hip protectors-usage 
The studies that found hip protectors effective in preventing hip fractures were 

fairly consistent when specifying which groups of elderly who could be best 

helped by the protection of hip protectors. Forsen et al. (2004) and Harada et al. 

(2001) both recommended the use of hip protectors for frail elderly living in 

nursing homes with high-risk for falling.  Koike et al. (2009) indicated that hip 

protectors should be provided selectively for groups with high risk of hip 

fractures, such as elderly women with low body mass index.  Garfinkel et al. 

(2008) suggested that dementia patients in long-term care as a group could be 

helped by hip protectors. 

   

Lauritzen et al. (1993), Forsén (2003), Chan et al.(2000), Meyer et al. (2003) and 

Woo et al. (2003) all supported hip protector use in nursing home residents with 

high-risk for falling, and high-risk for hip fractures. Bentzen et al. (2008) 

recommended hip protectors for the same group but added that, only to those who 

accepted hip protectors and actually wore them. Lauritzen et al. (1993) mean that 

hip protectors could be used when measures to prevent falling haven’t been 

effective. 

 
Discussion 
 
Results discussion 
 
Hip protectors in nursing homes appear to be an effective intervention for 

preventing hip fractures. This result agrees with a Cochrane meta-analysis of hip 

protectors’ use, which found hip protectors marginally significant in reducing the 

risk of hip fractures in elderly living in residential care, (Gillespie, Gillespie & 

Parker, 2010). 

 

Eleven studies found hip protectors effective and four studies found hip protectors 

ineffective. One of the latter included O'Halloran et al. (2004) who suggested that 

the residents most at risks of suffering a hip fracture were not among those that 

were most likely to be wearing a hip protector. This lack of agreement on the 

effectiveness of hip protectors has led to an attempt by a group of hip protector 
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researchers to make recommendations on how future trails of hip protectors 

should be carried out (Cameron et al., 2010). Their recommendations including; 

that hip protectors used should be bio mechanically tested, that each trail should 

have a run-in period to assess that there is adequate adherence and they call for 

larger and more expensive trails. 

  

Compliance seems to be the main issue which hinders the effectiveness of hip 

protectors. One study that achieved high rate of compliance reported that the staff 

on different wards competed against each other to attain higher levels of 

compliance (Garfinkel et al., 2008). Caregivers play an important role in 

encouraging hip protector-use.  Forsén (2003) suggested that hip protectors only 

give protection with sideway falls and not backward falls or when the person has 

osteoporosis. That hip fractures can even occur with correct usage of hip 

protectors can further reduce residents and caregivers’ confidence in their use.  

Milisen et al. (in press) suggest that educating staff on the correct use of hip 

protectors will improve staff attitudes and thereby their effectiveness. It is 

therefore appropriate that nurses working with elderly increase their knowledge 

on the mechanisms around hip fractures and their prevention to be able to educate 

and encourage caregivers and the elderly on the use of hip protectors.  

 

Bentzen et al. (2008) studies two different hip protectors; one hard and one soft. 

The other studies used just one type of hip protectors in their studies, which seem 

often to be the case when municipalities buy large numbers of hip protectors for 

use in residential care. That one study found the hip protector used was not 

sufficiently comfortable to be worn at night time by many of the participants 

(Cameron et al. 2001), illustrates that it may not be always be suitable to provide 

just one model to all elderly. Minns et al. (2004) suggested that nurses need to 

have good knowledge of the different types of hip protectors to be able to select 

the most appropriate one for the individual.  

 

Apart from SafeHip®soft giving marginally better protection that SafeHip®hard, 

Bentzen et al. (2008), this review has not been able to find a difference in the 

effectiveness of the hip protector types. 
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This review has shown that a policy of providing hip protectors for all residents in 

elderly care is not effective. Instead individuals need to be assessed independently 

for risk of hip fractures. Minns et al. (2004) suggests an assessment tool that takes 

into account; body build and weight, balance and activity, sex and age, other 

specific risks including osteoporosis and previous fractures. Points are set from 

these categories and in this model a score of 30+ illustrates a high risk for hip 

fracture. They suggest that nurses could use this tool as a guideline as to which 

elderly need hip protection.  

 

Method discussion 
An initial search for articles on hip protectors was done before the aims of this 

study were decided. In an attempt to limit the size of the study the author decided 

to focus on articles discussing the effectiveness of hip protectors and not on hip 

protector compliance. Under the course of writing this review it has become 

apparent that these two areas appear to be so closely related that hip protector 

compliance could have been included. 
  

An effort has been made to find all articles relevant to the aims of the study in 

PubMed and Cinahl. It is possible that further articles are available in other 

databases not searched. The search term “external hip protectors” which isn’t a 

MeSH –term was used with considerable success on PubMed. A strength of this 

review is that it includes articles from countries all around the world and 

illustrates world-wide interest in this area.  The aim of this review was to examine 

if hip protectors are an effective nursing intervention in preventing hip fractures in 

elderly living in nursing homes. The articles included have focused on the 

effectiveness of hip protectors in nursing homes. The attitudes of the caregivers, 

the majority of whom are not registered nurses, are reported. If instead the focus 

had been on compliance with hip protectors a greater emphasis on registered 

nurses experiences may have come through in the articles. All of the included 

articles are quantitative in design. Judging the articles for scientific quality has 

been the most difficult part of the review.  In this process it may have been 

beneficial to have two authors who could have assessed and controlled the articles 

separately, thereby increasing the validity of this review.  Even with the 
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assessment sheet used it has been difficult to achieve a consistent judgement on 

the quality of the studies in the review.  

Conclusion  

Hip protectors can be recommended for use in nursing homes to elderly at risk of 

fracturing a hip. The factors that prevent optimal use such as low compliance may 

be improved by a more individual approach to their use. Careful selection of the 

elderly at risk of hip fractures and good education on the use of hip protectors- 

including their limitations should be provided to caregivers and the individual by 

nurses. New types of hip protectors need to be developed which provide better 

comfort and ease of use to increase compliance with hip protector’s use.  

Nurses need to be continually assessing elderly in residential care as risk factors, 

such as low BMI and ability to walk independently, can change rapidly in this 

group which has often complex medical problems. Elderly who have been 

recommended to use hip protectors may no longer need them. This is important so 

that caregivers can concentrate their energies in encouraging just those elderly at 

greatest need for hip protection into wearing hip protectors. Hip protectors can be 

seen as a last resort when fall programmes and other measures to prevent falling 

haven’t worked, but they may not always be acceptable to the individual. 

Therefore the caregivers and nurses need to accept that hip protector are not a 

solution for preventing hip fractures in all elderly but they may help prevent hip 

fractures in those willing to wear them. 
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 Appendix 1      
       
 Bedömningsmall för studier med kvantitativ metod (modifierad), (Carlsson & Eiman, 2003)  
       
 Poängsättning 0 1 2 3  
 Abstrakt (syfte, metod, resultat=3p) Saknas 1/3 2/3 Samtliga  
 Introduktion Saknas Knapphändig Medel Välskriven  
 Syfte Ej angivet Otydligt Medel Tydligt  
 Metod          
   Metodval adekvat till frågan Ej angiven Ej relevant Relevant    

 
  Metodbeskrivning                    
(repeterbarhet möjlig)                                                                Ej angiven Knapphändig Medel Utförlig  

 
  Urval (antal, beskrivning,   
representativitet) Ej acceptabel Låg Medel God  

   Bortfall Ej angivet > 20 % 5 - 20 % < 5 %  

   Bortfall med betydelse för resultatet 
Analys 

saknas / Ja Nej      
   Etiska aspekter Ej angivna Angivna      
 Resultat          
   Frågeställning besvarad Nej Ja      

 
  Resultatbeskrivning                
(redovisning, tabeller etc) Saknas Otydlig Medel Tydlig  

 
  Statistisk analys                           
(beräkningar, metoder, signifikans) Saknas Mindre bra Bra    

   Confounders 
Ej 

kontrollerat Kontrollerat      
   Tolkning av resultatet Ej acceptabel Låg Medel God  
 Diskussion          
   Problemanknytning Saknas Otydlig Medel Tydlig  

 
  Diskussion av egenkritik och 
felkällor Saknas Låg God    

   Anknytning till tidigare forskning Saknas Låg Medel God  
 Slutsatser          

 
  Överensstämmelse med resultat  
(resultatets huvudpunkter belyses) 

Slutsats 
saknas Låg Medel God  

   Ogrundade slutsatser Finns Saknas      
            
 Total Poäng (max 44 p) p p p p  
     p  
     %  
 Grad I: 80%    Grad  
 Grad II: 70%      
 Grad III: 60%      
       
 Titel          
 Författare          



 
 

 
Appendix 2 Articles included in the results 
 
Author/Year/Country Objectives Design Subjects (n) Main results Analysis metods Quality 
Bentzen, Berglund, 
and Forsén, (2008) 
Norway 

1. Comparing the 
risk for hip fracture 
(HF) between hard 
and soft protected 
falls with the risk in 
unprotected falls.       
2.Comparing the 
incidence of HF 
between hard and 
soft protected falls 

Quantitative, C-
RCT, Nursing 
homes randomised 
to offer either hard 
or soft hip 
protection. The 
study design 
allowed for 
participants to leave 
or join the study 
during the 
intervention period. 
Study length = 18 
months.  

1236 residents in 18 
nursing homes. 
Intervention group 
n=569.Control 
group n=664.  

A soft or hard hip 
protector (HP) 
reduced the risk of 
HF by nearly 60% 
compared with 
unprotected falls. 

SPSS V14.0. Stata 
V9.0. t- test, 2-
tests. Odds ratio 
with 95% CI. 
Intention-to-treat. 

                              
Grade 1 

Cameron, Venman, 
Kurrle, Lockwood, 
Birks, Cumming, 
Quine and 
Bashford, (2001) 
Australia 

Investigate the 
effect of HP on 
occurrence of HF.  

Quantitative, RCT, 
Randomised at the 
individual level to 
intervention or not. 
Study length = 18 
months  

174 women, >75 
years with a history 
of falling, living in 
residential care. 
Intervention group 
n=86. Control group 
n=88.  Attrition 
(mortality rate) 32% 
over the 18-months 
of the study. 

HPs were not 
effective in reducing 
HF. No HF occurred 
when HP was 
properly used. 
Result is limited due 
to low statistical 
power of the study. 
Compliance with HP 
was about 57%. 

Cox proportional 
hazards model. 
Significance testing      
- 2-tailed P<0,05. 
SAS/STAT 
package. Intention-
to-treat. 

                            
Grade 1 

Chan, Hillier, Coore, 
Cooke, Monk, Mills 
and Hung, (2000) 
Australia 

Assess the effect of 
a newly design HP 
worn by high fall risk 
patients in  nursing 
homes 

Quantitative, RCT, 
participants 
randomised to 
intervention or 
control. Study 
length = 9 months.  

71 elderly living in 9 
nursing homes. 
Intervention group 
n=40. Control group 
n=31. Attrition rate 
not mentioned. 

Significant reduction 
of HF in the 
intervention group. 
HPs used in 50,3% 
of falls. 

Relative risk                            
Grade 1 



 
 

Author/Year/Country Objectives Design Subjects (n) Main results Analysis methods Quality 
Forsén, Arstad, 
Sandvig, Schuller, 
Røed and Søgaard, 
(2003) Norway 

Estimate the effect 
of HP on incidence 
of HF in nursing 
homes. 

Quantitative, One 
group. Pretest-
posttest design. The 
group was studied 
for the18 months 
before HPs were 
introduced and 18 
months after the 
introduction.  

 965 beds in 17 
nursing homes. 
Data was collected 
on the "bed" and not 
the individual. 

39% reduction in HF 
during the 
intervention period. 
Compliance with 
HP-use was 35% at 
the start of the study 
and 22% at the end.  

Student's paired         
t-test, Wilcoxon 
signed ranks test, 
Permutation test. 
Poisson process. 

Grade 1 

Forsén, Søgaard, 
Sandvig, Schuller, 
Røed & Arstad. 
(2004) Norway 

Compare the 
probability of HF in 
protected and 
unprotected falls.  

Quantitative, 
Descriptive study of 
the group after the 
introduction of HPs. 

 All residents with at 
least one fall. 965 
beds in 17 nursing 
homes. Data was 
collected on the 
"bed" and not the 
individual. 

69% reduction in HF 
in protected 
compared to 
unprotected falls. 

Odds ratio Grade 1 

Garfinkel, 
Randomislsky, 
Jamal & Ben-Israel. 
(2008). Israel 

To see if HP 
prevent HF in 
elderly with 
dementia. 

Quantitative, Case-
control design over 
5½ years measuring 
falls and fractures 

206 ambulatory 
elderly with 
dementia living in 
nursing homes. 
Intervention group 
n=106. Control 
group n=100. 

A 5,63 fold 
reduction in the risk 
for HF in those that 
used HP. 
Compliance rate = 
70 to 80%.   

X2- test, 
Independent t-test      
Mann-Whitney test. 

Grade 2 

Harada, Mizuno, 
Takemura, Tokuda, 
Okuizumi & Niino. 
(2001). Japan 

Investigate the 
effect of HP among 
Japanese elderly in 
nursing homes.  

Quantitative, C-
RCT, Each of six 
nursing homes 
randomised to 
either control or 
intervention groups. 
Mean study period = 
377 days.  

164 women with the 
ability to stand 
without assistance. 
Intervention group 
n=88. Control group 
n=76.Attrition 37%. 

Significant reduction 
of HF in the 
intervention group. 
p=0,013. 
Compliance rate = 
70 % 

Mann-Whitney U-
test. One-way 
ANOVA. Fisher's 
exact test. Cox 
proportional 
hazards model. 

                              
Grade 1 

 
 
 



 
 

Author/Year/Country Objectives Design Subjects (n) Main results Analysis methods Quality 
Kiel, Magaziner, 
Zimmerman, Ball, 
Barton, Brown, 
Stone, Dewkett & 
Birge. (2007). 
United States 

Investigate whether 
a HP which absorbs 
and disperses 
energy reduces the 
risk of HF in nursing 
home residents. 

Quantitative, RCT, 
Nursing homes 
randomised to use a 
HP with either left or 
right sided 
protection. 20 
months follow-up. 

1042 residents in 37 
nursing homes. 20 
nursing homes 
provided left sided 
hip protection, 17 
nursing homes 
provided right sided 
protection. Each 
participant in both 
intervention and 
control group, 
n=1042. 

The incidence of HF 
didn't differ between 
control and 
intervention groups. 
Overall adherence = 
73,8 %.  

Durkalski-adjusted 
McNemar test. CI 
based on Poisson 
distribution. 

                            
Grade 1 

Koike, Orito, 
Toyoda, Tada, 
Sugama, Hoshino, 
Nakao, Kobayashi, 
Kondo, Hirota & 
Takaoka. (2009). 
Japan 

Investigate whether 
the use of HP 
reduced the risk of 
HF among nursing 
home residents with 
a high risk for HF.  

Quantitative, C-
RCT, Each nursing 
home randomised 
to either control or 
intervention groups. 
A ratio of 1:3 
between 
intervention and 
control. Study 
length = 26 months.  

672 women with 
higher than average 
risk for fall living in 
76 nursing homes. 
Intervention group 
n=345. Control 
group n=327. 
Attrition not 
mentioned.  

HP was effective in 
preventing HF in 
participants with a 
history of falling and 
the effect was 
significant with low 
BMI, p=0, 04. 
Compliance with 
HP-use 79,7 %. 

Intention-to-treat. 
Hazard ratio. Cox 
proportional 
hazards regression 
model. Wilcoxon 
rank sum test for 
continuous 
variables. 2-test 
Mantel-Haenszel 
test.    

                              
Grade 1 

Lauritzen, Petersen, 
Lund. (1993). 
Denmark 

Investigate the 
effect of HP on 
prevention of HF in 
nursing home 
residents.  

Quantitative, C-
RCT, 11 wards in 
the nursing home 
received HP and 
were the 
intervention group, 
17 wards were the 
control group. Study 
allowed for new 
entrants. Length = 
11 months.  

Women and men 
over 69 years, living 
in a nursing home. 
Intervention group 
n=247. Control 
group n=418. 

HP reduced the risk 
of HF by 53%. Only 
24 % of residents in 
the intervention 
group wore HP 
regularly. 

Relative risk 95% 
CI, Poisson 
variable. P<0,05. 

                              
Grade 1 

 
 
 



 
 

 
 
 
Author/Year/Country Objectives Design Subjects (n) Main results Analysis methods Quality 
Meyer, Warnke, 
Bender & 
Mühlhauser. (2003). 
Germany 

Evaluate an 
intervention 
programme in 
nursing homes, 
designed to 
increase the use of 
HP. 

Quantitative, C-
RCT, nursing 
homes in Hamburg 
randomised to 
intervention and 
control group, 25 
nursing homes in 
the intervention 
group and 24 in the 
control group. Study 
length = 18 months.  

942 residents with 
high risk of falling. 
Intervention group 
n=459. Control 
group n=483. 
Attrition 39 % under 
the period of the 
study. 

Relative reduction 
of HF by more than 
40%. p= 0,072. 
Compliance with 
HP-use 68 %.  

X2- test, Wilcoxon 
signed ranks test.  
P<0,05 

                              
Grade 1 

Mäki-Jokela, 
Valvanne, Jäntti & 
Heikinheimo. 
(2002). Finland 

Examine the use 
and effectiveness of 
HP intended to 
prevent HF. 

Quantitative, 3 
studies; 1. Survey 
sent to 100 
healthcare centres 
or nursing homes 
on their use and 
experience with HP. 
2. A group of elderly 
in four nursing 
homes received HP 
and a group served 
as the control.        
3. Residents used 
the intervention 
(HP) part of the 
period and served 
as their own control 
the other part of the 
study. 

1.71 of the 100 
health care centres 
or nursing homes 
took part in the 
survey.2.Two of the 
four nursing homes  
participated, n=6 in 
the control group 
and n=6 in the 
intervention 
group.3. n=59.   

1. 22 of the 
institutions reported 
that HPs had likely 
prevented HFs. In 
three institutions a 
HF had occurred 
when the HP was 
worn.                     
2. No HF in the 
intervention group 
after 13 falls and 2 
HF in the control 
group after 4 falls.                
3. 1 HF in the 
intervention group 
after 36 falls and 6 
HF in the control 
group after 69 falls.  

Not stated Grade 2 

 
 



 
 

 
 
Author/Year/Country Objectives Design Subjects (n) Main results Analysis methods Quality 
O’Halloran, Cran, 
Beringer, Kernohan, 
O’Neill, Orr, Dunlop 
& Murray. (2004). 
United Kingdom 

To investigate a 
policy of making HP 
available to nursing 
home residents. 

Quantitative, C-
RCT, nursing home 
was the level of 
randomisation.  
Study length = 72 
weeks.  

127 nursing and 
residential homes 
with 4127 beds. 
Intervention group 
40 homes. Control 
group 87 homes. 
Data collection was 
from the occupied 
bed and not the 
individual  

A small reduction in 
HF was seen in the 
intervention group 
which was not 
significant, p= 0, 69. 
Acceptance with 
HP-use was 19,9% 
by the end of the 
study.  

Poisson regression, 
intention-to-treat. 
Significance level    
5 %. 

                            
Grade 1 

van Schoor, Smit, 
Twisk, Bouter & 
Lips. (2003). 
Netherlands 

Evaluate the 
effectiveness of HP 
in reducing the rates 
of HF in a high risk 
group.  

Quantitative, RCT, 
randomised at the 
individual level to 
control group or 
intervention at a 
ratio of 1:1. Follow-
up duration at least 
one year.  

561 nursing home 
residents with high 
risk of HF. 
Intervention group 
n=276. Control 
group n=285. 

HP were not 
effective, p= 0, 85. 
Four HF occurred 
when HP was on. 
Compliance with 
HP-use; 61% after 1 
month, 37% after 12 
months. 

Intention-to-treat to 
examine the effect 
of HP. Kaplan-Meier 
survival analysis to 
examine HF, time to 
first HF and time to 
death. Cox 
proportional 
hazards model 
calculated risk rate 
for recurrent falling.  

Grade 1 

Woo, Sum, Yiu, Ip, 
Chung & Ho. 
(2003). Hong Kong 

Effectiveness and 
acceptance of a HP 
specially designed 
for Asian subjects in 
an institution.   

Quantitative, Case-
control design. To 
each participant that 
wore HP, one or two 
residents acted as 
the control. The HP 
was specially 
designed for the 
body build of Asians 
and the climate.    

302 participants in 
the intervention 
group and 352 in 
the control. All were 
ambulant, lived in 
nursing homes and 
were at risk for 
falling.  

HPs were effective. 
Relative risk 
reduction of 82% 
with use of HP. 
Compliance 55-
70%.  

Relative and 
absolute risk 
reduction and NNT.  

Grade 2 



 
 

 
Appendix 3  
 
Rejected articles 
 
Author  Title Reason for rejection 
Becker, C., Kron, M., Lindemann, U., Sterm, E., Eicher, B., Walter-
Jung, B., & Nikolaus, T. (2003). Germany 

Effectiveness of a Multifaceted 
Intervention on Falls in Nursing Homes 
Residents  

Very little content in the 
article about hip protectors. 

Cox, H., Puffer, S., Morton, V., Cooper, C., Hodson, J., Masud, T., 
Oliver, D., Preedy, D., Selby, P., Stone, M., Sutcliffe, A., & Torgerson, 
D. (2008). England 

Education nursing home staff on fracture 
prevention: a cluster randomised trial 

Very little content in the 
article about hip protectors. 

Jensen, J., Lundin-Olsson, L., Nyberg, L., & Gustafson, Y. (2002). 
Sweden 

Fall and Injury Prevention in Older 
People Living in Residential Care 
Facilities 

Very little content in the 
article about hip protectors.  

 
 
 
 
 
 
 


