
1 

 

UMEÅ UNIVERSITY MEDICAL DISSERTATION 
New Series No.1336 - ISSN0346-6612 – ISBN 978-91-7264-960-6 

 

From Department of Community Medicine and Rehabilitation, Geriatric Medicine and Department of 

Nursing, Umeå, Umeå University 

 

 

 

 

 

 

 

 

 

PHYSICAL RESTRAINT USE AND FALLS IN INSTITUTIONAL 

CARE OF OLD PEOPLE 

 
EFFECTS OF A RESTRAINT MINIMIZATION PROGRAM 

 

 

 

TONY PELLFOLK 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Umeå 2010 

 



2 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Detta verk skyddas enligt lagen om uphovsrätt (URL 1960:729) 

ISSN0346-6612 – ISBN 978-91-7246-960-6 

Printed in Sweden by Umeå Universitet, Print & Media, Umeå, Sweden 2010 

 



3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To my wonderful family, 

Therese, Elin & Emil 
 

 

 

 

 

 

 

 



4 

 

CONTENTS 

ABSTRACT 7 

SAMMANFATTNING 9 

ABBREVIATIONS 12 

ORIGINAL PAPERS 13 

INTRODUCTION 14 

INSTITUTIONAL CARE OF OLD PEOPLE IN SWEDEN 16 

FALLS AMONG OLD PEOPLE 18 

PHYSICAL RESTRAINT USE AMONG OLD PEOPLE 20 
Prevalence of physical restraint use 21 
Factors associated with physical restraint use 26 
Reducing the use of physical restraints 30 

STAFF WORK ENVIRONMENT IN INSTITUTIONAL CARE OF OLD PEOPLE 34 

RATIONALE 36 

AIMS OF THE THESIS 38 

SPECIFIC AIMS 38 

METHODS 39 

SETTING AND PARTICIPANTS 39 
Paper I 39 
Papers II-IV 39 

PROCEDURES 41 
Paper I 41 
Papers II-IV 42 

ETHICS 50 

STATISTICS 50 
Paper I 50 
Papers II-IV 51 

RESULTS 53 

PAPER I, Physical restraint use in institutional elderly care between 2000 and 2007 53 

PAPER II, Risk factors for falls among old people with dementia 56 

PAPER III, Effects of an education program on staff knowledge attitudes and use of physical restraints 59 
Staff 59 
Resident level 61 

PAPER IV, Effects of an education program on staff work environment and the quality of care 66 



5 

 

STAFFS EXPERIENCE OF THE EDUCATION PROGRAM 70 

DISCUSSION 72 

THE MAIN FINDINGS 72 

PHYSICAL RESTRAINT USE 72 
Prevalence of physical restraint use 72 
Reasons for using physical restraints 74 

FALLS AMONG PERSONS LIVING IN GROUP DWELLINGS FOR PEOPLE WITH DEMENTIA 75 
Occurrence of falls 75 
Risk factors for falls 76 
Falls and physical restraint use 77 

REDUCING THE USE OF PHYSICAL RESTRAINTS 78 
Staff knowledge and attitudes 78 
Effects on physical restraint use 79 
Staff work environment 82 

ETHICAL CONSIDERATIONS 83 

METHODOLOGICAL CONSIDERATIONS 84 
Procedures in data collection 86 

CLINICAL IMPLICATIONS 87 

IMPLICATIONS FOR FURTHER RESEARCH 88 

CONCLUSIONS 89 

ACKNOWLEDGEMENTS 90 

REFERENCES 92 

 

 

 

 

 

 

 

 

 

 

 

 



6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 

 

PHYSICAL RESTRAINT USE AND FALLS IN INSTITUTIONAL CARE OF 

OLD PEOPLE 

EFFECTS OF A RESTRAINT MINIMIZATION PROGRAM  

 

Tony Pellfolk, the Department of Community Medicine and Rehabilitation, Geriatric  

Medicine and the Department of Nursing, Umeå University, Umeå, Sweden 

 

ABSTRACT 

 

Physical restraint use and falls are common in institutional care of old people and various attempts 

have been made to reduce their occurrence. Falls and concomitant injuries are a major problem due to 

their negative effect on morbidity and mortality. Prevention of falls and injuries is the most common 

reason for physically restraining old people in institutional care. Its use has, however, been questioned 

both from an ethical perspective, since restraints can be perceived as coercive and also because of the 

lack of sound evidence of their effectiveness in preventing falls, as well as the adverse effects 

associated with their use.  

     The main purposes of this thesis were to investigate differences in the us of physical restraints over 

time, to identifify risk factors for falls among people with dementia, to evaluate the effects of a 

restraint minimization program on staff knowledge, attitudes, and work environment and use of 

physical restraints and the quality of care.  

      The present thesis is based on three main data collections, two census surveys conducted within 

institutional care for old people in the county of Västerbotten in 2000 (n=3,804) and 2007 (n=2,970) 

and one cluster-Randomized Controlled Trial (RCT) including 40 group dwellings for people 

suffering from dementia where the intervention consisted of staff education.  

     The use of physical restraints increased slightly between 2000 and 2007 (16.2% to 18.4%, 

p=0.016). Analyses suggest that the increase might be independent of any change in resident 

characteristics. Restrained residents were also subjected to restraints for longer times in 2007.  

      During a six-month follow-up 64/160 (40.0%) residents in group dwellings for those with 

dementia sustained at least one fall. Independent risk factors for falls were „requiring help with 

hygiene‟, „displaying verbally disruptive/attention-seeking behavior‟, „able to rise from a chair‟, 

„walking with assistive devices‟, and „participating in outdoor walks‟, which explained 36.1% of the 

falls. The majority of the 191 falls were un-witnessed, 35% occurred during the night and anxiety and 

confusion were the most common symptoms preceding the falls.  

     A six-month restraint minimization program showed a positive impact on staff knowledge, 

attitudes and work environment as well as on the use of physical restraints and subjectively estimated 
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quality of care. Residents in the intervention group present throughout the entire study period had 

lower odds, relative to the residents in the control group of being physically restrained at follow-up 

(OR= 0.21, CI 95%=0.08-0.57) after controlling for potential confounders and the cluster effect. 

Adjusted analyses including all residents present at either baseline or follow-up also showed that the 

use of physical restraints was less in the intervention group relative to the control group at follow-up. 

There was no change in the occurrence of falls or use of psychoactive drugs. The intervention also 

reduced stress of conscience, job demands and strain in the staff, and improved their job control and 

the caring climate. Subgroup analysis indicated a greater effect in units where the use of physical 

restraints had been reduced or remained constant. 

      In conclusion, physical restraint use and falls remains common in institutional care of old people. 

The practice of physical restraint seems to have changed. In the RCT it was found that it is possible to 

change restraint practice and also to improve staff work environment. Falls among residents with 

dementia require a certain mobility function and anxiety and confusion are common symptoms 

preceding falls.  

 

Keywords 

Physical restraints, falls, dementia, care of the elderly, risk factors, work environment, restraint 

minimization education program, staff knowledge and attitude, and quality of care.   
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FYSISKA BEGRÄNSNINGSÅTGÄRDER OCH FALL INOM 

INSTITUTIONELL ÄLDREVÅRD 

 
EFFEKTER AV ETT UTBILDNINGS PROGRAM MED SYFTE ATT MINIMERA 

ANVÄNDNINGEN AV FYSISKA BEGRÄNSNINGSÅTGÄRDER  

 

Tony Pellfolk, institutionen för Samhällsmedicin och Rehabilitering, Enheten för Geriatrik 

och Institutionen för Omvårdnad, Umeå Universitet, Umeå, Sverige 

 

SAMMANFATTNING 

 
Fysiska begränsningsåtgärder och fall är vanligt förekommande inom institutionell äldrevård, 

speciellt bland äldre personer med demenssjukdom. Fall och deras konsekvenser hos äldre 

personer är ett stort omvårdnadsproblem. Prevention av fall bland personer med 

demenssjukdom har visat sig vara komplicerat. Vidare har studier indikerat att personer med 

demenssjukdom kan ha andra riskfaktorer för fall.  

     Den vanligaste orsaken till att en äldre persons rörelsefrihet begränsas är att förhindra att 

personen faller och skadar sig. Användningen av fysiska begränsningsåtgärder bland äldre 

personer har ifrågasatts, både ur ett etiskt perspektiv samt att den preventiva effekten för att 

förebygga fall inte har bevisats. Vidare kan denna typ av begränsningsåtgärder upplevas som 

kränkande av personen som blir föremål för åtgärden och kan upplevas som en tvångsåtgärd. 

Användningen av fysiska begränsningsåtgärder har också visat sig ha negativa fysiska, 

psykiska och sociala effekter för den som är begränsad i sin rörelsefrihet. En hög förekomst 

av fysiska begränsningsåtgärder har även visat sig vara associerat med en nedsatt psykosocial 

arbetsmiljö hos vårdpersonalen.  

     Studier har funnit att det finns stora skillnader i förekomsten av fysiska 

begränsningsåtgärder mellan enheter med till synes likartad verksamhet. Denna skillnad kan 

delvis förklaras av skillnader i karakteristika för dem man har att vårda men förklaras också 

av personalens kunskaper om och attityder till fysiska begränsningsåtgärder.  

     Det har förekommit olika försök att minska på användningen av fysiska 

begränsningsåtgärder bland äldre inom institutionsvård, dock med varierande resultat. En 

intervention som kombinerar personalutbildning och någon from av handledning har visat sig 

vara mest effektiv i att förändra användningen av fysiska begränsningsåtgärder. Denna typ av 

intervention är dock komplicerad, tidskrävande och kostsam. Det finns därmed ett behov av 
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att utveckla enklare men lika effektiva interventioner för att förändra användningen av fysiska 

begränsningsåtgärder.     

     Syftet med den här avhandlingen, som omfattar 4 delarbeten, är att undersöka förekomsten 

av fysiska begränsningsåtgärder över tid, identifiera risk faktorer för fall bland personer med 

demens, och att utvärdera effekten av ett kompetensutvecklingsprogram för personal men 

inriktning mot kunskap, attityder och arbetsmiljö samt användningen av fysiska 

begränsningsåtgärder i vård och omsorg av äldre personer med demenssjukdom.  

     I avhandlingen ingår 2 datainsamlingar utförda bland äldre inom institutions vård i 

Västerbotten år 2000 och 2007. I dessa studier ingår 3669 respektive 2914 personer. Vidare 

ingår data från en Randomiserad kontrollerad studie där interventionen består av personal 

utbildning, med syfte att minska användningen av fysiska begränsningsåtgärder. 

Interventionen genomfördes bland 40 gruppboenden för personer med demenssjukdom, varav 

20 ingår i interventionsgruppen och 20 i kontrollgruppen. Vid baslinjen bestod 

interventionsgruppen av 191 äldre och 182 vårdpersonal och kontrollgruppen av 162 äldre 

och 162 vårdpersonal.  

     Det första delarbetet visar att andelen personer som är föremål för fysiska 

begränsningsåtgärder har ökat mellan 2000 och 2007. Den justerade analysen indikerar att 

ökningen kan vara oberoende av skillnader i de äldres karakteristika. Den vanligaste orsaken 

till att man fysiskt begränsar en äldre persons rörelsefrihet är att förhindra personen från att 

falla eller glida ur en stol. Vidare framkommer det att en större andel av de fastsatta år 2007 

som har varit föremål för begränsningsåtgärden längre än 6 månader jämfört med år 2000.  

     Det andra delarbetet visar att 40 % av de äldre i gruppboenden för personer med 

demenssjukdom föll minst en gång under en sexmånaders period. Risk faktorer för att råka ut 

för en fallolycka är förmåga att resa sig up ur en stol, att delta i utomhuspromenader, vara 

beroende i att sköta sin hygien, att gå med hjälpmedel och att uppvisa av mera verbalt 

störande och hjälpsökande beteenden. En hög andel av fallen skedde på eftermiddagen och 

under natten, och vid många fall saknas vittnen till händelsen. Ångest och förvirring var de 

vanligaste symptomen som föregick fallen.  

     Delarbete 3 visar att personal utbildning ökade kunskapsnivån och förändrar personalen 

attityder till användningen av fysiska begränsningsåtgärder, samt att förekomsten av fysiska 

begränsningsåtgärder minskade i relation till kontrollgruppen. Detta uppnåddes utan någon 

förändring i förekomsten av fall eller i användningen av neuroleptika eller benzodiazepiner.  

      Delarbete 4 visar att ett utbildningsprogram riktat till personalen också har en positiv 

effekt på deras arbetsmiljö genom en minskad samvetsstress, arbetsbörda, arbetskrav samt att 
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upplevd kontroll i arbetet, vård klimatet och upplevelsen av socialt stöd ökade. Den positiva 

effekten på personalens arbetsmiljö verkar delvis vara beroende av en förändring i 

användningen av fysiska begränsningsåtgärder.  

     Sammanfattningsvis visar avhandlingen att fysiska begränsningsåtgärder och fall är 

fortfarande vanligt förekommande inom särskilda boenden för äldre och att det även har skett 

en förändring i användningen av fysiska begränsningsåtgärder som inte helt beror på en 

förändring av dem som man vårdar. Det är dock möjligt att påverka användningen av fysiska 

begränsningsåtgärder genom att utbilda personalen om demens vård, fall prevention och om 

alternativ till fysiska begränsningsåtgärder i vården av äldre. Utbildningsprogrammet har 

också en positiv effekt på personalens upplevda arbetsmiljö och vårdkvalitet. Fall bland äldre 

personer med demenssjukdom förutsätter en viss motorisk förmåga, så som att kunna resa sig 

upp ur en stol. För att förebygga fall bland personer med demenssjukdom är det viktigt att 

utreda orsaken till och förebygga ångest och förvirring.  
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INTRODUCTION 
 

Maintaining a high quality in the care of old people constitutes a future challenge for most 

western countries, mainly due to the growing proportion of older people combined with 

scarce resources. This transition will probably result in increased pressure on the care system 

and also implies that those receiving institutional care in the future will be more dependent 

and require more help. One conceivable way to tackle the challenge posed by this growing 

proportion of old people is to develop and refine the institutional care for the elderly that is to 

make the care more cost-effective and to minimize adverse effects. Another already existing 

challenge that should be addressed is that people who work in institutional care for old people 

are faced with a difficult work situation and have a heavy workload. 

 

This thesis focuses on the use of physical restraint, falls and the staff work environment 

within institutional care for old people. The topics dealt with in this thesis are shown in 

relation to previous research in Figure 1. Physical restraint use and falls are consistent with 

each other and from part of the daily work in geriatric care[1, 2]. Despite the extensive focus 

on physical restraint use within the research field and the common apprehension that these 

measures should not be part of high quality care for old people, they are still common and are 

used in most western countries.      

 

The most common reason given for using physical restraints in institutional care for old 

people is to prevent them from falling and injuring themselves. Several studies have however 

questioned their preventive effect on falls and have suggested that the staff might be lulled 

into a false sense of security by their use[1]. On the other, hand falls are a major cause of 

morbidity and mortality and it is important to minimize their occurrence. Previous studies 

have illustrated the challenges of preventing falls, especially among people with dementia[3-

6]. Physical restraint use, has however, also been reported to be associated with several 

negative physical, psychological and social effects[1], and to evoke negative feelings among 

the staff such as guilt, sadness and pity[7]. Their use poses an ethical dilemma for the nursing 

stuff when they struggle to balance a person‟s safety on the one hand with their autonomy on 

the other[7-9]. An association have also been found between greater use of physical restraints 

and an impaired work environment[10]. 
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Although the nursing staff usually initiate the use of physical restraints they have expressed a 

reluctance to use these measures, however, they need to solve their daily problems and lack 

alternatives[11, 12]. Alternative measures are also usually more time consuming and time is 

in short supply in today‟s care of old people. The use of physical restraints has been found to 

vary extensively among similar kinds of units and this diversity has partly been explained by 

the staff‟s knowledge about and attitudes towards the use of physical restraints[12-15]. This 

indicates that there is scope for possible improvement in institutional care for old people 

through improving the knowledge of the staff and hopefully changing their attitudes so as to 

affect the use of physical restraints.  

 

 

 

 

 

 

PPP 

 

 

 

 

 

 

 

 

Figure 1, Illustrates the focus of the thesis in relation to the scientific context. Unbroken lines represent the focus 

of this thesis, while the dashed lines represents findings in previous studies.    
 

 

This thesis aims to clarify some aspects of the complexities found in the institutional care of 

old people and hopefully the results can be used to improve the quality of care and ultimately 

come to benefit the residents 
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INSTITUTIONAL CARE OF OLD PEOPLE IN SWEDEN 

 

Old people unable to continue living in their own homes due to somatic, psychiatric or 

cognitive conditions might require institutional care. Historically in Sweden old people unable 

to take care of themselves have been cared for in poorhouses and later in large care 

institutions usually denominated poor relieves, and later renamed „old people‟s homes‟. At the 

beginning of the twentieth century the importance of and the right to a home of one‟s own 

came into being. After the Second World War Swedish institutional care for old people was 

divided into various types of housing, such as old people‟s homes, nursing homes, apartments 

for the elderly and retirement homes. The institutional care for old people was first provided 

by the state, earlier by the county councils and eventually became the responsibility of the 

separate municipalities[16].  

 

The last decades two fundamental changes have occurred in Swedish care of the elderly: the 

introduction of the Ädel reform in 1992, which regulates the care of old people, and the 

development of group dwellings for people with dementia, thereby dividing the care for old 

people into general care and dementia care. The Ädel reform transferred the responsibility for 

providing housing and care for old people from the county councils to the local municipalities 

resulting in the entry of registered nurses in the municipalities as „new‟ employees [17].  

Today licensed practical nurses and nurse‟s aides provide the primary care within institutional 

elderly care while nurses are usually responsible for the care of large groups of care receivers 

and thereby primarily function on a consultancy basis. Institutional care for old people today 

is provided in apartments for the elderly, group dwellings for those with dementia, old 

people‟s homes and nursing homes[18]. In 2005 the municipalities supplied 90% of elderly 

care, while private operators provided the rest. The aim of Swedish care for old people is that 

older people and those with disabilities should live lives as normal and independent as 

possible. One goal is for old people to have access to such support which will facilitate their 

possibilities to live in their own homes for as long as possible. Of those aged 65 years and 

older, 94% live in their own homes, and 15% receive either home help or live in special 

housing, with provided care round the clock. Among people over 80 years of age, more than 

16% live in special housing. [19] 

 

A current and future challenge in the care of old people is the increasing proportion of elderly 

people in society. The number of oldest old (>85 year) especially has increased rapidly [20]. 
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In 2003 Sweden had the highest proportion of elderly (>65 year) among the EU member 

states and in 2005 the highest spending on elderly care related to gross domestic product in 

the world[19]. Simultaneously with the demographic transition, resources directed to care of 

the elderly in Sweden have decreased during the past ten years. In this time the number of 

beds in special housing for the elderly has been reduced, and instead home-help care has 

increased to the same extent.   [20]. Whether or not these changes continue the probable result 

will be increased pressure on the care system with the implication those in institutional care in 

the future will be more dependent and require more help, which might in turn affect the work 

environment negatively by increasing work loads. 

 

Another future challenge for the care system, apart-from increasing numbers of old people, is 

the increasing proportion of those suffering from dementia [20]. Dementia is a syndrome that 

at some stage usually leads to an increased need for help and care in coping with daily life and 

institutional care in the later stages of the disease. The syndrome, according to the DSM IV 

criteria, includes impairment of memory and other higher cognitive functions, and 

impairments in the person‟s occupational or social functioning.  Apart from an impaired 

memory, to meet the diagnostic criteria, the person also must display one of following 

cognitive disturbances; aphasia (impairment in language functioning); apraxia (impairment in 

performing purposeful learned movements); agnosia (impairement in recognizing things e.g. 

people) or disturbance in executive functioning (the ability to plan and perform complex 

tasks). The diagnostic process includes ruling out other factors that can have a negative effect 

on a parson‟s cognitive functioning such as major depressive disorder. A strong risk factor for 

dementia is advanced age, in Europe the estimated prevalence among people between 64-74 is 

between 1-5% and in those over 85 years between 12-39% [21]. The occurrence of dementia 

also seems to be more common among women than men. There are several types of dementia 

of which Alzheimer‟s type dementia is the most common and accounts for approximately 

54% of the dementia cases; the second most common type is vascular Dementia accounting 

for 16% [22]. A decline in cognitive functions usually constitutes a major challenge in the 

care of persons with dementia, mainly due to a lack of insight into their own capability and 

function.  
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FALLS AMONG OLD PEOPLE 

 

Falls are common among old people in institutional care and a major cause of morbidity and 

mortality, with one of the most serious types of complication being hip fractures [3, 4]. 

Besides causing suffering for the individual, falls also comprise a challenge to society in the 

costs related to them. In Sweden falls and their consequences are estimated to cost 14 billion 

Swedish crowns annually. Between 2000 and 2005 there was a 9% increase in the number of 

older people receiving care after an accidental fall [23]. The risk of sustaining a fall increases 

with age[24, 25] and the demographic transition will probably lead to an increase in falls in 

the future  

 

The proportion of fallers is much higher among old people in institutional care than among 

elderly living in the community. An estimated 30-56% of the elderly living in residential care 

facilities fall annually [2]and the incidence varies between 1.1 and 3.3 falls/PY[2, 26-31]. 

Dementia has also been found to be a risk factor for falls as old people with dementia or 

cognitive impairment have a higher fall rate [5, 6] and also sustain more fractures [32] than 

those who do not. Studies have reported an annual incidence rate of falls between 67-85% [2] 

and fall rates between 4.1-6.2 falls per person year among cognitively impaired elderly people 

[5, 33, 34]. A variation in the annual incidence of falls reported in studies can be partly 

explained by different definitions of a fall, populations, and study design, for example, some 

use retrospective data while others use prospective data[35].  

 

Most of the fall prevention studies among old people have largely excluded the cognitively 

impaired. The few studies that have included such people have failed to prevent falls [36], 

indicating that other risk factors may be operating in this particular group. A study 

investigating risk factors for falls among residents with and without dementia found that the 

same set of potential risk factors for falls explained 26% of cases in the group of residents 

with dementia and 55% in the group of residents without dementia [34]. 

 

Risk factors for falls among old people in general are relatively well documented, while only 

a few studies have attired to identify risk factors for falls among people with dementia. Over 

400 potential risk factors for falling among old people have been identified, these can be 

divided into five categories, environmental, medication, medical conditions and changes 
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associated with ageing, nutrition and lack of exercise[35]. For an overview of considered risk 

factors for falls among old people see Table 1.  Falls are, however, usually caused by multiple 

risk factors, and an interaction between both extrinsic and intrinsic risk factors[3]. Another 

system for classifying risk factors for falls is to separate predisposing and precipitating risk 

factors. A predisposing factor relates to chronic or latent and precipitating to acute or 

triggering risk factors [37].  

 

 

TABLE 1, CONSIDERED RISK FACTORS FOR FALLS AMONG OLD PEOPLE 

Risk factors  Reference 

High age Kiely, et al. (1998), Bueno-Cavanillas, et al. 

(2000)[24, 25] 

Male sex Kiely, et al. (1998), de Carle, et al. 

(1998)[24] 

Female sex [38] 

Impaired mobility Kallin, et al. (2004)[39] 

Use of assistive device Kiely, et al. (1998), French, et al. (2007)[24, 

40] 

Previous falls Kiely, et al. (1998), Bueno-Cavanillas, et al. 

(2000), Vasallo, et al. (2002), Kallin, et al. 

(2004)[24, 25, 39, 41] 

Dementia/cognitive impairment Tinetti, et al. (1988), Van Doorn, et al. 

(2003)[5, 6] 

Wandering behavior Kiely, et al. (1998), French, et al. (2007)[24, 

40] 

Antidepressants Cumming, et al. (1998), Leipzig et al. 

(1999), Bueno-Cavanillas, et al. (2000), 

Kelly, et al. (2003), Kallin, et al. (2004) [4, 

25, 39, 42-44] 

SSRIs (Selective Serotin Reuptake Inhibitors) Kallin, et al (2004)[39] 

Benzodiazepines Leipzig, et al (1999)[44] 

Neuroleptics Leipzig et al. (1999), Bueno-Cavanillas, et 

al. (2000), Kallin, et al. (2004) [25, 39, 44] 

Opioids Kelly, et al. (2003)[42] 

Digoxin Leipzig et al. (1999)[44] 

Sedatives Leipzig et al. (1999)[44] 

Anti-epileptics Kelly, et al. (2003)[42] 

Polypharmacy (>4 drugs) Leipzig et al. (1999)[44] 

 

 

A recent review concerning risk factors for falls among cognitively impaired people identified 

impairments in motor function and performance of Activities of Daily Living (ADL), 

impaired vision, previous falls, intermediate impaired cognition, increased levels of 

behavioral symptoms, e.g., wandering, and use of neuroleptics as risk factors for falls [45]. 

One retrospective study identified intermediate impaired cognition and dependence in 

Activities of Daily Life (ADL) as potential risk factors for falls among people with dementia.  

The same study concluded that people who are able to rise from a chair, who have fallen 
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previously, walk with a helper and display more hyperactive symptoms have an elevated risk 

of sustaining a fall[46]. Other risk factors for falls among people with dementia are being a 

male who walk with an aid, being a male, visual impairment and an impaired walking 

ability[33, 34]. 

 

For example, slipping [47], not wearing shoes [28, 48, 49], anxiety, darkness[49] use of 

benzodiazepines within the last 24 hours[30], onset of acute diseases[28] and urinary tract 

infections for women are Considered precipitating factors for falls among older people[49]. 

Other precipitating factors are gait and balance disorders, weakness, dizziness, confusion and 

postural hypertension[31]. Falls have also been found to occur more often during the day and 

in the person‟s own room and a large proportion of the falls are not witnessed [28, 30, 47]. 

 

For an old person a fall can have devastating consequences. When it occurs in institutional 

care units it can be viewed as a failure for the staff. One common method of preventing falls 

and injuries in the care of old people is to use physical restraints[1, 50, 51]. Such measures 

have however been found to be ineffective in preventing falls and their use might even 

increase the risk of falls and injuries [1, 52]. 

 

PHYSICAL RESTRAINT USE AMONG OLD PEOPLE 

 

Physical restraints were mentioned in a nursing textbook as early as 1885 and were a 

necessary measure for handling people „in violent delirium‟. For a long time they were mainly 

used to manage violent persons in psychiatric care. It is uncertain when physical restraints 

began to be used in the care of old people, but in the late 1960s questions were raised 

concerning this use[53]. In the research literature both physical and mechanical restraints are 

defined as „a mechanical appliance that restricts an individual‟s free bodily movement‟, 

including devices such as vests, geriatric chairs with tables or belts that tie the person to a 

chair[51, 54-56]. In some studies the term physical restraints includes devices such as 

bedrails, belts in bed, tied drawsheets, locked doors and limb restraint[51, 54, 55, 57, 58]. The 

most common type of restraint used in institutional care is bedrails, which restrict a person 

from getting out of bed [55, 59, 60]. Apart from being used to restrict physical movement 

restraint are used to enhance a person‟s ability to sit up[61].  
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Some countries (e.g., Scotland) have laws which forbid the use of physical restraints and 

some have laws regulating their use (e.g., USA) [1], while others for example, Finland, have 

no direct regulations concerning their use. A person subjected to physical restraint can 

perceive it as a coercive measure and most countries have laws about autonomy and self-

determination. In Swedish institutional care for old people coercive measures are not allowed, 

nor is it permitted to restrain a confused resident or a persons in bed using a belt. The use of 

physical restraints is only allowed, on the presumption that a doctor has prescribed their use 

and that the person consents to their use. Physical restraint can, however, only be used to 

activate a resident, i.e., as postural support enabling a person to sit up who otherwise could 

not do so [62].  

 

Covert et al conducted one of the first studies on physical restraint use in the care of old 

people in the late 1970s. They concluded that physical restraints are common in nursing 

homes and that their use is „fraught with potential abuse‟, furthermore these types of measures 

should not be used to make up for inadequate staffing levels and only as a last resort[57]. 

Since then physical restraints have been given increased attention and the research on their 

use in the care of old people has increased steadily. Nevertheless physical restraints are still 

common in the care of old people and used worldwide, despite their use being questioned 

from both legal and ethical perspectives and also because of the adverse effects associated 

with their use[1]. Using restraints has also been considered to reflect poor quality care, as 

resorting to these measures means that there has been a failure to meet the real needs of the 

person [63].  

 

Prevalence of physical restraint use 

The prevalence of physical restraints among old people has been studied in both nursing 

homes and hospital settings. The early studies showed that the prevalence was higher in 

nursing homes than in hospitals[53], while recent studies show no noticeable differences[1]. 

Evans et al. concluded in an early review that the proportion of physically restrained persons 

varies between 25% and 85% in nursing homes and between 7% and 22% in hospital 

settings[53], while studies conducted between 1990-2004 reported prevalence of between 

15% and 66% (41-64% for studies between 1999-2004)  in nursing homes and between 8% 

and 68% (33-68% for studies between 1999-2004) in hospital settings[1]. Physical restraints 

are not a temporary measure; one study found that 90% of the residents had been subjected to 
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restraint use for more than three months[59]. Unit-level analyses have show that physical 

restraints are exercised in 38-85% of institutional care units for old people [13, 54, 64, 65]. A 

wide variation has also been reported in restraint use between similar kinds of units; a 

Swedish study found ranges between 0-50%[13], a Finnish study reported ranges between 0% 

and 75%[10], and a recent study conducted in Germany reported center specific ranges of 

between 4.4 and 58.9%[60]. There is also a divergence in restraint use between different types 

of units, for example one Swedish study found that 45% of the residents in psychogeriatric 

care units were physically restrained while only 2% of the residents were restrained in a 

somatic geriatric clinic[51].  

 

The great discrepancies in physical restraint use can partly be explained by different 

definitions of restraint, study design and setting, differences between countries and the time at 

which the studies were conducted (for an overview, see Table 2.). All studies include some 

type of physical restraint measure used when the person is sitting up (e.g. belts and vests in 

chairs), while some also include bedrails [60, 64], blankets or sheets[60, 66, 67], and limb 

restraints [58, 60]. The data gathering processes also differ among studies, for example, in 

some studies data are collected on resident level while in some on unit level[10, 51], data can 

also relate to current restraint use, during one week or two[51, 56], and collected from 

registers [58, 68] interviews with the staff[55], postal questionnaires[51, 59], or 

observation[60]. In addition the few available cross-national studies show that there is a wide 

variation in physical restraint use among countries [58, 68].   

 

In Sweden there have been a few studies that investigate physical restraint use in institutional 

care for old people. One survey conducted in 1988 reported that 24% of the institutionalized 

elderly had been subjected to physical restraints during the preceding week, and that the 

highest prevalence was among people in psychogeriatric care units (45%) and in nursing 

homes (43%), while in a geriatric somatic clinic 18% were restrained and only 2% in old 

peoples homes [51]. A later survey conducted in 1994 reported that 22% of the residents of 

nursing homes, dementia group dwellings and old people‟s homes had been restrained during 

the preceding week[69], while a study from 1998 found that 21% of the residents in nursing 

homes and group dwellings for persons with dementia had been physically restrained in the 

last seven days. In nursing homes 24% had been restrained while the figure was only 9% for 

the residents in group dwellings[13]. In Swedish nursing homes the use of physical restraints 

had thus decreased from 43% in 1988 to 24% in 1998[13, 51]. The reason for this might be 
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the differences in the study sample as the Ädel reform (1992) was implemented between the 

two survey years, leading to a major reorganization of Swedish elderly care and the setting up 

of new types of units.  

 

Two comparable studies conducted in nursing home care in the USA indicate that the use of 

physical restraints has decreased from 17% in the 1990‟s to 9% in the twenty-first century[58, 

68]. A federal survey from 1989 in the USA also showed that 41% of the people in long-term 

facilities were restrained while a later survey conducted in 1992 reported that the prevalence 

was only 22% [70]. One reason for this could be that between these two surveys the new 

federal guidelines contained in the Nursing Home Reform Act Omnibus Budget 

Reconciliation Act, 1990 (OBRA) were implemented, regulating the use of physical restraints 

in nursing homes in the USA[71].   

 

The conclusion from previous studies estimating the prevalence of physical restraints in 

elderly care is that it is frequently used in most countries and that nothing has occurred in the 

last decades to change their use to any great extent. The greatest use of physical restraints in 

nursing homes seems however to be something of the past, and their use seems to have 

stabilized, since there are a smaller variations in recent studies[1, 53]. Due to the above-

mentioned differences among studies, however, it is difficult to make sound comparisons 

concerning the prevalence of physical restraints, especially between studies conducted in 

different countries and at different times. 
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TABLE 2, AN OVERVIEW OF STUDIES INVESTIGATING THE PREVALENCE OF PHYSICAL RESTRAINT USE 

Reference Country Sample and setting Data gathering 

method 

Type of restraints Definition of a 

restrained person 

Prevalence 

Restas, et al. 

(1998)[66] 

Australia 10,065 in 272 nursing homes  Questionnaire 

 

Vests, straps, wrist ties, splints, casts, mitts, 

belts, wheelchair bars and brakes, binders 

and bed sheets 

Restrained at 

present 

25.5% 

Restas, et al. 

(1998)[67] 

Australia 16,397 in 285 nursing homes Questionnaire 

 

Vests, straps, wrist ties, splints, casts, mitts, 

belts, wheelchair bars and brakes, binders 

and bed sheets 

Restrained at 

present 

15.3% 

Pekkarinen, 

et al. 

(2006)[10] 

Finland 91 long-term care units  Questionnaire/

Registers 

 

Trunk restraint, limb restraint and chair 

preventing rising 

Restrained daily 

during previous 

week 

16.7% (mean 

prevalence at 

unit level) 

Meyer, et al. 

(2009)[60] 

Germany 2,367 in 30 nursing homes Observational 

 

Bedrails, belt in chair, belt in bed, chair with 

table, tiping chairs, blankets or sheets, vests, 

wrist or elbow restraints and manipulation of 

furniture 

Restrained once 

in three 

observations  

26.2% 

Kirkevold, 

et al. 

(2004)[55] 

Norway 1,501 in 222 nursing home units 

1,057 in regular units (RU) and 444 

in special dementia care units(SCU)) 

Structured 

interview 

Bedrails, belts or other means of fixing to 

chair, belts or other means of fixing to bed 

Restrained during 

previous week 

23.3% (RU) 

12.8% (SCU) 

Karlsson, et 

al. 

(1996)[51] 

Sweden 1,325 in 8 nursing homes (NH), 15 

old people‟s homes (OPH), one 

somatic geriatric clinic (SGC) and 

one psychogeriatric clinic (PGC) 

 Questionnaire 

 

Belts, geri-tables, wheelchair tables and 

locked rooms 

Restrained during 

previous week 

24.0% 

45.0% (PGC) 

43.0% (NH)  

2.0% (OPH) 

18.0% (SGC) 

Karlsson, et 

al. 

Sweden 1,207 in 10 nursing homes, 22 group 

dwellings for the demented, and 12 

 Questionnaire 

 

Belts, geri-tables, wheelchair tables and 

locked rooms 

Restrained during 

previous week 

22.0% 
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(1997)[69] old peoples homes 

Karlsson, et 

al. 

(2001)[13] 

Sweden 540 in 33 nursing home units (NH) 

and 12 group dwellings for the 

demented (GD)  

Questionnaire 

 

Belts, geritables, wheelchair tables and 

locked rooms 

Restrained during 

previous week 

21.0%  

24.0% (NH)  

9.0% (GD) 

Hamers, et 

al. 

(2004)[59] 

The 

Netherlands 

265 in 2 nursing homes Questionnaire Bedrails, waist belt, and chair with table 

 

Restrained at 

present 

49.0% 

Sloane, et al 

(1991)[72] 

USA 307 in specialized dementia units Observational 

 

Bound to chair, geri-chairs Restrained at 

present 

18.1% 

Tineti, et al. 

(1991)[56] 

USA 1,756 (>60 years) in 12 skilled 

nursing facilities 

 Observational 

 

Tray on geri-chair, roller bars on wheelchair, 

vest, belts, waist, chest and pelvic restraints 

Sometimes during 

two weeks 

59.0% 

Burton, et al 

(1992) [73] 

USA 441 in 8 nursing homes  Observational 

 

Wrist or leg ties, hand mitts, positioning 

vests and geri-chairs with tables 

Sometimes during 

one month 

47.6%  

Ljunggren, 

et al 

(1997)[68] 

Denmark 

Iceland 

Japan 

France 

Italy 

Sweden 

USA 

Spain 

3,425 in nursing homes 

770 

1,240 

235 

1,044 

721 

33,9251 

525 

Questionnaire/

Registers 

 

Trunk, limb and chair that prevents rising Restrained during 

previous week 

2.2% 

8.5% 

4.5% 

17.1% 

16.6% 

15.2% 

16.5% 

39.6% 

Feng, et al. 

(2009)[58] 

Canada  

Finland  

Hong Kong 

Switzerland  

USA 

14,504 in long-term care facilities Questionnaire/

Registers 

Trunk or limb restraint and chair preventing 

from rising 

Restrained during 

previous week 

31.0% 

28.0% 

20.0% 

6.0% 

9.0% 
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Factors associated with physical restraint use 

Extensive research has been conducted on factors associated with physical restraint use, for 

example concerning reasons for their use, characteristics of the elderly and organizations 

related to restraint use, and staff knowledge and attitudes and concerning adverse effects 

associated with the use.    

 

Reasons for physical restraint use 

Preventing falls and injuries is the most common reason for using physical restraints in 

institutional care for old people [1, 50, 51]. The reasons for using physical restraints can be 

categorized as follows: staff and organization-oriented reasons such as understaffing; social 

group-oriented reasons such as preventing interference with other residents and maintaining 

peace and harmony at the units; treatment-oriented reasons such as facilitating medical 

treatment; patient-oriented reasons such as preventing falls, dealing with agitation and 

wandering, and also as support to enable a person to sit up [50]. Staffs also restrain residents 

because they think that there are no other alternatives [1, 50, 66]. 

 

Characteristics of the elderly 

It is mainly cognitively impaired elderly people who are physically restrained and those with 

impaired functioning in activities of daily living (ADL) and impaired mobility [1, 13, 51, 56, 

72, 74-76]. Severe cognitive impairment has been shown to be one of the strongest predictors 

for restraint use in older people[56, 74, 76, 77]; up to 94% of restrained residents are 

cognitively impaired[51].  Restrained residents are also more likely to be older, 

disorientated/delirious, more dependent on care, have an impaired ability to speak, a higher 

fall risk and a history of falls and also display more behavioral symptoms, such as disruptive, 

wandering, and aggressive behavior[1, 56, 59, 72, 74, 77, 78]. The literature is contradictory 

regarding gender differences, both female and male sex have been found to be associated with 

increased use of physical restraints[56, 75].  

 

Organizational factors 

Research concerning the association between physical restraint use and organizational factors 

is somewhat inconsistent. Huizing, et al showed that organizational factors were associated 
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less with physical restraint use than to resident characteristics[75].While some studies have 

found that a high staff –to-resident ratio is associated with a lower proportion of restrained 

residents[79-81] others have found only a weak or no association between staffing levels and 

restraint use[13, 56, 67, 76, 82]. The association between unit size and physical restraint use 

are also contradictory; both smaller units as well as larger units have been found to use 

restraints less often [58, 82]. Some have found no evidence at all for an association between 

the size of the unit and restraint use[13, 56, 66, 67]. Having less experienced staff has been 

found to be associated with increased use of physical restraints in old people[1].  

 

It has also been found that organizational factors, such as access to specialists, staff education, 

staff mix and work experience are weak predictors or have no association with physical 

restraint use [13, 56, 58, 64, 76].  One study investigating factors determining the use of 

physical restraints included variables relating to the residents, staff, organization and the 

environment and showed that only impaired mobility function and behavioral disturbances 

and staff attitudes toward physical restraint use predicted the difference in restraint use among 

units[13]. It has also been found that physical restraints are used more frequently during the 

weekends[83], which might depend on the usually lower staffing levels during the weekends.   

 

Staff knowledge and attitudes 

The great difference in restraint use among units has partly been considered to be an effect of 

differences in the level of knowledge and attitudes toward restraint use among the staff [12-

15]. Werner and Mendelsson (2001) investigated whether staff attitudes, subjective norms and 

moral obligations had any explanatory effect on their intentions to use physical restraints. The 

staff‟s attitudes relate to the individual‟s general feeling of being favorable or unfavorable 

towards using restraints, and the subjective norms relate to other‟s preferences about using 

them or not, while moral obligation relates to personal feelings about what is right and wrong. 

They found that these three factors explained 48% of the variation in the staff‟s intentions to 

use restraints. Age and education modified the model; as those who were older and those with 

higher levels of education were less prone to use restraints [15]. A study among nursing staff 

in Hong Kong found that positive attitudes towards physical restraint use and less clinical 

experience among the staff had a direct effect on the use of physical restraints, while level of 

knowledge and clinical experience among the staff had a indirect negative effect on their use 

by influencing their attitudes [12]. Another study also found that staff with less knowledge 
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were more prone to use physical restraints[84]. Staff attitudes and resident‟ functional status 

have been found to discriminate units with no, low and high use of physical restraints, while 

staff knowledge about legislation was only significantly associated with restraint use in the 

univariate analysis[13]. The fact that staff attitudes also independently predict the use of 

physical restraints indicates that there might be a misuse of these measures in the care of old 

people.  One restraint minimization program demonstrated that 58% of the staff found 

physical restraint use less important after the education program compared to baseline[85]. 

On the other hand one study did not find any correlation between staff attitudes and their self-

reported use of restraints[86]. 

 

Studies have also concluded that staff lack knowledge about adverse effects related to 

physical restraint use, the legislation regulating their use and about alternatives to physical 

restraint use[84, 87-90]. 

 

The majority of nursing staff consider physical restraints to be no good[12], but many also 

express the view that there are no alternatives[12, 91]. Physical restraint use can pose an 

ethical dilemma or conflict for the staff, as the decision to use them or not have been 

described as a struggle between beneficence, doing no harm, and the persons autonomy[8, 9]. 

The decision to physically restrain a person involves a conflict between protection of the 

resident and beliefs about professional values[91]. Using physical restraints has been reported 

to evoked negative feelings for nursing staff such as, sadness, guilt, retribution and pity for 

the restrained resident, and their use poses a conflict between protecting the person from harm 

and respecting the persons human rights [7]. Feelings of distress, that it is bad and feelings of 

guilt have also been expressed in relation to the use of physical restraints and their use 

includes a conflict between the patients self-determination and the nurses responsibility to act 

accordingly to the patients best interest[92]. Nurses, on the other hand, have also reported 

positive feelings towards their use, such as their being helpful in preventing falls and allowing 

a person to sit up[7, 11, 54, 91]. The staff also believe that a reduction in the use of physical 

restraints would increase the workload and require more staff due to a increased need for 

supervision[93]. On the other hand nursing staff has also attributed moderate to low 

importance to the use of physical restraints among old people in institutional care[94]. 
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Adverse effects associated with physical restraint use 

The use of physical restraints among old people has been considered to be associated with 

several adverse physical, psychological and social effects. Negative physical effects are  

primarily related to the immobilization  of the person and include, for example, impaired 

mobility and balance, deterioration in muscle function, osteoporosis, pressure ulcers, 

constipation, incontinence and infections[1, 95]. These adverse effects can be considered as 

indirect effects while direct physical injuries associated with restraint use are nerve injury 

caused by pressure from the restraint, cardiac failure caused by prolonged stress and 

asphyxiation caused by strangulation. Other adverese effects considered to be associated with 

physical restraint use are incresaed mortality rates and prolonged hospitalization[95]. 

 

The adverse psychological and social adverese effects are for example, loss of self-esteem, 

anxiety,  depression, disorientation and agitation, withdrawal, and reduced socialization[1, 95, 

96]. One observational study including 24 long-term care residents found that they became 

more agitated when placed under physical restraints[97]. There is also the possibility that the 

use of physical restraints prolongs the duration of delirium (Inouye 2007), and that these 

measures might have a negative effect on the resident‟s cognitive function[73, 96].  

 

Restrained residents have mostely expressed negative feelings about beeing restrained,  such 

as loss of freedom (e.g., feel like a caged bird), discomfort due to physical pain and feelings 

of embarrasment , infingement of autonomy and entrapment. On the other hand some have 

expressed that being under restraints incresed their feeling of safety and security as the 

restraints prevented them from falling. Other positive outcomes related to resraint use are that 

they enable a person to sit up who could not otherwise do so, facilitate medical treatment, 

prevent falls  and contribute to a secure feeling for relatives and the staff [98]. 

 

Another adverse effect associated with physical restraint use is falls and injuries. Physical 

restraints are mainly used to prevent falls but previous research suggest that they fail to meet 

this purpose and  that physical restraint use might in fact increase the risk of falls and injury. 

A meta-analysis found that restrained residents in recidantal care were 1.7 times times more 

likely to sustaining a fall, 3.6 times more likely to suffer a fall-related injury and 4.9 times 

more likely to suffer a fall-related fracture than unrestrained residents.  Similar findings have 

been shown among restrained patients in acute care settings who have have a 6.8 times higher 

risk of sustaining a fall than unrestrained patients. The risk of suffering serious fall-related 
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injuries and fall-related fractures has been found to be higher among those who are 

continously restrained compared to those who are intermittently restrained [95]. Although 

restraints are mainly used to prevent falls only a weak association there has been found 

between objectively measured fall risk and restraint use, indicating their potential missuse 

[69].  

 

In addition several restraint minimization studies have concluded that the use of physical 

restraints can safely be reduced without any increase in falls or injury[99-101]. Capezuti et al 

(2004) showed that increased use of bilateral bedrails did not reduce the occurrence of falls or 

serious injuries [102]. On the other hand, the incidence of non-serious falls has been found to 

increase following a restraint reduction program [103] and that the use of restraints is 

associated with a slightly reduced risk of falls [104]. The difficulties of investigating the 

association between physical restraints and falls is aggravated by the differences in 

characteristics between unrestrained and restrained persons, making it important to adjust for 

potential confounding factors. On the other hand, as restraints are usually used to prevent falls 

and studies have shown that restrained residents fall anyway and perhaps even more than 

unrestrained residents, their effectiveness in preventing falls is open to question.  

 

Reducing the use of physical restraints 

 

There have been different attempts, with varying results, to reduce the use of physical 

restraints in geriatric care settings, for example, through staff education, expert consultation, 

restraint removal, policy changes and harsher legislation. Besides affecting the use of physical 

restraints previous restraint minimization studies have reported effects such as increased 

knowledge about alternatives and the consequences of restraint use and changed attitudes 

among the staff, reduced stress levels among the staff, a reduction in the occurrence of falls, 

serious injuries and behavioral symptoms, and improved cognition among residents[105, 

106]. Alternatively previous studies have also reported no effect on staff knowledge about 

alternatives to physical restraint use or on their perceived importance of restraint use [106]. A 

before and after study showed that the use of physical restraints decreased and that staff 

attitudes changed to being less prone to use restraints following an intervention consisting of 

staff education, restraint removal and individualized care by a specialist nurse. The 

intervention also reduced the level of burnout among the staff [85, 107]. The majority of 
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reported restraint-reduction studies are before-and-after studies [105, 106], which hinders 

evaluation of their effectiveness. Legislation has been found to reduce the use of physical 

restraints, for example in the USA, the introduction of the Nursing Home Reform Act 

Omnibus Budget Reconciliation Act, 1997 (OBRA), legislation regulating the use of physical 

restraints, actually led to a reduction in their use [1].  

  

Randomized controlled trials evaluating the effects of interventions aimed at decreasing the 

use of physical restraints have reported somewhat contradictory results. The majority of 

earlier RCT studies evaluated the effect of an intervention consisting of staff education 

combined with consultation and were conducted in nursing homes [100, 108-110], only two 

studies evaluated the effects of staff education alone[100, 111] (For an overview see Table 

3.). Evans et al. (1997) reported that staff education combined with consultation reduced the 

use of physical restraints, while education alone had less effect, although it also decreased the 

use to some extent [100]. On the other hand, interventions combining staff education and 

consultation have also been found to have no effect on the proportion of restrained residents 

[108, 109, 112], while another study reported a reduction in the mean number of restraints 

used per person [110]. A recent study concluded that an intervention program including only 

staff education about dementia care in general had a positive effect on staff knowledge and on 

restraint use, while it had no effect the level of staff burnout[111]. Two before and after 

studies also found that staff education alone can reduce the use of physical restraint, while one 

reported no effect [113-115]. However one of these studies showed that the use of physical 

restraints dereased only in a group that received a longer education program[113]. Although 

interventions combining staff education and consultation have been considered to be most 

obvious and effective in reducing the use of physical restraints[105], they are also considered 

to be complex, time-consuming and costly[116].  

 

It has been stressed that, in order to reduce the use of physical restraints a paradigm shift 

towards individualized care is needed and the myths about restraint use, such as that they are 

effective in reducing falls and that there are no alternatives, need to be addressed [63]. One 

common apprehension is that the workload increases if the use of physical restraints is 

reduced. This, however, has been rejected in one study where they found that restrained 

residents require more nursing care than unrestrained even after controlling for potential 

confounding factors. The authors concluded that unrestrained residents are less costly to care 

for and that restraints can be reduced without any increase in care costs[117]. 
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TABLE 3, AN OVERVIEW OF RESTRAINT MINIMIZATION RCT STUDIES 

Reference Sample and setting Intervention Outcome 

Evans et al. (1997) 

[100] 

127 in IG I  

152 in IG II  

184 in CG  

Three nursing homes 

IG 1. Six-month education program, consisting of 

ten 30-45 min sessions and consultation 12 

hours/week. Education about hazards of restraint 

use, understanding and dealing with residents 

behaviors and fall prevention  

IG 2. Education program 

 

Restraint use:  

IG 1; 32%-16% (0 months post)-12% 3 months 

pre) to 14% (6 months post) 

IG 2; 23%-18% (0 months post)-16% 3 months 

pre) to 19% (6 months post intervention, while 

no change in the CG 

Other measures; no change in psychoactive drug 

use or serious fall-related injuries 

Testad, et al. 

(2005)[110] 

55 in IG 

87 in CG 

Four nursing homes  

 

Seven-month intervention program, including a six-

hour seminar focusing on dementia, aggression, 

problem behavior, decision-making process and 

alternatives of restraint use. This was combined 

with one hour guidance/month over six months.   

Restraint use; reduction of number of restraints 

used/person; 3.3-1.5, while no change in the CG 

Other measures; No change in psychoactive 

drug use 

Huizing, et al 

(2006)[108] 

At baseline 

83 in intervention group  

62 in control group  

At follow-up 

86 in intervention group 

58 in control group 

 Five psycho-geriatric nursing 

homes 

Two-month education program, including five 2-

hour seminars about restraint-free and 

individualized care, effects and consequences of 

restraint use, risk behavior analysis and alternatives 

to restraint use. Education program was offered to 

1/3 of the staff. Remaining staff received a 90 

minute plenary session. The nurse specialist offered 

consultation for 28 hours/week over eight months 

and visited the wards once a week.  

Restraint use; no change in the IG (55%-56%), 

while it increased in the CG (56%-70%). 

Residents in the CG were more likely to 

experience increased use of physical restraints 

at follow-up. 

Huizing, et al. 

(2008)[109] 

42 in IG 

63 in CG  

See Huizing et al. (2006) [108] Restraint use; no significant change in either of 

the groups; CG, (38.2%-51.2%-47.2% 
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Fourteen psycho-geriatric 

nursing home wards 

restrained) and CG, (30.0%-32.3%-40.5%)  

Huizing, et al. 

(2009)[112] 

126 in IG 

115 in CG  

Fourteen psycho-geriatric 

nursing home wards  

See Huizing et al. (2006)[108] Restraint use; increased significantly in both 

groups (IG, 54% (baseline)-64% (8 months 

post-intervention); CG, 49% (baseline)-57% (4 

months post-intervention)-60% (8 months post-

intervention. No effect on restraint intensity or 

multiple restraint use. 

Kuske, et al. (2009) 

[111] 

68 in IG 

68 in RG 

74 in CG 

Three-armed design, all staff received 13 one-hour 

sessions (one/week) in dementia care (aimed at 

improving the interaction between the caregivers 

and residents including knowledge about e.g., 

dementia disorders, communication and self-

reflection), distributed through lectures, educational 

videotapes, handouts, brainstorming and short 

games. In the RG the staff received training in 

relaxation 

Restraint use; increased in the CG and RG while 

there were no significant increase in IG. 

Other outcome; no change in the use of sedative 

drugs. Increased knowledge in both IG and RG, 

while no effect on the level of burnout among 

the staff. Health complaints among the staff 

declined in RG. 

Note: 

IG= intervention group; CG= control group; RG= relaxation group 
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STAFF WORK ENVIRONMENT IN INSTITUTIONAL CARE OF OLD 

PEOPLE 

 

Nursing staff employed in institutional care for old people have a challenging work 

environment [118-122], with considerable time pressure, absence due to illness, and staff 

turnover [123-125], and  staff have reported dissatisfaction with their working situation [120, 

126, 127]. Factors considered to cause an impaired work environment among nursing staff 

are, for example, lack of time and inadequate staffing levels [128-130], heavy workload [129, 

131-133], management style and organizational climate [129], minimal social support [129, 

134], and being in constant contact with suffering patients [133, 135, 136]. 

 

Caring for cognitively impaired residents has been found to be particularly associated with 

increased levels of stress [137-141] and emotional and conflicting demands [124]. Edberg et 

al. found that staff in dementia care experienced strain when they were „unable to reach the 

residents‟ or „unable to protect the residents,‟ and when they were „faced with competing 

needs‟ [139]. One cause of the impaired work environment among staff in dementia care is 

the usually high occurrence of behavioral and psychological symptoms among the residents, 

such as aggression and verbal disruptiveness [129, 136, 137, 140, 142-144]. An impaired 

work environment has also been found to have a negative impact not only on the staff but also 

on the quality of care that the residents receive [129, 145]. 

 

Recently increased attention has been given to the „troubled conscience‟ that is supposed to 

arise when nursing staff act against what they believe to be good and right or true [146]. This 

troubled conscience is considered to generate „stress of conscience,‟ that is, stress caused by a 

troubled conscience [147]. A high stress-of-conscience level has been found to be associated 

with increased levels of burnout [146]. Similarly, strain among staff in dementia care is 

experienced when they are unable to alleviate suffering and enhance the quality of life of 

those they are caring for [139]. If staff in nursing homes are forced to lower their standards 

and goals for care due to e.g., a heavy workload, it affects their conscience negatively [120, 

148]. Other situations that might cause a troubled conscience are when the staff are unable to 

relate closely to the patient [149], or when they lack enough time for each patient [150], or act 

against what they believe is right[120]. 
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Facing ethically difficult situations is part of their daily work for staff in dementia care, 

including acts such as helping residents to shower or eat when they refuse to comply [151, 

152]. Physically restraining old people is also considered to be an ethically difficult situation 

for the nursing staff in that they have to strike a balance between the person‟s safety, their 

right to autonomy and self-determination, and the practice of care.  It is also a measure that 

might be used against the resident‟s own will and something that the staff might perceive to 

be wrong. Increased use of physical restraints has been found to be associated with an 

impaired work environment. High job demands and low job control have been reported to be 

associated with a greater use of physical restraints [10]. Similarly, a Swedish study reported 

that staff working in restraint-free wards had a lower workload and more control in their jobs 

than those working in wards where physical restraints were used [13].  

 

One area of interest in earlier restraint minimization studies has been to investigate the impact 

on staff work environment[85, 111, 113, 115]. Only one of these studies has found an 

improvement in levels of stress among the staff following an education program[85], while 

another reported a reduction in physical restraint use but no effect on staff morale[113].  

Interventions consisting solely of staff education has also reported no effect on level of staff 

burnout, although one found a positive effect on restraint use [111, 115].  

 

In a review Hannan et al. (2001) concluded that one way to enhance the work environment 

for nursing staff is to implement staff training and education [129]. Clinical supervision and 

support have also been found to improve the work environment, by reducing the level of 

burnout and strain and increasing job satisfaction among the nursing staff [153-157]. To date 

the most effective intervention for reducing physical restraints consists of staff education, 

combined with consultation by a specialist [105, 106].  
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RATIONALE 

 

The progressive demographic transition seen in most western countries will probably lead to 

increased challenges for the provision of sufficient care of high quality for old people. One 

way to meet the challenge of increased demand in combination with scare resources is simply 

to adjust the provision to the costs, however this would also jeopardize the quality of the care.  

Another possible way is to increase the quality of care by developing new methods and 

structures, which could increase the cost-effectiveness of care. Falls and related injuries 

constitute another major challenge in the institutional care of old people, due mainly to their 

impact on the person‟s morbidity and mortality, but also because of their cost to society. 

People with dementia in institutional care for old people constitute one group with an 

exceptional high risk of sustaining a fall. Preventing falls among those suffering from 

dementia has however been found to be a difficult task, perhaps because there are indications 

that other risk factors operate in this group.  

 

Despite the lack of sound evidence for using physical restraints as a method to prevent falls 

and the adverse effects related to their use and the resistance among the staff to using them, 

they are still common in institutional care for old people. On the other hand there is a strong 

belief among nursing staff that these measures actually prevent falls and injuries among the 

elderly. In Sweden some studies were conducted some studies on physical restraint use in the 

1990s, but there is a lack of current Swedish studies on this subject.  

 

The fact that factors other than resident‟s care needs predict the use of physical restraints 

shows that there is a need for change in the practice in this area. Interventions combining staff 

education and consultation are to date the most effective way of influencing the use of 

physical restraints, they are, however, also considered to be time-consuming and costly and 

the reported effects of such interventions are not consistent. Thus, there is a need to develop 

less costly and easily administered interventions that can change the practice of physical 

restraint use in the care of old people and also to evaluate the effects of such interventions in 

group dwellings for persons with dementia. Although previous intervention studies have tried 

to change the practice of restraint use by first extending the staff‟s knowledge and then 

changing their attitudes, few have included this as an outcome measure. To include staff 

knowledge and attitudes, as outcome variables in restraint minimization studies would 
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perhaps untangle some aspects of the casual effects usually related to these kinds of 

interventions. There are also some indications that restraint minimization programs could 

have a positive effect on staffs work environment although this matter has not been 

investigated thoroughly and study results are contradictory.   
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AIMS OF THE THESIS 

 

The overall aim of this thesis was to investigate physical restraint use and falls in the 

institutional care of old people. Apart from clarifying changes in physical restraint use and 

risk factors for falls among old people the purpose was to evaluate in an RCT the effects of a 

restraint minimization program on staff work environment, their knowledge about, attitudes 

towards and use of physical restraints, and on the quality of care.  

SPECIFIC AIMS 

 

I – to investigate the use of physical restraints in the county of Västerbotten, Sweden, in 2000 

and 2007.  

 

II - to identify risk factors for falls among people living in group dwellings for persons with 

dementia. 

 

III - to evaluate the effects of a restraint minimization education program on staff knowledge, 

attitudes and use of physical restraints in group dwellings for people with dementia 

 

IV – to evaluate the effects of a restraint minimization education program on staff‟s work 

environment and the quality of care and to investigate whether the effects were dependent on 

changes in physical restraint use. 
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METHODS 
 

SETTINGS AND PARTICIPANTS 

 

This thesis is based on three main data collections, the Äldre vårdade på institution i 

Västerbottens län år 2000 och år 2007 (“Old people cared for in institutions in the county of 

Västerbotten in the years 2000 and 2007”) surveys which were both cross-sectional census 

surveys. These were conducted among residents living in  residential care facilities in the 

years 2000 and 2007 in the County of Västerbotten in Sweden; these will henceforth be 

referred to as AC2000 and AC2007 (Paper I). The third data collection was a cluster-

randomized controlled trial aimed at reducing the use of physical restraints and improving the 

work environment for nursing staffs, and was performed in 40 group dwellings for persons 

with dementia (Papers II-IV).  

 

Paper I 

The AC2000 and AC2007 surveys included all residents living in institutional care facilities 

for old people in the County of Västerbotten during the time of the surveys. Types of units 

included were nursing homes, group dwellings for persons with dementia, rehabilitation units 

and geriatric and psychogeriatric clinics. The total study population comprised 4,214 residents 

in 2000 and 3,532 in 2007. The questionnaires were completed and returned for 3,804 

residents in 2000 and for 2,970 in 2007, corresponding to a response rate of 90.3% in 2000 

and of 84.1% in the 2007 survey.  

 

Papers II-IV 

These three papers use data from one cluster RCT with the aim of reducing the use of 

physical restraints and enhancing staff work environment by implementation of a restraint 

minimization education program for all nursing staff. The study was conducted in group 

dwelling units for people suffering from dementia. These units are usually designed to 

provide care for 6-8 individuals with dementia, in a homelike environment where the 

residents have their own private rooms and share dining and living rooms. The entrance to the 

wards is usually locked with a type of delaying code lock that prevents the residents from 

walking out unattended. Units can be organized separately or together with other units and 
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sometimes together with other types of facilities e.g., nursing homes. Staffing levels are 

somewhat higher in group dwellings than in other types of residential care facilities. At the 

units care is provided round-the-clock by licensed practical nurses and nurse‟s aids, while 

registered nurses usually function on consult basis and can be responsible for several units. It 

is usually the registered nurse who is in contact with the physician in charge. Both 

intervention and control groups consisted of 20 group dwelling units each. The flow of 

participants is presented in Figure 2.  

 

Papers III & IV evaluating the effects of the RCT, include staff and resident‟s data from both 

baseline and follow-up while Paper II, identifying risk factors for falls includes only data on 

the residents in the control group at baseline and six-month prospective data on falls (n=162). 

Two of these residents were excluded due to insufficient data; the sample thus comprised 160 

residents living in 20 group dwelling units for persons with dementia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2, Flow chart of study design and participants, Papers II-IV (Reproduced with the permission from JAGS) 

Baseline

Follow-up

Randomised

42 residents (22.0%) lost to follow-up

Staff, n=156 (76%) (20 units)

Residents, n=185 (96%) (20 units)

78.0% (149/191) residents assesed both

at baseline and follow up

Education program

6 months

Staff, n=184 (90%) (20 units)

Residents, n=191 (99%) (20 units)

Intervention group

20 units

Staff, n=205

Residents, n=192

23 residents (14.2%) lost to follow-up

Staff, n=133 (71%) (19 units)

Residents, n=165 (102%) (20 units)

85.8% (139/162) residents assesed both

at baseline and follow up

No education program

6 months

Staff, n=162 (86%) (20 units)

Residents, n=162 (99%) (20 units)

Control group

20 units

Staff, n=188

Residents, n=163

Randomised (40 units)

staff, n=393

Residents, n= 355

40 Units

Included for randomization

³20% physically restrained

Inventory of

99 units

 (n=801 residents)
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PROCEDURES 

 

An overview of the procedures including study design, settings, subjects, evaluation target, 

outcome and data collection methods in the four papers is presented in Table 3.  

 

TABLE 4, OVERVIEW OF THE DATA COLLECTIONS, PROCEDURES 

 Paper I Paper II Paper III Paper IV 

Design Two census surveys  Prospective cohort 

study within cluster 

RCT 

Cluster RCT Cluster RCT 

Setting All residential care 

facilities  

Twenty group 

dwelling units for 

persons with 

dementia 

Forty group 

dwelling units for 

persons with 

dementia 

Forty group 

dwelling units for 

persons with 

dementia 

Subjects 6,583 Residents 

(3,669 in 2000 and 

2,914 in 2007)  

160 Residents 

(from 20 control 

units) 

191 Residents and 

184 staff in 

intervention group 

162 Residents and 

162 staff in control 

group 

191 Residents and 

184 staff in 

intervention group 

162 Residents and 

162 staff in control 

group 

Evaluation target Physical restraint 

use over time 

Fall risk factors 

among persons with 

dementia 

Restraint 

minimization 

education program  

Restraint 

minimization 

education program  

Outcome Physical restraint 

use 

Fall risk factors Staff knowledge 

and attitudes  

Physical restraint 

use 

Staff work 

environment 

Quality of care 

Methods of data 

collection 

Questionnaire 

Residents; 

MDDAS 

Gottfries‟ cognitive 

scale 

Questionnaire 

Residents; 

MDDAS 

Gottfries‟ cognitive 

scale 

Fall registration 

 

Questionnaires 

Residents; 

MDDAS 

Registration of 

physical restraint 

use and falls 

Staff; 

PRUQ 

Staff knowledge 

Questionnaires 

Residents; 

MDDAS 

Registration of 

physical restraint 

use 

Staff; 

JDC-S 

SCQ 

Caring climate 

 

Note: 

RCT=Randomized Controlled Trial, MDDAS=Multi-Dimensional Dementia Assessment Scale, PRUQ= 

Perceptions of Restraint Use Questionnaire, JDC-S= Job-Demand-Control and Social Support Questionnaire, 

SCQ= Stress of Conscience Questionnaire 

 

Paper I 

Paper I uses data from two cross-sectional census survey studies to investigate changes in 

physical restraint use in institutional care of old people between 2000 and 2007. The 

assessments of the residents were conducted using the Multi-Dimensional Dementia 

Assessment Scale (MDDAS). The questionnaires were sent to all institutions in the county 



42 

 

providing care for old people, including, homes for the aged, senior citizen‟s apartments, 

nursing homes, group dwellings for persons with dementia, rehabilitation/short-stay units and 

geriatric and psycho-geriatric clinics. Staff received written information about how to 

complete the assessments and whom to contact if they had questions or wanted additional 

guidance. It was stated in the instructions that the member of staff who knew the resident best 

and was most involved in their care should carry out the assessment, based on observations 

made over the preceding seven days. Changes in the practice of using physical restraints 

between the two surveys included an investigation of the proportion of restrained residents, 

reasons for restraint use, and for how long the residents had been subjected to these measures.  

 

Papers II-IV 

Papers II-IV were parts of the cluster RCT aimed at reducing the use of physical restraints and 

enhancing staff work environment and the quality of care by implementing an education 

program for the staff. As the intervention comprised staff education, which aimed to affect the 

whole of the units, a cluster design was considered necessary to avoid a transfer of the 

intervention effect to the control group. Before the study was initiated those in charge of the 

units were contacted and given information about the study. They were asked if there was 

interest in participating, and if so, for permission to carry out the study. They were also 

informed that only 40 units would be selected to participate based on an initial screening and 

that 20 of these units would be allocated to an intervention group and 20 to the control group, 

but that the control units would also receive the education program after the end of the study. 

In total 99 units were contacted and all agreed to participate. In the first stage, 99 group 

dwellings were screened for the prevalence of physical restraint use, falls, and level of 

mobility. Units with the highest prevalence of physical restraint use ( 20%) were included for 

randomization (n = 41). Initially the intervention group consisted of 21 units, before the 

baseline measurements were initiated was, however, one reclassified as a nursing home unit, 

leading to there being twenty group dwelling units in each group. After the inclusion of the 40 

units the researchers visited all of them and gave oral and written information about the 

education program to the staff, without indicating that the main outcomes were physical 

restraint use and staff work environment. .  

 

The initial screening was completed in February 2005; the baseline measurements were 

conducted during one month and were completed in October 2005, in order to avoid summer 
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holidays; the follow-up measures were completed during one month in May 2006. During the 

baseline and follow-up month the researchers visited the units twice. During the first visit the 

researchers conducted structured interviews with the staff concerning their workload and 

occurrence of aggressive behavior, and at the same time distributed the registration forms for 

physical restraint use, the MDDAS, and also gathered data on drug use. During the second 

visit, two weeks later, the self-administered questionnaires were distributed to the staff.  

 

Restraint minimization education program 

The overall aim of the intervention was to reduce the use of physical restraints. It was 

hypothesized that an increase in staff knowledge would change their attitudes toward physical 

restraint use, which would change their practice in this respect. It was also hypothesized that 

the intervention in itself or through the possible effects on physical restraint use would have a 

positive effect on staff work environment.  

 

The intervention consisted of an education program for all nursing staff (registered nurses, 

licensed practical nurses and nurse‟s aides), while physicians were excluded. The education 

program was carried out over a period of six months and comprised six different themes, one 

for each month (for an overview of the themes see Table 5.). Themes 2-4 also included 

clinical vignettes presented in written form, which could serve as the basis for group 

discussions if desired. The staff was also given a list of literature in Swedish relating to the six 

themes, for additional reading if anyone wanted further reading. The content of the education 

program was based on previous research and the clinical experience of experts in geriatric 

medicine and nursing and the themes were chosen with regard to factors previously shown to 

be associated with physical restraint use.  The emphasis in the education program was on the 

importance of investigating the underlying causes of the symptoms instead of focusing on 

symptoms alone. For example, if a resident had sustained a fall, the cause of the fall should be 

investigated instead of simply resorting to the use of physical restraints. The staff were 

encouraged to use physical restraints only as a last resort and in acute situations, when there 

were no other alternatives. It was also emphasized that if these measures were used the effects 

of doing so should be evaluated as for any other medical or care measure, in order to 

minimize the potential adverse effects related to their use. The education program also 
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included information about the adverse effects and alternatives to restraint use and about the 

current legislation regulating their use.  

 

TABLE 5, MAIN CONTENTs OF THE EDUCATION PROGRAM 

Theme Main content Clinical vignette 

1. Dementia diseases Different dementias, symptoms, diagnosis, and 

treatment 

No 

2. Delirium in old people Etiology, prevention, diagnosis, and treatment of 

delirium 

Yes 

3. Falls and fall    

    prevention 

Precipitating and predisposing factors and 

prevention of falls 

Yes 

4. Use of physical  

    restraints 

Adverse effects of, alternatives to, and legislation 

directing the use of physical restraints 

Yes 

5. Caring for people with  

    dementia 

Aspects of interaction and communication between 

staff and residents 

No 

6. Complications in  

    dementia 

Continuation of theme 1 and complications related 

to dementia, e.g. depression and behavioral 

symptoms 

No 

 

 

Before the program was initiated the head nurses were asked to find one volunteer from the 

nursing staff per unit who offered to participate in two days of seminars. These volunteers 

attended the whole education program of live lectures on campus, and were also given 

information about all the elements of the program. Each unit was compensated economically 

by the project for travel and accommodation expenses and the costs incurred by substitute 

staffing related to the two seminar days. Remaining staff received the education in six 30-

minute long videotaped lectures, which were distributed monthly to the units personally by 

the researchers (T.P & S.K.). Information about falls was also collected during these monthly 

visits and control and intervention units were visited equally frequently. The reason for using 

video-taped lectures was that it was considered an advantage if all staff received the 

education. Further, live lectures for all staff were considered to be too demanding both for the 

staff and for the researchers and also to impact negatively on the interventions cost-

effectiveness. Videotaped lectures were also used with the survival of the intervention in 

mind, as the material was left at the units for possible later use.  

 

The education program ran alongside ordinary work at the units, without any further 

involvement from the researchers, apart from the distribution of the videotaped lectures and 

the collection of data. Each unit was requested to make arrangements for staff to watch the 

lectures and to assemble the staff for group discussions afterwards, if desired. In order to have 

a long-lasting effect on the care it was considered crucial that the initiative came from the 
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staff. A bottom-up perspective permeated the whole intervention. Thus the intervention can be 

viewed as constituting tools in the form of staff education that the staff themselves can use to 

change their practice regarding the use of restraints. 

 

During the study period no substitute intervention was offered to the control group. After the 

completion of the study all control units were offered the education program.   

  

Assessments and data collection 

The nursing staff made all the assessments and registration of physical restraint use and falls 

(Papers I-IV), while data on the staff were collected through self-reported questionnaires 

(Papers III-IV).  

 

Residents 

In all four Papers the residents were assessed by means of the Multi-Dimensional Dementia 

Assessment Scale (MDDAS) [158], which includes questions about the residents‟ motor 

function, visual and auditory status, ADL functions (activities of daily living), behavioral and 

psychiatric symptoms, fall risk, physical restraint use, participation in activities and physical 

and mental workload. The MDDAS has been shown to have good inter- and intra-rater 

reliability [158]. All data in the MDDAS is based on the staffs assessments of the residents 

status and abilities, therefor the introductory text to the questionnaire includes a request that 

should be completed by the staff member who knew the residents best and who was involved 

in their care.     

 

Motor function data includes information concerning the person‟s motoric function abilities, 

for example if the person is able to walk independently, able to rise from a chair or if he or 

she is bedridden (Papers I-III).  

 

ADL function score ranges between 4 and 24 and was calculated based on the resident‟s 

ability to cope with hygiene, dressing, eating and bladder and bowel control. Each of the 

items scores 1-5 except for bladder control which scores 0-4. A higher ADL score indicates 

that the resident is more ADL-independent. ADL scores are presented in all four Papers, and 

are also categorized into three groups in Paper II (low, medium and high ADL dependency) 

and in the logistic regression model in Paper I the quadratic term is also used. 
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Paralysis was dichotomized into having no paralysis or weakness in arms and legs and hemi-

paresis or being entirely paralyzed (Paper III).      

 

Impaired vision was also dichotomized from a four-point assessment into having no or 

moderate visual impairment and substantial impairment or being blind (Paper II).   

 

Behavioral and psychiatric symptoms include 25 items and 14 items, respectively, that are 

rated on a three-point scale (3 = daily, 1 = some time per week and 0 = never). The behavioral 

symptoms index ranges from 0 to 75 and the psychiatric index score from 0 to 42. Higher 

scores thus indicate more behavioral or psychiatric symptoms. In Papers I, III & IV the total 

index scores are used, while in Paper II the items were reduced, according to a previous study, 

into 6 behavioral (e.g., aggressive behavior) and 5 psychiatric symptom constructs (e.g. 

depressive symptoms)[159]. The relative frequencies are used for all constructs and thus the 

scores range between 0 (=displaying none of the symptoms) and 1 (displaying all symptoms). 

Separate behavioral items, such as wandering, hitting others and aggressive threats were 

dichotomized into displaying the behavior daily or some time per week and never and used in 

the analyses in Paper III.  

 

Cognitive function was measured using an assessment scale developed by Gottfries and 

Gottfries [160], which was incorporated into the MDDAS. The scale comprises 27 items 

relating to the person‟s ability to orient her/himself and ranges from 0 to 27, where a higher 

score indicates a higher cognitive level. A cut-off point (24/27) on the Gottfries‟ cognitive 

scale has been validated against the cut-off point of 24/30 traditionally used in the Mini-

Mental State Examination (MMSE) with a sensitivity of 90% and a specificity of 91% [160]. 

Both the resident‟s cognitive status (impaired or not) and the total score indexes were used in 

Papers I and III, while only the total score were used in Paper IV. The residents‟ cognitive 

scores were also divided into three groups (Low, medium or high cognitive impairment) and 

used in the analysis in Paper II.  

 

Physical and mental workload were assessed by the staff for each resident on a five-point 

scale (1=minimal to 5=maximal) (Paper I) or on a 100 mm visual analogue scale (Papers II-

IV), ranging from minimal (0) to maximal (100).      
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Quality of care was rated by the staff on a 100 mm visual analogue scale, ranging from very 

low quality (0) to very high quality (100). The question requested the staff to subjectively 

assess the quality of the care that each resident received (Paper IV).   

 

Falls and fall risk. The staff rated each resident‟s risk of sustaining a fall on a single 100 mm 

visual analogue scale ranging from low risk (0) to high risk (100) (Papers I-III). A question 

about previous falls during the stay and falls and injuries during the preceding week were also 

included in the questionnaire (AC2000 & AC2007). In the cluster-RCT staff registered every 

fall and the circumstances involved in it on a special form throughout the study period, 

including one month before and are after the intervention. The data on falls were 

supplemented with the unit‟s compulsory incident reports (Papers II & III). In Paper II falls 

were followed during a period of six months, while falls during one month before and after 

the completion of the intervention were reported in Paper III. A fall was defined as „any event 

leading to the person unintentionally ending up on the ground floor, irrespective of the reason 

and regardless of whether or not any injury was sustained’ (Papers I-III). 

 

Physical restraint use was investigated by including questions into the MDDAS concerning 

type of physical restraint and duration and reason for its use. A resident was coded as 

restrained if he/she had been restrained with a belt or similarly fastened in a chair or had been 

restrained in a chair or wheelchair with a tray table, while been locked in their room and 

strapped to the bed with a belt or similar measure were analyzed separately (Paper I). In the 

cluster RCT a physical restraint was defined as any ‘technical device that inhibits a person’s 

free physical movement’, for example, belts and chairs with tables, but excluding bedrails. 

The type of restraint, the reason for its use and time spent in restraint were registered daily on 

a form for three weeks before and three weeks after the intervention. In the analysis it was 

dichotomized into restrained at least once during three weeks or not at all. A control variable 

concerning restraint use in the preceding week was incorporated into the MDDAS at follow-

up. The former physical restraint measure will henceforward be labeled i) and the latter ii). 

 

Drug data including both ongoing and on-demand drugs were obtained from the staff in the 

MDDAS (Paper I) or during the first baseline and follow-up visits (Papers II-III). Members of 

the research teams coded the ongoing medication into groups according to the Anatomical 
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Therapeutic Chemical (ATC) classification index. Data on drugs were dichotomized into 

having one or more and no ongoing drug. 

 

Nursing staff 

In the cluster RCT data on staff were collected by means of a self- reported questionnaire 

distributed before and after the intervention. The questionnaire included information such as  

age, gender, possibilities for in-service training and to discuss ethically difficulties, and work 

experiences. Data on staff to resident ratio and degree of duty were obtained from the head 

nurse in each unit.   

 

Staff work environment was measured in a triangular fashion by three assessments, the self-

reported Demand–Control–Social Support questionnaire (JDC-S) [161], the Stress of 

Conscience Questionnaire (SCQ) [147], and a measurement of caring climate. 

 

The Job Demand-Control and Social Support (JDC-S) model is one of the most commonly 

used models for investigating staff psychosocial working environment. It consists of three 

parts, first, job demands, which is made up of five items that refer to staff psychological 

stress, such as time pressure, and ranges from 1 to 4, with higher values indicating more 

demands. The second part is job control which consists of six items (e.g. my job requires a 

high level of skill) and ranges from 1 to 4, where higher values indicate more control over the 

job situation. The third part is the social support score which comprises six items and refers to 

the staff‟s perceived support from co-workers and managers. It ranges between 1 and 4, where 

higher values indicate higher perceived social support. According to the job-demand model, 

high demands and low control indicate a high job strain [161]. The quotient interaction term 

was used to calculate job strain score, that is, the job demands score was divided by the job 

control score  [162]. The internal consistencies values (Cronbach‟s alpha) of the scales in this 

sample were 0.73 for the job demand scale, 0.52 for job control scale, and 0.81 for the social 

support scale. 

 

Stress of Conscience was measured using the Stress of Conscience Questionnaire, which 

measures stress related to a troubled conscience. This scale has been tested and shown to have 

a satisfactory content and face validity and acceptable internal consistency [147]. In this study 

the reliability coefficient (Cronbach‟s alpha) was 0.81. The scale consists of nine items, each 

made up of two parts A and B. A concerns how often a certain situation occurs, while B 
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concerns how the situation affects one‟s conscience. Responses to part A are given on a six-

point scale, where 0 = never and 5 = every day, while the effect on the conscience is 

measured on a 100 mm visual analogue scale, ranging from not at all (0) to it makes me feel 

very guilty/gives me a very troubled conscience (100). Part B is transformed into a scale 

ranging between 0 and 5 by dividing the raw score by 20. An index score is created by first 

multiplying each A part by its respective B part and then summarizing the scores. The index 

ranges between 0 and 225, where higher scores indicate higher levels of stress of conscience. 

 

The Caring climate was rated by each staff member on a 100 mm visual analogue scale, 

ranging from very poor (0) to very good caring climate (100). The question was developed for 

this study and attempted to measure the ward‟s atmosphere or climate. 

  

Seven statements measured the staff‟s ‘objective’ knowledge about current legislation 

regulating the use of physical restraints in Sweden (see Table 6.). The number of correct 

answers was aggregated to an index ranging from 0 to 7 (7= all correct). A 100-mm Visual 

Analogue Scale (VAS) was used to measure staffs own judgment of their knowledge about 

dementia care. The scale ranged from 0=lack of knowledge to 100=extensive knowledge.  

  

TABLE 6, SCALE USED TO EVALUATE THE STAFFS KNOWLEDGE ABOUT THE LEGISLATION 

REGULATING THE USE OF PHYSICAL RESTRAINTS IN SWEDEN 

Statement Correct answer 

The physician can prescribe the use of a belt to restrain an anxious resident False 

The prescription of a belt should be noted in the resident‟s medical record  Correct 

The chief physician can write a general prescription concering physical restraint use for 

residents, e.g., use of a belt 

False 

A nurse can prescribe the use of a belt to restrain a resident in a chair if the resident has 

sustained several falls 

False 

If a relative so desires, a resident can be physically restrained without a prescription  False 

Consent to use physical restraints is not required if the resident suffers from dementia False 

Restraining a resident with dementia in bed with a belt or similar measure is not allowed.  Correct 

     

Staff attitudes towards the use of physical restraints were measured by the Perceptions of 

Restraint Use Questionnaire (PRUQ) [91]. This scale consists of 17 items investigating the 

importance that the staff ascribes to using physical restraints in various situations (e.g., the 

importance of using physical restraints to prevent falls, manage aggressive behavior among 
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the residents or to manage lack of staff). Each items is scored on a 5-point scale, where a 

higher score indicates that the person is more prone to use restraints.   The items are summed 

to an index and divided by 17, thereby ranging from 1 to 5. The internal consistency value 

(Cronbach‟s Alpha) of the scale has been reported to be 0.94-0.96 [163], and in Paper III  it 

was 0.92. 

 

ETHICS 

In none of the three studies was consent obtained from the residents, however all assessments 

were based on staff assessments and no procedures involving the residents were performed.  

Permission to perform the studies was obtained from those in charge of the units (Papers I-

IV). As the education program addressed the whole unit permission were asked from the head 

of the units. The staff in the RCT study was informed that all participants will be guaranteed 

anonymity and that all analyses performed would be on group level. The researchers informed 

all staff present during the two visits about the study and also distributed written information 

about the unit‟s participation in the study, which was placed on the unit‟s notice board. All 

three studies was approved by the Ethics Committee of the Medical Faculty of Umeå 

University AC2000; (registration number 00-170), AC2007; (registration number 07-028M) 

and cluster-RCT; (registration number 02-105). 

  

STATISTICS 

All analyses performed were 2-tailed and a p-value of <0.05 was considered to indicate 

statistical significance (Papers I-IV). The Statistical Package for Social Sciences (SPSS Inc., 

Chicago IL), version 16.0 (Papers I-IV) and Stata 9.0 (StataCorp, College Station, Texas) 

were used to perform the calculations, the latter for cluster adjusting the logistic regression 

analysis (Paper III).    

 

Paper I 

The AC2000 and AC2007 were census surveys and thus included the entire population of old 

people living in any type of institutional elderly care facility.  Therefore no sampling was 

conducted at the individual level. Selection of Västerbotten County was based on 

convenience. Differences in residents‟ characteristics between the census years and between 
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restrained and unrestrained residents were analyzed using the Pearson‟s chi-square test and 

Student‟s t-test, as appropriate. Continuous variables were investigated for a nonlinear 

association with the dependent variables by also including their quadratic term. In the case of 

a significant association (p<0.05) they were included in the adjusted analysis. Multivariate 

logistic regression analysis was used to control for confounding variables (p<0.100) when 

investigating the effect of the survey year on physical restraint use and the association 

between physical restraint use and falls.  

 

Papers II-IV 

In the cluster RCT sample size calculations for two independent groups showed that at least 

152 residents were required for each group, when the initial proportion was set to 0.25 and the 

assumed reduction in physical restraint use in the intervention group to 50% and with a power 

of 80% and a significance level of 5%. The intention-to-treat perspective was used in all 

analyses evaluating the effects of the intervention, i.e., including all units independent of 

attendance rates. The 40 units included for randomization based on an initial screening of 99 

units were randomly assigned to either group based on a lottery system using identification 

codes for each group dwellings unit. A coin was tossed to determined whether the first unit 

drawn was an intervention or control unit, and then every successive unit drawn was allocated 

to one or the other group, in order to secure an equal number of units in each group. When 

more than one unit was located in the same facility, all those units were allocated to the same 

group, in order to avoid possible contamination between units.  

 

In Paper II differences in potential confounding factors between fallers and non-fallers were 

analyzed using the Pearson‟s chi-square (when expected counts >10) and Fischer‟s exact test 

(when expected counts <5) for difference in proportions and Student‟s t-test for differences in 

continuous variables. Factors associated with the dependent variable (p<0.150) were included 

in a multivariate logistic regression analysis, with a backward likelihood ratio algorithm to 

clarify which variables were independently associated with being a faller.  

 

 The effects of the cluster RCT (Papers III & IV) were analyzed at both staff (knowledge, 

attitudes and work environment) and resident (physical restraint use and quality of care) level 

and unit level (knowledge, attitudes, work environment, physical restraint use and quality of 
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care). On staff level the cluster effect was accounted for by also unit level analyses, while the 

effect on physical restrain use was adjusted for in the multivariate logistic regression. In Paper 

III the effect on physical restraint use is also evaluated separately among residents present at 

both baseline and follow-up as well as among all residents present at either baseline or 

follow-up, i.e., also including residents admitted after baseline. The effects of the intervention 

are evaluated both by analyzing differences between the groups and by analyzing changes 

within the groups (Papers III & IV).  

 

Internal consistencies for the work environment variables (JDC-S and SCQ) and the 

instrument measuring staff attitudes toward restraint use (PRUQ) were evaluated by 

calculating the Cronbach alpha value for each construct (Papers III & IV).    

 

In Papers III and IV univariate differences at staff and resident levels between the groups and 

within the groups were analyzed using the Pearson chi-square test and Student‟s t-test for 

unpaired groups, while changes within residents (Paper III) were analyzed using the 

McNemar‟s test for paired groups. The unit level analyses were performed using the mean 

values at baseline and follow-up for each unit and running the Wilcoxon Signed Rank Test. 

(Papers III & IV).  

 

The difference in physical restraint use between the intervention and control group was 

analyzed by incorporating potential confounders (p<0.100) into a multivariate logistic 

regression analysis with backward selection algorithm based on the likelihood ratio and 

adjusting for the cluster effect. Changes in staff knowledge and attitudes (Paper III) and in 

staff work environment and in the quality of care (Paper IV) were analyzed using univariate 

methods at both an individual and unit level. Subgroup analyses were performed in Paper IV 

to investigate whether the changes in physical restraint use had any effect on staff work 

environment and perceived quality of care (Paper IV). This was performed by stratifying the 

sample according to whether the units had a decreased, increased or unchanged use of 

restraints at follow-up compared to baseline.  
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RESULTS 

PAPER I 

Physical restraint use in institutional elderly care between 2000 and 2007  

 

 

A total of 6,874 residents were included in Paper I, of these 3,804 residents were from the 

AC2000 survey and 2,970 from the AC2007. Factors differentiating between residents in the 

AC2000 survey and residents in AC2007 as well as between unrestrained and restrained 

residents are presented in Table 7. 

 

The proportion of residents subjected to physical restraints was slightly higher in the year 

2007 compared to in 2000 (16.2% in 2000 versus 18.4% in 2007, p=0.016) (Table 8).  A 

multivariate logistic regression analysis using physical restraints status as dependent variable 

and survey year as independent variable and adjusting for factors differentiating between 

restrained and unrestrained residents (p<0.100) (Table 7) showed that the residents in 2007 

had 1.2 (CI 95%=1.0-1.5, P=0.025, n=4633) times the odds, relative to the residents in 2000 

of being physically restrained. It was also found that residents with impaired motor, cognitive 

and ADL function, those displaying more psychiatric symptoms and males stood an increased 

risk of being physically restrained, while being prescribed anti-dementia drugs was associated 

with a reduced risk. 

 

TABLE 7, FACTORS ASSOCIATED WITH SURVEY YEAR AND BEING RESTRAINED 

 AC2000 AC2007 p-value  Unrestrained Restrained  p-value  

Males, No./total (%) 1241/3792 (32.7) 985/3060 (32.2) 0.637 1765/5603 (31.5) 432/1166 (37.0) <0.001 

Age, mean  SD (n)  82.8 ± 7.8 (3748) 84.1 ± 7.6 (2970) <0.001 83.6 ± 7.5 (5493) 82.2 ± 8.4 (1144) <0.001 

Cognitively impaired, 

n/total (%) 

2094/3368 (62.2) 2113/3006 (70.3) <0.001 3158/5224 (60.5) 1029/1118  (92.0) <0.001 

Cognitive score, 

mean  SD (n) 

17.5 ± 9.3 (2962) 16.4 ± 8.9 (2758) <0.001 18.6 ± 8.5 (4691) 9.2 ± 8.0 (1006) <0.001 

ADL score, mean ±SD 15.9 ± 6.5 (3613) 15.5 ± 6.3 (2955) 0.022 17.1 ± 5.9 (5398) 9.1 ± 3.9 (1133) <0.001 

Able to rise from chair, 

n/total (%) 

2447/3710 (66.0) 2003/3045 (65.8) 0.879 4186/5570 (75.2) 241/1150 (21.0) <0.001 

Walks independently, 

n/total (%) 

1706/3678 (46.4) 1440/3041 (47.4) 0.428 3057/5531 (55.3) 70/1152 (6.1) <0.001 

Walks with assistive 

device, /total (%) 

1828/3611 (50.6) 1571/3028 (51.9) 0.307 3083/5466 (56.4) 304/1140 (26.7) <0.001 

Walks with an aid, 

n/total (%)  

932/3534 (26.4) 743/3005 (24.7) 0.128 1356/5367 (25.3) 312/1143 (27.3) 0.153 

Bedridden, n/total (%) 

 

 

123/3643 (3.4) 134/3047 (4.4) 0.030 168/5521 (3.0) 86/1135 (7.6) <0.001 



54 

 

Factors associated with survey year and being restrained, Table 7 continued. 

Behavioral index, mean 

 SD (n) 

6.3 ± 6.4 (2960) 6.1 ± 6.2 (2891) 0.152 5.7 ± 6.1 (4802) 8.5 ± 6.9 (1024) <0.001 

Psychiatric index, mean 

 SD (n) 

8.2 ± 6.1 (2936) 8.0 ± 6.1 (2858) 0.393 7.6 ± 6.0 (4749) 10.5 ± 6.2 (1023) <0.001 

Physical workload, 

mean  SD (n) 

2.6 ± 1.4 (3713) 2.6 ± 1.4 (3034) 0.597 2.3 ± 1.4 (5554) 3.9 ± 1.1 (1157) <0.001 

Mental workload, mean 

 SD (n) 

2.4 ± 1.3 (3701) 2.5 ± 1.3 (3031) 0.003 2.4 ± 1.3 (5545) 2.8 ± 1.4 (1154) <0.001 

Fall risk, mean  SD (n) 4.0 ± 3.0 (3680) 4.1 ± 3.1 (2815) 0.627 4.1 ± 3.0 (5396) 4.0 ± 3.6 (1071) 0.745 

Fell last week, n/total 

(%) 

314/3677 (8.5) 217/3005 (7.2) 0.047 456/5499 (8.3) 74/1157 (6.4) 0.030 

Fell previously, n/total 

(%) 

1654/3371 (49.1) 1432/2759 (51.9) 0.027 2518/5071 (49.7) 564/1042 (54.1) 0.009 

Antipsychotics, n/total 

(%) 

798/3768 (21.2) 661/3009 (22.0) 0.432 1105/5551 (19.9) 344/1151 (29.9) <0.001 

Anxiolytics, hypnotics 

and sedatives, n/total 

(%) 

1183/37698 (31.4) 1180/3009 (39.2) <0.001 1929/5551 (34.8) 408/1151 (35.4) 0.652 

Antidepressants, n/total 

(%) 

1511/3768 (40.1) 1434/3009 (47.7) <0.001 2411/5551 (43.4) 507/1151 (44.0) 0.702 

Anti-dementia drugs, 

n/total (%) 

146/3768 (3.9) 441/3009 (14.7) <0.001 531/5551 (9.6) 52/1151 (4.5) <0.001 

Note: 

n = number of residents, SD= standard deviation, ADL score= activities of daily living; higher score indicate more dependence, 

Restrained= restrained with a belt or similar measure in a chair or with a table in a chair or wheelchair during preceding week, Fell 

last week= sustained a fall (unintentionally coming to rest on the floor/ground) during preceding week, Fell previously= sustained a 

fall (unintentionally coming to rest on the floor/ground) sometimes during the stay at the unit 

 

 

 

 TABLE 8, CHANGES IN PHYSICAL RESTRAINT USE BETWEEN 2000 AND 2007. 

 AC2000  AC2007 p-value 

Restrained resident n/total (%) 605/3746 (16.2) 562/3060 (18.4) 0.016 

Reasons for being restrained, n/total 

(%) 

-Prevent falls 

-Prevent wandering 

-Control aggressiveness 

-Prevent from sliding out of 

chair 

      -Don’t know 

 

 

 

275/589 (46.7) 

14/589 (2.4) 

8/589 (1.4) 

302/589 (51.3) 

 

5/589 (0.8) 

 

 

 

249/514 (48.4) 

13/514 (2.5) 

14/514 (2.7) 

234/514 (45.5) 

 

27/512 (5.3) 

 

 

 

0.561 

0.870 

0.106 

0.057 

 

<0.001 

 

Duration restrained, n/total (%) 

1 week 

1 month 

1-6 month 

>6 months 

 

135/585 (23.1) 

49/585 (8.4) 

109/585 (18.6) 

292/585 (49.9) 

 

27/517 (5.2) 

45/517 (8.7) 

91/517 (17.6) 

354/517 (68.5) 

 

<0.001 

Restrained in bed n/total (%) 29/3698 (0.8) 30/3054 (1.0) 0.383 

Locked in room n/total (%) 69/3704 (1.9) 34/3050 (1.1) 0.013 
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Stratification by type of unit showed that the prevalence of physical restraints in group 

dwellings for persons with dementia was 20.1% in 2000 and 24.5% in 2007 (p=0.081), in 

apartments for the elderly 6.8% in 2000 and 12.0% in 2007 (p=0.004) and in nursing homes 

33.6% in 2000 and 32.5% in 2007 (p=0.794). These figures should, however, be interpreted 

with caution due to lack of specification regarding units in the AC2007 survey, i.e. many units 

were simply categorized as institutional care units for old people.  

 

Preventing falls and preventing the residents from sliding out of a chair was the most common 

reasons given for using physical restraints in both surveys. Using restraints to prevent the 

residents from wandering and to deal with aggressiveness were relatively rare reasons and 

showed no change between the surveys, while using restraints for an unknown reason was 

five times higher in 2007 than in 2000. Restrained residents in 2007 had also been subjected 

to restraint use for a much longer time than residents in the AC2000 survey. A higher 

proportion had been restrained for more than six months and a lower proportion only last 

week in 2007 than in 2000. Restraining residents with a belt in bed and locking residents in 

their rooms were unusual in both surveys and the latter measure decreased from 1.9% in 2000 

to 1.1% in 2007 (Table 8).  
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PAPER II 

Risk factors for falls among old people with dementia 

 

Paper II included 160 residents living in group dwellings for people with dementia. The 

sample comprised residents living in 20 control units of a cluster RCT. Eighty percent of the 

sample were females and the mean age was 84 years.  

 

 Among the residents, 64 out of 160 (40.0%) suffered at least one fall during the six-month 

period and the total number of falls was 191. The fall incidence among residents remaining in 

the study after six months was 2.6 per Person Year (PY) (169 falls/139 residents). Twenty-

five percent of first falls occurred before day 23 of follow-up, 50% before day 47 of follow-

up and within 82 days 75% of the first falls had occurred. Thirty-eight, (23.8%), residents fell 

more than once, and the highest number of falls for any one person was 12. Four falls resulted 

in five fractures: three of the hip, one of the shoulder and one of an unknown location. Factors 

associated with being a faller are presented in Table 9. 

 

TABLE 9, OVERVIEW OF FACTORS ASSOCIATED (p<0.150) WITH FALLS 

 Fallers 

(n=64) 

Non-fallers 

(n=96) 

p-value Total 

(n=160) 

Age, years, mean±SD 83.6 6.6 83.5 6.5 0.876 83.6 6.6 

Sex, female, n (%) 

 

48 (75.0) 78(81.3) 0.344 126 (78.8) 

Dependent – eating, n (%) 15 (23.4) 49 (51.0) <0.001 64 (40.0) 

Dependent – hygiene, n (%) 58 (92.1) 79 (82.3) 0.131 137 (86.2) 

ADL score, mean±SD 13.1±5.1 11.1±6.1 0.027 12.0±5.8 

ADL score 4-8, n (%) 16 (25.8) 44 (45.8) 0.029 60 (38.0) 

ADL score 9-16, n (%) 25 (40.3) 24 (25.0) - 49 (31.0) 

ADL score 17-24, n (%) 21 (33.9) 28 (29.2) - 49 (31.0) 

Being physically restrained, n (%) 10 (15.6) 30 (31.3) 0.025 40 (25.0) 

Cognitive score, mean±SD 11.8±6.5 8.9±7.7 0.022 10.0±7.4 

Cognitive score 0-7, n (%) 15 (26.3) 48 (53.3) 0.005 63 (42.9) 

Cognitive score 8-15, n (%) 28 (49.1) 26 (28.9) - 54 (36.7) 

Cognitive score 16-27, n (%) 14 (24.6) 16 (17.8) - 30 (20.4) 

Able to rise from chair, n (%) 56 (87.5) 45 (47.4) <0.001 101 (63.5) 

Walks independently, n (%) 41 (64.1) 35 (36.8) 0.001 76 (47.8) 

Walks with assistive devices, e.g. a cane, n 

(%) 

38 (60.3) 29 (30.5) <0.001 67 (42.4) 

Staff assessment of fall risk, mean±SD 49.6±31.8 27.7±28.7 <0.001 36.4±31.9 

Participates in out-door walks, n (%) 34 (53.1) 27 (28.4) 0.002 61 (38.4) 

Wandering behavior, mean SD 0.20  0.30 0.03  0.12 <0.001 0.10  0.23 

Restless behavior, mean SD 0.19  0.25 0.13  0.23 0.122 0.15  0.24 

Escape behavior, mean SD 0.31  0.36 0.15  0.31 0.004 0.21  0.34 

Verbally disruptive/attention seeking 

behavior, mean SD 

0.84  0.26 0.58  0.33 <0.001 0.68  0.33 
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Factors associated with falls, Table 9 continued 

Regressive/inappropriate behavior, mean SD 0.20  0.29 0.11  0.23 0.052 0.15  0.26 

Depressive symptoms, mean SD 0.48  0.40 0.36  0.35 0.053 0.41  0.38 

Paranoid symptoms, mean SD 0.56  0.43 0.38  0.40 0.006 0.45  0.42 

Passivity, mean SD 0.49  0.32 0.72  0.32 <0.001 0.64  0.34 

Hyperactive symptoms, mean SD 0.56  0.35 0.27  0.32 <0.001 0.39  0.36 

Benzodiazepines, n (%) 27 (42.2) 23 (24.0) 0.015 50 (31.3) 

Zopiklone, n (%) 8 (12.5) 3 (3.1) 0.028 11 (6.9) 

Neuroleptics, n (%) 32 (50.0) 36 (37.5) 0.117 68 (42.5) 

-Haloperidol, n (%) 7 (10.9) 2 (2.1) 0.030 9 (5.6) 

Note: SD=standard deviation     

 

Multivariate analyses showed that that dependency in hygiene (OR=19.7), displaying verbally 

disruptive/attention-seeking behavior (OR=11.3), being able to rise from a chair (OR=5.5), 

participating in outdoor walks (OR=3.6) and using assistive devices when walking (OR=3.2), 

were independently associated with being a faller (Table 10).  

 

 

TABLE 10, FACTORS INDEPENDENTLY ASSOCIATED WITH BEING A FALLER 

 OR/Exp B 95% CI p-value 

Dependent in hygiene 19.7 4.4-88.6 <0.001 

Verbally disruptive/attention-seeking 

behavior 

11.3 2.4-54.4 0.002 

Able to rise from a chair 5.5 2.0-14.7 0.001 

Participates in outdoor walks 3.6 1.4-9.0 0.007 

Walks with assistive devices 3.2 1.3-7.5 0.009 

Note: OR/Exp B= Odds ration, 95%CI=95% confidence interval 
 

 

The majority (60%) of the falls occurred in the resident‟s own room, while 25.6% in another 

resident‟s room and 12.2% in public spaces. In 41 (26.5%) of the falls the resident was 

standing up or sitting down and 19 (12.9%) of the falls happened when the person was on his 

or her way to the toilet. Only 22.3% of the falls were witnessed by the staff, relatives or other 

residents. The staff stated that in 31.1% of the falls the resident had displayed symptoms of 

anxiety before the fall and symptoms of confusion before 13.3% of the falls.  Other 

circumstances reported in connection with the falls were lack of shoes, 19.7%, and walking 

with assistive devices, 3.4% (Table 11.). Fourteen percent of the falls occurred between 5 pm 

and 6 pm and 35% of the falls occurred between 9 pm and 6 am.  
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TABLE 11, CIRCUMSTANCES SURROUNDING THE FALLS , n=191 

 n % 

Witness 

Member of staff                   (n=175) 23 13.1 

Fellow resident/relatives     (n=175) 19 10.9 

None                                    (n=175) 136 77.7 

Activity 

Stood up/sat down               (n=155) 41 26.5 

Walked indoors                   (n=156) 45 28.8 

Walked outdoors                 (n=145) 2 1.4 

On the way to/from toilet    (n=147) 19 12.9 

Unknown                             (n=145) 30 20.7 

Symptoms 

Anxiety                               (n=151) 47 31.1 

Confusion                            (n=150) 20 13.3 

Urinary disorder                  (n=146)  8 5.5 

Disrupted day rhythm          (n=146) 10 6.8 

Special circumstances 

Darkness                             (n=146) 11 7.5 

Slippery floor                      (n=145) 3 2.1 

Not wearing shoes               (n=152) 30 19.7 

Assistive walking devices   (n=145) 5 3.4 

Unknown                             (n=145) 59 40.7 
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PAPER III 

Effects an education program on staff knowledge attitudes and use of physical 

restraints 

Staff 

There were no baseline differences between the intervention and control groups concerning 

staff characteristics, staff knowledge about or attitudes towards physical restraint use (Table 

12).  At follow-up the staff in the intervention group had a greater estimated knowledge of 

dementia care and more knowledge about regulations concerning the use of physical restraints 

compared to the staff in the control group, while there were no inter-group differences 

concerning attitudes towards restraint use (Table 12). Intra-group analyses showed that the 

staff in the intervention group displayed more negative attitudes towards using physical 

restraints after the intervention (p=0.001), and also a greater estimated knowledge about 

caring for people with dementia (p<0.001). Their knowledge about regulations concerning 

physical restraint use had not, however, increased (p=0.076). The only variable that had 

changed within the control group was that the staffs subjectively estimated knowledge had 

increased (subjective knowledge; p=0.028, objective knowledge; p= 0.795 and PRUQ; 

p=0.477) 

 

TABLE 12, BASELINE AND FOLLOW-UP CHARACTERISTICS OF THE STAFF 

 Baseline Follow up 

 Intervention 

Group 

Control 

Group 

 

p-value 

Intervention 

Group 

Control Group  

p-value 

Age, mean SD (n) 43.5 11.8 (183) 41.8 12.1 (161) .194 43.2 11.7 (152) 43.5 12.8 (130) .882 

Female sex, n/total (%) 165/184 (89.7)  146/161  (90.7) .754 143/155 (92.3) 123/132 (93.2) .765 

Years in healthcare, 

mean SD (n) 

16.4 11.1 (184) 15.3 10.7 (162) .342 17.6 11.5 (156) 16.9 11.2 (133) .588 

Years in geriatric care, 

mean SD (n) 

14.8 9.2  

(184) 

14.4 9.9  

(162) 

.702 15.1 10.0 (156) 15.4 10.5 (133) .792 

Knowledge (dementia 

care), mean SD (n) 

(range 0-100) 

70.6 18.1 (182) 

 

69.0 18.3 (160) .416 

 

 

77.4 13.6 (153) 73.3 14.7 (130) .014 
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Staff characteristics, Table 12 continued. 

Knowledge (laws), 

mean SD (n) (range 0-

7) 

3.8 1.2 (184) 

 

 

3.7 1.1 (162) .532 

 

4.0 1.2 (156) 3.7 1.1 (133) .022 

 

 

PRUQ, mean SD (n) 

(range 1-5) 

3.5 0.7 (168) 3.5 0.8 (143) 

 

.515 

 

3.2 0.9 (143) 3.4 0.8 (113) .094 

 

Staff/patient ratio, 

mean SD  

0.78 0.12  

 

0.83 018 

 

.383 no data no data  

Note: SD=Standard deviation, PRUQ= Perception of Restraint use Questionnaire 

 

Unit level analysis produced essentially the same results as they also showed that the staff in 

the intervention units had increased both their objective and subjective knowledge and that 

their attitudes had changed (considered physical restraints less important), while only the 

subjective knowledge had increased in the control units (Table 13).  

 

TABLE 13, CHANGES IN STAFF KNOWLEDGE AND ATTITUDES, PAIRED 

UNIT LEVEL ANALYSES 

 Intervention 

group, n=20 

Control group, 

n=19 

Knowledge (dementia care)            

     Mean difference* 

     p-value 

 

-2.4 

<0.001 

 

-1.6 

0.016 

Knowledge (laws) 

     Mean difference* 

     p-value 

 

-0.8 

0.017 

 

-0.5 

0.286 

PRUQ 

     Mean difference* 

     p-value 

0.4 

0.012 

0.2 

0.546 

Note: 

*= The mean difference between baseline and the follow-up value, e.g. -2.4 

indicates that knowledge has increased by a value of 2.4 between baseline and 

follow-up, although mean differences are presented the p-value is calculated using 

Wilcoxon Signed Ranks Test 
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 Resident level 

Analyses including residents present at both baseline and follow-up, (n=149 in the 

intervention group and n=139 in the control group) 

 

Baseline and follow-up characteristics among the residents are presented in Table 14. There 

was no difference in the proportion of restrained residents at baseline between the 

intervention and control groups, while a lower proportion of residents were restrained in the 

intervention group at follow-up compared to in the control group (20.1% versus 38.1%, 

p=0.001) (Table 15). Residents in the intervention group were slightly older (mean age 80.5 

v.s. 83.4, p=0.002) and displayed more wandering behavior (48.6% v.s. 35.0%, p=0.021) at 

baseline than residents in the control group (Table 14). Adjusting for potential confounding 

factors (p<0.100), initial restraint status and the cluster effect showed that the residents in the 

intervention group had a lower odd, relative to the residents in the control group, of being 

physically restrained at follow-up (OR= 0.2, CI 95%=0.1-0.6, p=0.002, n=281). At follow-up 

the residents in the intervention group had a higher mean cognitive score compared to those in 

the control group (11.1±7.0 versus 9.1±7.1, p=0.027, (Table 14)), and adjusting for potential 

confounding factors (p<0.100) at follow-up did not appreciably change the OR (OR= 0.3, CI 

95%=0.1-0.6, p=0.002, n=241). Using the ii) restraint variable produced essentially the same 

results (data not shown). Intra-group analyses demonstrated no significant change between 

baseline and follow-up within the intervention group, while use had increased in the control 

group (Table 15).   
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TABLE 14.  BASELINE AND FOLLOW-UP CHARACTERISTICS AMONG RESIDENTS PRESENT THROUGHOUT THE 

STUDY PERIOD AND AMONG ALL RESIDENTS AT BASELINE AND FOLLOW-UP RESPECTIVELY 

 Residents present throughout the study 

period 

All residents 

 Intervention 

Group 

Control 

 Group 

 

p 

Intervention 

Group 

Control 

Group 

 

p 

Age, mean SD (n) 

     Baseline 

     Follow-up 

 

80.5 9.1 (149) 

81.0 9.1 (149) 

 

83.4 6.4 (139) 

84.0 6.4 (139) 

 

.002 

.001 

 

81.0 8.6 (191) 

81.4 8.7 (185) 

 

83.5 6.4 (162) 

83.6 6.1 (165) 

 

.002 

.006 

Female sex, n/total (%) 

     Baseline 

     Follow-up 

 

103/149 (69.1) 

- 

 

109/139 (78.4) 

- 

 

.074 

- 

 

123/191 (64.4) 

125/185 (67.6) 

 

124/162 (76.5) 

127/165 (77.0) 

 

.013 

.051 

ADL index (range 4-24*), 

mean SD (n)      

     Baseline 

     Follow-up 

 

 

14.2 5.7 (143) 

13.5 6.1 (142) 

 

 

13.4 6.6(136) 

12.6 6.4(128) 

 

 

.310 

.271 

 

 

13.4 5.8 (183) 

14.4 6.2 (175) 

 

 

12.9 6.5(158) 

13.1 6.3(149) 

 

 

.425 

.064 

Paralysis, n/total (%) 

     Baseline 

     Follow-up 

 

22/141 (15.6) 

29/138 (21.0) 

 

29/136 (21.3) 

25/127 (19.7) 

 

.219 

.788 

 

31/181 (17.1) 

30/170 (17.6) 

 

38/157 (24.2) 

27/150 (18.0) 

 

.107 

.934 

Walks independently, n/total (%) 

     Baseline 

     Follow-up 

 

88/143 (61.5) 

82/142 (57.7) 

 

73/137 (53.3) 

64/129 (49.6) 

 

.163 

.180 

 

101/183 (55.2) 

112/175 (64.0) 

 

76/159 (47.8) 

83/152 (54.6) 

 

.172 

.084 

Able to rise from bed, n/total (%) 

     Baseline 

     Follow-up 

 

102/144 (70.8) 

91/141 (64.5) 

 

89/136 (65.4) 

80/129 (62.0) 

 

.333 

.667 

 

121/184 (65.8) 

124/175 (70.9) 

 

94/158 (59.5) 

100/152 (65.8) 

 

.232 

.325 

Able to rise from chair, n/total (%) 

     Baseline 

     Follow-up 

 

113/144 (78.5) 

105/142 (73.9) 

 

96/137 (70.1) 

84/128 (65.6) 

 

.107 

.136 

 

134/184 (72.8) 

138/176 (78.4) 

 

101/159 (63.5) 

106/151 (70.2) 

 

.064 

.089 

Needing an aid when walking, 

n/total (%) 

     Baseline 

     Follow-up 

 

 

 

 

 

50/140 (35.7) 

90/140 (64.3) 

 

 

59/136 (43.3) 

72/124 (58.1) 

 

 

.193 

.300 

 

 

62/178 (34.8) 

60/174 (34.5) 

 

 

67/158 (42.4) 

64/146 (43.8) 

 

 

.154 

.087 

Staff assessment of fall risk (range 

0-100), mean SD (n)  

     Baseline 

     Follow-up 

 

 

 

36.7 32.8(137) 

37.4 32.7(140) 

 

 

36.8 30.9(133 

40.4 30.9(120 

 

 

.985 

.464 

 

 

36.9 33.2 (175) 

36.2 31.8(174) 

 

 

37.0 31.2 (153) 

40.9 32.4(143) 

 

 

.979 

.196 

Cognitively impairment (score 0-

24), n/total (%) 

     Baseline 

     Follow-up 

 

 

120/128 (93.8) 

123/128 (96.1) 

 

 

121/127 (95.3) 

110/113 (97.3) 

 

 

.795 

.726 

 

 

160/168 (95.2) 

149/155 (96.1) 

 

 

139/147 (94.6) 

128/132 (96.2) 

 

 

.986 

.758 
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Residents characteristics, Table 14 continued. 

Cognitive score (range 0-27*), 

mean SD (n)  

     Baseline 

     Follow-up 

 

 

11.7 7.5 (128) 

11.1 7.0 (128) 

 

 

10.2 7.3 (127) 

9.1 7.1 (113) 

 

 

.179 

.027 

 

 

10.4 7.1 (168) 

11.9 7.0 (155) 

 

 

10.0 7.4 (147) 

9.5 7.1 (132) 

 

 

.592 

.005 

Behavioral index (range 0-75*), 

mean SD (n)  

     Baseline 

     Follow-up 

 

 

10.2 7.4 (136) 

9.9 7.5 (133) 

 

 

11.0 7.8 (129) 

10.2 7.6 (121) 

 

 

.410 

.728 

 

 

10.4 7.3 (173) 

10.1 8.3 (165) 

 

 

10.6 7.6 (150) 

10.6 7.7 (142) 

 

 

.777 

.620 

-Wandering behavior,  n/total    

  (%) 

     Baseline 

     Follow-up 

 

 

70/144 (48.6) 

59/142 (41.5) 

 

 

48/137 (35.0) 

44/131 (33.6) 

 

 

.021 

.175 

 

 

82/184 (44.6) 

78/176 (44.3) 

 

 

51/159 (32.1) 

59/154 (38.3) 

 

 

.018 

.269 

-Hits others, n/total (%) 

     Baseline 

     Follow-up 

 

37/143 (25.9) 

36/141 (25.5) 

 

36/137 (26.3) 

27/130 (20.8) 

 

.939 

.354 

 

49/183 (26.8) 

42/175 (24.0) 

 

40/159 (25.2) 

30/153 (19.6) 

 

.734 

.338 

-Aggressive threats,  

     n/total (%) 

     Baseline 

     Follow-up 

 

 

62/144 (43.1) 

60/142 (42.3) 

 

 

66/137 (48.2) 

61/131 (46.6) 

 

 

.389 

.474 

 

 

81/184 (44.0) 

76/175 (43.4) 

 

 

73/159 (45.9) 

71/154 (46.1) 

 

 

.726 

.626 

Psychiatric index (range 0-42*), 

mean SD (n)  

     Baseline 

     Follow-up 

 

 

10.1 6.0 (139) 

9.8 6.5 (136) 

 

 

10.7 6.3 (134) 

10.0 5.5 (121) 

 

 

.356 

.795 

 

 

10.2 6.2 (179) 

9.9 6.9 (169) 

 

 

10.7 6.2 (153) 

10.1 5.3 (143) 

 

 

.420 

.797 

Note: SD= standard deviation, *=Higher values indicate more ADL-independence, less cognitively impairment, and more 

behavioral and psychiatric symptoms  

    

 

Ten (31.3%) of the 32 restrained residents in the intervention group were free from restraints 

at follow-up compared to 3.6% (n=1/28) in the control group (p=0.007). Similarly 6.8% 

(n=8/117) of the initially unrestrained residents were restrained at follow-up in the 

intervention group compared to 23.4% (n=26/111) in the control group (p<0.001). The 

proportion of residents sustaining a fall was similar between the groups at both baseline and 

follow-up, nor was there any difference concerning the proportion of residents prescribed on-

going treatment with benzodiazepines or neuroleptics. (Table 15). 

 

 

 



64 

 

TABLE 15, PHYSICAL RESTRAINTS USE, FALLS AND DRUG USE, INTRA- AND INTER-GROUP DIFFERENCES 

Intervention group Control group 

 Baseline Follow-up P-value  Baseline Follow- up p-value  p-value† 

baseline/ 

follow- up 

Residents present at 

both baseline and 

follow-up 

       

i) Physically 

restrained, 

n/total (%) 

ii) 

32/149 (21.5) 30/149(20.1) 

 

 

34 restrained 

.815  28/139 (20.1) 53/139 (38.1) 

 

 

51 restrained 

<.001  .781/ 

.001 

Fallers,      n/total 

(%) 

17/149 (11.4) 

 

15/149 (10.1) 

 

.832 

 

20/139 (14.4) 

 

12/139 (8.6) 

 

.115  

 

.450/ 

.677 

Benzo- 

diazepines, 

n/total (%) 

45/142 (31.7) 46/144 (31.9) 1.000 

(n=139) 

42/139 (30.2) 29/127 (22.8) .057 

(n=126) 

.789/ 

.094 

Neuroleptics, 

n/total (%) 

69/142 (48.6) 69/144 (47.9) 1.000 

(n=139) 

61/139 (43.9) 49/127 (38.6) .383 

(n=126) 

.429/ 

.122 

 

All residents  

       

i) Physically   

restrained,   

 n/total (%) 

ii) 

49/191 (25.7) 

 

 

31/185 (16.8) 

 

 

36 restrained 

.035 40/162 (24.7) 55/165 (33.3) 

 

 

53 restrained 

.085 .836/ 

<.001 

Fallers (1 month),      

n/total (%) 

23/191 (12.0) 

 

17/185 (9.1) 

 

.370 24/163 (14.7) 

 

22/165 (13.3) 

 

.717 

 

.459/ 

.219 

Benzo-diazepines,  

n/total (%) 

62/182 (34.1) 57/179 (31.8) .653 51/162 (31.5) 35/148 (23.6) .124 .610/ 

.101 

Neuroleptics,   

n/total (%) 

92/182 (50.5) 89/179 (49.7) .875 70/162 (43.2) 58/148 (39.2) .473 .173/ 

.057 

Note: =Inter-group differences, †=Intra-group differences 

 

Analyses including all residents present at baseline and follow-up respectively 

Similar to the analysis including only residents present at both baseline and follow-up, the 

proportion of restrained residents was lower in the intervention group than in the control 

group (Table 15). While the intra-group analyses, contrary to the analyses including only 

residents present during the whole study period, showed a reduced use within the intervention 

group and an almost significant increase in the control group.  

 

Residents in the intervention group were younger, a larger proportion were males and more 

displayed wandering behavior at baseline compared to the residents in the control group 

(Table 14.), while at follow-up the residents in the intervention group also had a higher mean 

cognitive score (p=0.005) but an equal occurrence of wandering behavior. Intra-group 



65 

 

analyses demonstrated however no significant difference in the residents‟ characteristics 

between baseline and follow-up in either group. (data not shown). Adjusting for the potential 

confounding factors (p<0.100) at follow-up and the cluster effect showed that the residents in 

the intervention group were less likely to be restrained than residents in the control group (OR 

=0.4, CI 95%=0.2-0.8, p=0.017, n=320, including gender, walks independently, ADL index, 

ADL index
2
 and the intervention variable). Using the restraint variable ii) produced 

essentially the same results (OR=0.5 and p=0.040). The proportion of fallers and residents 

receiving on-going treatment with benzodiazepines or neuroleptics did not change 

significantly in either of the groups (Table 15).  

      

Analyses at unit level demonstrated a reduced overall use of physical restraints in the 

intervention group and no change in the control group (p=0.038 and p=0.186, data not 

shown). Five of the intervention units and 4 of the control units had no restrained residents at 

baseline, while at follow-up 7 intervention units (5 using the ii measure) and 2 control units (1 

using the ii measure) had no restrained residents.   
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PAPER IV 

Effects of an education program on staff work environment and the quality of 

care 

 

At baseline the staff in the intervention group reported heavier job demands and job strain and 

almost significantly higher stress of conscience and poorer caring climate compared to the 

staff in the control group, while at follow-up, the staff in the intervention group demonstrated 

greater job control and almost better caring climate (Table 16). 

      

Intra-group analyses showed an improvement in all work environment variables in the 

intervention group and also concerning the estimated quality of care after the completion of 

the education program, while there was no significant change in the control group. The largest 

improvements in staff work environment were observed concerning the level of stress of 

conscience, which decreased by 20%, the caring climate which improved by 15%, and job 

strain which decreased by 9%. Staff in the intervention group also displayed lower job 

demands, greater control in their job and more social support at follow-up than at baseline 

(Table 16). 

 

TABLE 16, STAFF WORK ENVIRONMENT AND QUALITY OF CARE, INTER- AND INTRA-GROUP 

DIFFERENCES 

 Intervention group  Control group   

 Baseline 

 

Follow-up 

 

p-

value 

Baseline 

 

Follow-up p-value p-value
* 

p-value
†
 

Caring climate (range 0–

100), mean  SD (n) 

65.2  21.0 

(181) 

74.8  18.1 

(151) 

<0.001 69.7  21.2 

(160) 

70.6  17.3 

(127) 

0.691 0.051 

0.051 

Job demand, mean  SD 

(n) 

2.79  0.53 

(180) 

2.64  0.50 

(148) 

0.012 2.61  0.46 

(155) 

2.58  0.55 

(124) 

0.618 0.001 

0.318 

Job control, mean  SD 

(n) 

2.94  0.33 

(178) 

3.03  0.27 

(152) 

0.005 2.96  0.34 

(159) 

2.97  0.33 

(131) 

0.801 0.719 

0.046 

Social support, 

mean  SD (n) 

3.35  0.40 

(182) 

3.44  0.39 

(154) 

0.034 3.37  0.47 

(160) 

3.39  0.49 

(131) 

0.707 0.697 

0.326 

Job strain, mean  SD 

(n) 

0.96  0.22 

(175) 

0.88  0.19 

(146) 

<0.001 0.90  0.20 

(153) 

0.88  0.19 

(123) 

0.480 0.007 

0.901 

Stress of conscience, 

mean  SD (n) 

59.2  35.4 

(161) 

47.5  33.5 

(143) 

0.003 51.4  34.5 

(141) 

48.5  32.0 

(120) 

0.482 0.054 

0.815 

Quality of care, 

mean  SD (n) 

71.8  20.2 

(183) 

79.0  16.9 

(176) 

<0.001 75.3  19.3 

(151) 

74.0  19.1 

(152) 

0.556 0.109 

0.014 

Note: SD= standard deviation, =Inter-group differences,
 †
=Intra-group differences 
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Unit level analyses confirmed the findings that an improvement had occurred in all work 

environment variables in the intervention group, but the quality of care variable had not 

significantly improved (Table 17).  

 

 

TABLE 17, CHANGES IN STAFF WORK ENVIRONMENT, PAIRED UNIT 

LEVEL ANALYSES 

 Intervention 

group, n=20 

Control group, 

n=19 

Job demand            

     Mean difference* 

     p-value 

 

0.1 

0.014 

 

0.0 

0.408 

Job control 

     Mean difference* 

     p-value 

 

-0.1 

0.007 

 

0.0 

0.879 

Social support 

     Mean difference* 

     p-value 

-0.1 

0.026 

0.0 

0.687 

Job strain 

     Mean difference* 

     p-value 

0.1 

<0.001 

0.0 

0.277 

Caring climate 

     Mean difference* 

     p-value 

-10.7 

0.001 

-1.3 

0.398 

Stress of conscience 

     Mean difference* 

     p-value 

10.0 

0.004 

3.6 

0.243 

Quality of care 

     Mean difference* 

     p-value 

-7.3 

0.055 

1.1 

0.478 

Note: 

*= The mean difference between baseline and the follow-up value, e.g. -10.7 

indicates that stress of conscience has decreased to the value of 10.7 between 

baseline and follow-up, although mean differences are presented the p-value is 

calculated using Wilcoxon Signed Ranks Test 

 

 There were no differences between the groups concerning staff characteristics at either 

baseline or follow-up (Table 12); there were, however, some differences concerning the 

residents‟ characteristics (Table 14). Intra-group analyses nevertheless showed that there was 

no significant difference between the residents in either group between baseline and follow-up 

(data not shown). 

 

Sub-group analyses within the intervention group, indicated that the most pronounced positive 

effect on staff work environment had occurred in those units where the use of physical 

restraints had decreased or remained at the same level. The level of stress of conscience had 

especially decreased in these two groups, while it had decreased less in the units where the 

use of restraints had increased. The largest decrease in the level of stress of conscience was 
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found in units where the use of restraints had not changed, their mean-value is however based 

on only two units, and the large decrease was found in only one of these units, where the 

stress of conscience decreased by more than 30 points. All outcome variables improved 

significantly within the units where the use of physical restraints decreased between baseline 

and follow-up. The lack of significant changes in the other two groups is however partly 

influenced by the small number of persons in these groups.  The quality of care improved 

significantly only in the group where physical restraint use had decreased; although the 

largest improvement was found among units where the use had remained the same, followed 

by units where the use of restraints had decreased (Table 18). Within-group analyses 

concerning residents‟ characteristics showed that residents‟ ADL levels had increased by 1.9 

points in the units where the use of restraints had decreased (p = 0.016). The physical 

workload had reduced by 14.3 points (p = 0.028) in the group where the use of physical 

restraints had increased, and it had increased by 18.5 points in the group where the use had 

remained the same (p = 0.049). Sub-group analyses within the control group demonstrated no 

notable change in staff work environment, when stratified by changes in restraint use (data 

not shown). 

 

TABLE 18, CHANGES IN STAFF WORK ENVIRONMENT WITHIN THE INTERVENTION GROUP, 

STRATIFIED BY CHANGE IN PHYSICAL RESTRAIN USE 

 Reduced use 

(13 units) 

Unchanged use 

(2 units)
 
 

Increased use 

(5 units) 

Caring climate, mean  SD (n) 

Baseline 

Follow-up 

p-value 

 

68.5  18.2 (121) 

77.6  16.0 (105) 

<0.001 

 

52.9  10.9 (15) 

71.3  16.6 (12) 

0.004 

 

60.5  27.6 (45) 

69.4  21.7 (43) 

0.096 

Demand, mean  SD (n) 

Baseline 

Follow-up 

p-value 

 

2.80  0.53 (120) 

2.65  0.51 (93) 

0.036 

 

2.57  0.55 (15) 

2.60  0.41 (13) 

0.892 

 

2.82  0.53 (45) 

2.64  0.50 (42) 

0.105 

Control, mean  SD (n) 

Baseline 

Follow-up 

p-value 

 

2.95  0.34 (119) 

3.06  0.25 (96) 

0.005 

 

2.84  0.36 (15) 

3.04  0.31 (13) 

0.072 

 

2.97  0.31 (44) 

2.98  0.31 (43) 

0.779 

Social support, mean  SD (n) 

Baseline 

Follow-up 

p-value 

 

3.36  0.42 (123) 

3.49  0.38 (98) 

0.027 

 

3.22  0.38 (15) 

3.17  0.49 (13) 

0.892 

 

3.34  0.36 (44) 

3.42  0.36 (43) 

0.337 

Job strain, mean  SD (n) 

Baseline 

Follow-up 

p-value 

 

 

 

0.97  0.22 (116) 

0.87  0.18 (91) 

0.001 

 

0.92  0.23 (15) 

0.87  0.19 (13) 

0.052 

 

0.96  0.22 (44) 

0.89  0.20 (42) 

0.131 
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Changes in staff work environment, Table 18 continued. 

Stress of conscience, mean  SD (n) 

Baseline 

Follow-up 

p-value 

 

59.3  34.3 (107) 

46.6  32.8 (92) 

0.008 

 

60.0  36.2 (13) 

36.8  37.1 (12) 

0.467 

 

58.7  39.0 (41) 

52.9  40.0 (39) 

0.474 

Quality of care, mean  SD (n)
  

Baseline 

Follow-up 

p-value 

 

72.4  20.1 (116) 

77.7  18.6 (115) 

0.005 

 

71.9  22.2 (16) 

84.7  11.3 (15) 

0.078 

 

70.4  20.2 (51) 

80.3  13.7 (46) 

0.055 

Note: 

SD=standard deviation 
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STAFFS EXPERIENCE OF THE EDUCATION PROGRAM 

 

The effects of a restraint minimization education program on staff knowledge, attitudes and 

work environment and on the quality of care and physical restraint use were evaluated in 

Papers III & IV. Questions about the staff‟s experience of the education program was 

included into the questionnaire addressed to the staff at follow-up, and in addition the twenty 

persons attending the two days of seminars filed in a course evaluation.  

 

All twenty staff attended the two-day seminar and the median number of videotaped lectures 

seen by the staff was 5.  The videotaped lecture about physical restraints was seen by 82.9% 

of the staff and the attendance at the other films ranged between 73.0% and 96.4%. 

Attendance rates for the films should, however, be interpreted with caution due to missing 

data, which ranged between 10.3% and 26.3%. The overall experience of the education 

program among the staff was positive, both among those attending the two seminar days and 

among those receiving the education in six 30-minute videotaped lectures.   

 

Two-day seminar 

Nineteen of the 20 nursing staff (95.0%) who attended the live seminar agreed to „a high 

degree’ that the overall content of the course was good, that it was relevant to the care of 

people suffering from dementia and that the they were pleased with the course. Examples of 

comments given was that ‘the a-priori- information was good since researchers visited the 

units beforehand’, ‘this made me think about how we work and what could be changed’, ‘it 

was an eye-opener and I am eager to go home and discuss things with my co-workers’, and 

‘have to consider more why we do things in a certain way’, ‘the seminar was complete‘, ‘the 

level was just right’, ‘I have learnt to focus on underlying causes’ and ‘there should have 

been more time in order to take it all in’.  

 

Video-taped lectures 

The majority of the films had been viewed in groups at the work place and the most common 

reason for not having watched the films was lack of time. Table 19 includes staff responses 

concerning their experiences of the education program. Overall the staff seems to have 

appreciated the education program and found it valuable in their work. The majority (80.0%) 

felt that one theme each month was just right, while 15.6% felt that it was to much (Table 

19.). Examples of positive comments give „easily available and easy to go back to the films’, 
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‘many eye-openers’, ‘increased my knowledge’, ‘good length for the films’, ‘ most of the 

content I have heard before, but it is good to refresh my knowledge’ ‘ good group 

discussions’ and ‘an advantage that all staff received the education program’. Negative 

comments were for example; „difficult to find time to watch the films’, ‘I lacked group 

discussions, managers’ engagement and possibilities to ask questions’. 

 

 

TABLE 19, OVERVIEW OF STAFF RESPONSES TO THE EDUCATION PROGRAM 

Item Response Scale 

„The videotapes have influenced 

how I work’ Md;Q1-Q3 (n) 

3;2-3.75 (132) 1=’don’t agree at all’ 

5= ‘agree entirely’ 

„How do you perceive the 

engagement in the education 

program of the following?’ 

Yourself Md;Q1-Q3 (n) 

Co-workers Md;Q1-Q3 (n) 

Manger Md;Q1-Q3 (n) 

 

 

 

3;2-4 (137) 

3;2-4 (135) 

2;1-3 (131) 

 

 

 

1= ‘low’ 

5=’high’ 

Consider 1 theme per month 

‘Too little’, % (n/N) 

‘Too much’, % (n/N) 

‘Just right’, % (n/N) 

 

4.4% (6/135) 

15.6% (21/135) 

80.0% (108/135 

 

Changed my way of working 

Md;Q1-Q3 (n) 

3;2-4 (134) 1=‟not at all’ 

5=’to a great extent’ 

Increased my knowledge Md;Q1-

Q3 (n) 

3;3-4 (133) 1=‟not at all’ 

5=’to a great extent’ 

Following themes were valuable 

1 Md;Q1-Q3 (n) 

2 Md;Q1-Q3 (n) 

3 Md;Q1-Q3 (n) 

4 Md;Q1-Q3 (n) 

5 Md;Q1-Q3 (n) 

6 Md;Q1-Q3 (n) 

 

5;4-5 (132) 

4;3-5 (127) 

5;4-5 (119) 

4;3-5 (108) 

4;3-5 (106) 

5;4-5 (95) 

 

1=‟not at all valuable’ 

5= „very valuable’ 

Overall, the education program 

has been good Md;Q1-Q3 (n) 

3;3-4 1=’don’t agree’ 

5=’agree entirely’ 

Note: Md=median value, Q1= first quartile value, Q3= third quartile val 
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DISCUSSION 
 

THE MAIN FINDINGS 

 

This thesis revealed that physical restraints are still frequently used in institutional care for old 

people and that their use has increased, perhaps independently of changes in residents‟ 

characteristics. Falls among persons with dementia are also common, and the most common 

reason for using restraint is to prevent falls, despite the lack of sound evidence for their 

preventive effect.  

 

An education program including information about dementia disease and related 

complications, fall prevention, and physical restraint use was found to increase staff‟s 

competence and change their attitudes towards physical restraints. The education program 

resulted in a significant lower proportion of residents physically restrained in the intervention 

group, without increasing falls or the use of psychoactive medication in this RCT. The use of 

physical restraints was equally common at baseline, while after the education program the use 

of restraint was about 50% lower in the intervention group than in control group. Apart-from 

affecting the use of physical restraints this intervention also had a positive effect on the staff 

by improving their work environment and a positive effect on the quality of care. The effect 

on these factors might, however, have been influenced by a change in physical restraint use or 

be a result of an interaction between the education program and change in restraint use. The 

findings also show the possibilities and highlight the deficiencies of restraint minimization 

education programs, as it appears that it might be easier to prevent residents from becoming 

restrained in the first place rather than discontinue restraint among those residents already 

subjected to it.  

 

PHYSICAL RESTRAINT USE 

Prevalence of physical restraint use 

 

Physical restraints are still common in institutional care for old people despite their use 

having been questioned in the literature for several decades, mainly because the adverse 

effects associated with their use and also because of the lack of sound evidence that they 
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actually prevent falls and injuries[1]. There is also a relatively common resistance among staff 

towards using physical restraints[7]. Physical restraint use have increased between 2000 and 

2007 in institutional care for old people in the county of Västerbotten, the change was also 

found to be independent of residents‟ characteristics. It is possible that the increase i could be 

dependent on changed attitudes among the staff since this has been found to influence the use 

of physical restraints [12-15]. The figures of 16.2% in 2000 and 18.4% in 2007 are however 

slightly lower than the 21-24% reported in previous comparative studies conducted before the 

twentieth century [13, 51, 69].  

 

Analyses stratified by type of facility showed that a significant increase has only occurred in 

the use of physical restraints in apartments for old people (6.8% to 12%). The use in these 

facilities seems to have increased since 1988 when the prevalence was reported to be only 

2%[51]. The proportion of people with dementia in this type of institutions was also increased 

in the same period. Physical restraint use also appears to have increased in group dwellings 

for persons with dementia, as the prevalence was reported to be 9% in 1994[69] and above 

20% in the AC2000 and AC2007 surveys the prevalence was. In nursing homes the 

prevalence of physical restraints was 43% in a study performed in 1988 [51] and reported to 

be only 24% in 1994 [69] and to have risen again in 2000 and 2007 to 34% and 33%, 

respectively. The difference between these studies can partly be explained by the Ädel reform 

in 1992, which brought about a reorganization in institutional care for old people. However 

this would only explain the difference between the surveys conducted in 1988 and 1994[51, 

69]. Previous studies conducted in the Västerbotten region also included locked doors as a 

type measure of physical restraint, while here in Paper I they were analyzed separately. To 

lock a person in their room is an unusual measure and thus this should not have had any great 

impact on the prevalence of physical restraint. It is possible that the difference in physical 

restraint use between the AC2000 and AC2007 surveys and earlier studies could at least 

partly be explained by differences in resident characteristics. The grouping of the facilities in 

the AC2007 survey and comparisons with previous studies is also somewhat hazardous due to 

the difficulty of categorizing the units in that survey. When there was uncertainty about the 

categorizing of any units they were excluded from the subgroup analyses, which implies that 

this would not be an explanatory factor for the differences in restraint use between the studies.  

 

Studies have found a wide discrepancy in physical restraint use internationally. The 

prevalence figures found in Paper I are similar to those reported in nursing homes in Hong 
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Kong (20%), while higher than in Switzerland (6%) and the USA (9%) and lower than in 

Finland (28%) and Canada (31%)[58]. A Norwegian study reported that only 13% of the 

residents in special care units for persons with dementia were mechanically restrained and 

most of these were restrained with bedrails[55], while over 20% were restrained in group 

dwellings for persons with dementia in the AC2000 and AC2007 surveys. Although there are 

reported differences in physical restraint use among countries, it is difficult to draw sound 

inferences for example, due to, differences in institutional care systems, in data gathering 

methods and differences in how physical restraint is defined. Nevertheless there are 

possibilities for benchmarking since such large international differences have been reported in 

physical restraint use, that cant‟ be explained by differences in samples [58]. 

 

An interesting finding in Paper I, was that the proportion of residents who had been restrained 

for a period of more than six months was greater in 2007 than in 2000, while a lower 

proportion had been restrained for less than a week in 2007. The proportion of residents 

restrained between one week and one month and between one month and less than six months 

were similar in both surveys. One problem in asking for retrospective data is recall bias, that 

is, presumably it is difficult to distinguish whether a resident had been restrained for five 

months or seven months, if cannot be confirmed by reference to the medical records. 

However, recall bias could be expected to be similar in both surveys; it was also the 

proportion of restrained residents at the end points that differed between the surveys. A higher 

number of individuals were restrained in 2000 but al larger proportion in 2007. This could at 

least partly be explained by that a larger proportion of persons were functionally impaired in 

the caring institutions 2007, since the number of units had been reduced between the two 

surveys.  

 

Reasons for using physical restraints 

 

Since previous falls have been found to predict physical restraint use and that the most 

common reason for using restraints is to prevent falls [1, 56], it is possible that the higher 

proportion of residents restrained for less than one week in the AC2007 could be explained by 

the fact that a higher proportion also had fallen in the preceding week, which might have 

resulted in initiation in the use of restraints.  Similarly, the higher proportion of residents 

restrained for more than six months in 2007 might be an effect of the higher proportion of 
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residents who also had fallen previously. These factors were not, however, found to explain 

the differences in physical restraint use in the adjusted analysis.  

 

Despite the lack of sound evidence that physical restraints prevent falls among old people in 

institutional care[1], these measures are still mainly used to prevent falls, as was also found in 

both AC surveys. Hamers et al. reported that in 90% of cases the residents were restrained to 

prevent them from falling[59], In the AC surveys similarly, over 90% of restrained residents, 

were restrained to prevent them from falling or sliding out of a chair. The proportion of 

residents restrained for an unknown reason was five times higher in 2007 than in 2000. One 

explanatory factor for this could be the higher proportion of residents restrained for more than 

six months in 2007, which could affect the staff‟s ability to recall the reason. Nevertheless 

these findings indicate that there is scope for improving the practice of physical restraint.  

 

FALLS AMONG PERSONS LIVING IN GROUP DWELLINGS FOR 

PEOPLE WITH DEMENTIA 

 

Occurrence of falls 

 

The findings in this thesis confirm that old people with dementia have a high risk of 

sustaining falls. A Finnish study reported a fall rate of 1.2 falls/PY among old people in 

institutional care[65], while it was found to be 2.5 falls/PY among the residents in group 

dwellings for persons with dementia.  This fall rate is, however, lower than the fall rates of 

4.1-6.2 falls/PY that have been reported in previous studies among people with dementia [5, 

33, 164]. The proportion of fallers over a period of six months was also lower than reported in 

a previous study (40% versus 62%) [164]. The reason for the lower fall rate in Paper II 

compared to earlier studies could lie in the differences in types of facilities included, since for 

example Eriksson et al (2007) conducted their study among people with dementia admitted to 

a psychogeriatric hospital ward, mainly due to dementia complications[33], while our study 

was performed in group dwelling units. One could speculate whether the lower incidence of 

falls in our study compared to previous studies could be explained by the fact that the units 

included in the RCT study had at least 20% restrained residents. On the other hand physical 
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restraint use was not found to be an independent factor associated with falls. The occurrence 

of physical restraints in psychogeriatric wards has also been found to be very high [51].  

 

Risk factors for falls 

 

Risk factors for falls among old people with dementia seem to be rather difficult to identify. 

One study explained a lower percentage of the variance in falls among persons with dementia 

compared to those without dementia[164]. The identified risk factors for falls among residents 

in group dwellings for persons with dementia in Paper II explained 36% of the variance in 

falls, while previous studies have explained between 26-27% of the variance, although using 

different analytical methods[33, 164]. The risk of sustaining a fall among residents in group 

dwelling units seems to be associated with a certain level of motor function, such as being 

able to rise from a chair and being able to participate in outdoor walks. These factors might 

perhaps be regarded as prerequisite variables for falls. Using assistive devices when walking, 

such as canes or walkers, is usually a marker for impaired motor function, and might thus 

explain the higher risk of falls associated with their use. This higher risk could also be due to 

the effect of aids on compensatory mechanisms[165] or that the residents prescribed aids 

might forget to use them. Being dependent in hygiene and displaying verbally disruptive 

behavior was two strong risk factors for sustaining a fall. These two factors are usually 

associated with cognitive impairment, and it is possible that the increased risk of falls 

associated with them could be dependent on the resident‟s cognitive level.  

 

It is possible that the high occurrence of falls between 5pm and 6pm could be a consequence 

of the “sundown syndrome” which is a phenomenon where, mainly, persons with dementia 

become more restless and agitated as evening approaches[166]. This might also explain why 

anxiety and confusion were the most common symptoms preceding the falls. A recent study 

found that the majority of falls among persons with dementia were preceded by acute drug 

side effects and or symptoms of acute diseases, including delirium. Anxiety and delirium are 

often symptoms of acute disease among persons with dementia, and underlying causes should 

always be assessed [167]. The reason for the high prevalence of falls that were un-witnessed 

could be an indication of understaffing or limited possibilities to supervise. The latter might 

be supported by the fact that the majority of the falls occurred in the residents or other 

resident‟s private rooms.  
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Falls and physical restraint use 

 

One positive trend is that the proportion of residents sustaining a fall during the preceding 

week have decreased between 2000 and 2007, in the study including all the residential care 

units in the county, while the proportion of restrained residents increased between 2000 and 

2007 (Paper I). This might raise questions about the preventive effect of physical restraint use 

on falls. There was, however, no association between falls and physical restraint use in the 

adjusted analysis in Paper I, nor were physical restraints found to be an independent risk 

factor for falls in Paper II. The findings in this thesis also indicate that a reduced use of 

physical restraints did not increase the occurrence of falls in the intervention study (Paper III). 

However, the education included information about how to prevent falls and about 

alternatives to physical restraint use, which might have prevented an increased risk of falling 

when the use of restraints was reduced. Nevertheless, there is some uncertainty about their 

preventive effect since physical restraint use was found to be associated with falls in 

unadjusted analyses. One could argue that physical restraint actually prevents residents from 

falling, since if it is impossible to rise one surely cannot fall. However, residents are not 

usually restrained around the clock and they might also be able to remove the restraints. This 

in combination with the adverse physical effects might explain the lack of clinical 

effectiveness of physical restraints in preventing falls. Further, it has been found that it is the 

most cognitively impaired residents who are restrained[74], while the results in Paper II and 

previous studies indicate that falls might occur more frequently among intermediately 

impaired residents[46]. Is it then just a matter of streamlining the use of physical restraints in 

order to start preventing falls? But one should also consider the ethical and legal aspect of 

tying old people down and the psychologically and socially adverse effects associated with 

their use. Nursing staff have also expressed negative feelings such as guilt about using them 

[7], and studies have found that physical restraint use is associated with an impaired work 

environment. Today the clearest way to prevent falls among old people with dementia is to 

implement a multidisciplinary and multifactorial intervention program focusing on detection, 

prevention and treatment of fall risk factors [168].    
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REDUCING THE USE OF PHYSICAL RESTRAINTS 

 

The findings in paper III and IV indicate that a restraint minimization education program 

increase staff knowledge, change their attitudes towards physical restraint use and also have a 

positive effect on staff work environment as well as on the practice of physical restraints.  

 

Staff knowledge and attitudes 

 

The findings in Paper III support previous research that staff knowledge and attitudes might 

influence the use of physical restraints [12-15]. The causal relation between staff knowledge, 

their attitudes and physical restraint use is, however, uncertain since the factors are only 

measured once at baseline and once at follow-up. It has been argued that staff attitudes have a 

direct effect on physical restraint use, while staff knowledge affects their use indirectly by 

influencing staff attitudes[12]. This could imply that increased knowledge among the staff 

changed their attitudes, which in turn affected the use of physical restraints. It is, however, 

difficult to conclude whether their attitudes were affected by an increase in knowledge about, 

for example, the legislation regulating the use of physical restraints, alternatives to restraint 

use, adverse effects associated with their use or about any other part of the education 

program, since only their knowledge about legislation and about dementia care in general was 

measured. Karlsson, et al (1998) found that staff with less knowledge about regulations 

relating to physical restraint use were also more prone to use these types of measures [84], 

which implies that increased knowledge about legislation might have had some effect on staff 

attitudes and actions related to restraint use. The evaluation of the education program revealed 

that staff perceived the intervention mostly in a positive way, and that the content might have 

changed their way of thinking, as they stated for example, that ‘it was an eye-opener and I am 

eager to go home and discuss things with my co-workers’, and ‘have to consider more why we 

do things in a certain way’. This indicates that there has occurred a change in their view about 

caring for old people.  

 

Previous intervention studies have also found that staff education programs can increase staff 

knowledge about alternatives to physical restraint use and about their effects on the residents, 

and to change staff attitudes towards restraint use [106]. Huang et al. (2009) found that a 90-

minute in-service education program for nurses increased their knowledge, changed their 
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attitudes and also affected their self-reported practice regarding physical restraint use [169]. 

Similarly one study reported that 58% of the staff perceived physical restraints to be less 

important following an education program[85]. In contrast, other researchers have found no 

association between staff attitudes and self-reported use of physical restraints[86] and no 

change in staff knowledge or attitudes following an education program[106, 170]. The 

difference in outcome in previous intervention studies might be due to different contents in 

the education programs, the duration of the programs and also the difference in how the 

outcomes were measured. Nevertheless the findings in Paper III imply that it is not just the 

fact that there was an intervention and that the use of physical restraints was registered that 

influenced the change in their use, since a change in staff knowledge and attitudes was also 

found. 

 

Effects on physical restraint use 

 

The findings in Paper III indicate that it is possible to change the practice of physical restraint 

by implementing staff education. The results show the possibilities of education programs, but 

also highlight the deficiencies of such interventions in changing physical restraint use. It 

appears that it might be easier to prevent residents from becoming physically restrained ahead 

of in the first place than removing restraints by implementing such interventions. Relative to 

the control group the use of physical restraints decreased. An overall decrease was also found 

in physical restraint use within the intervention group between baseline and follow-up, but 

this was influenced by drop-outs and few new residents being restrained.  

 

The analyses including only residents present during the whole study period showed that the 

use decreased in relation to the control group but did not change within the intervention group 

between baseline and follow-up. Studies have shown that physical restraint is no temporary 

measure, and that up to 90% of residents have been found to have been restrained for more 

than 3 months[59]. One would then have expected the proportion of restrained residents to 

have increase in six months, maybe to the same extent as in the control group. Another 

possible reason for the lack of reduction in restraint use among residents present at both 

baseline and follow-up in the intervention group could be the fact their use was prescribed for 

the residents. Karlsson et al (2000), found that the nurse‟s decision to free a person that did 

not want to be physically restrained is influenced by whether or not there is a doctors 
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prescription. Nurses would also change their decision about un-restraining a resident if there 

were a doctor‟s description on their use; one nurse said that she had to follow the prescription 

even if she felt that it was wrong [171]. Physicians were not included directly in this 

intervention, which might also explain why there was not a reduction among the already 

restrained residents. Another explanation could be that if you have been restrained you might 

have lost mobility and thus increased your fall-risk, which might make removing restraints 

difficult. 

 

It has also been found the decision to use physical restraints is affected by the nursing staff 

[11, 76], which might explain why the education program seems rather to prevented restraint 

use in the first place removal of restraints. Nevertheless, the results showed that the use of 

physical restraints had decreased at follow-up relative to their use in the control group, even 

after controlling for the differences in residents‟ characteristics, indicating that staff education 

has a positive effect on restraint use.   

 

Previous studies have also shown that it is possible to change the practice of physical restraint 

by, for example, staff education, consultation or simply restraint removal, although with 

varying success[105, 106]. It is possible that the different effects found in previous 

intervention studies might be explained by differences in the contents of the intervention, 

different data gathering methods or use of different settings.  

 

The most obvious intervention for changing the practice of physical restraints to date is to 

implement a program consisting of both staff education and consultation[105, 106]. This type 

of intervention has, however, been considered complex, time-consuming and costly[116]. 

Furthermore the few RCT studies that have investigated the effects of such interventions have 

reported both a reduction in physical restraint use and also no effect[100, 108-110, 112]. It is 

possible that the lack of effects on physical restraint use in the RCT studies might be due to a 

too short an intervention period, as those that have reported success have run for at least six 

months[100, 110] while those that found no effect lasted only for 2 months[108, 109, 112]. 

RCT studies have also reported changes in physical restraint use following programs 

consisting solely of staff education; the education programs in these studies ran for 13 weeks 

and 6 months[100, 111]. It is possible that the dividing line for duration between a successful 

and an unsuccessful restraint minimization program is between two and three months.        

 



81 

 

The contents of the education programs differ among earlier RCT studies, for example Evans 

et al. (1997) included themes similar to those in the intervention evaluated in this thesis[100], 

while the education program evaluated in Kuske, et al (2009) comprised dementia care in 

general [111]. This implies that it might not be crucial to focus directly on physical restraint 

use, but on the care of persons with dementia. It may perhaps be a change in the way old 

people and their care are viewed that is important in order to achieve a change in the practice 

of physical restraints. Both in previous intervention studies and the intervention evaluated in 

this thesis it is difficult to conclude exactly what content in the intervention had an effect on 

restraint use. However, as the findings in Paper III indicated an increase in staff knowledge 

about the legislation and in dementia care as well as on a change in staff‟s attitudes, the 

implication is that these factors might be important if the aim is to change the practice of 

physical restraint. Further the results of the evaluation of staff‟s experience of the intervention 

presented in this thesis indicate that there also have occurred changes in their thinking in 

relation to the care of old people with dementia.   

 

Although our study and previous studies has found that it is possible to change the practice of 

physical restraint by implementing an intervention, the measure was still used after the 

intervention. Evans et al (1997) found that staff education combined with consultation had a 

greater impact on physical restraint use than staff education alone[100]. This implies that the 

intervention evaluated in this thesis might have had a greater effect on restraint use if it had 

been combined with consultation, but this would also have affected the cost-effectiveness. 

Another way to reduce the use of physical restraints in institutional care for old people is by 

legislation, in the USA the use of these types of measures decreased as an effect of OBRA, a 

law regulating the use of physical restraints[1].One would not perhaps consider reduction of 

physical restraints by legislation to be the best alternative, since nursing staff have expressed 

negative feelings about using restraints on residents and also that they lack alternatives[1, 7], 

and would probably not use them if they did not consider them to be necessary. For example, 

in Sweden physical restraints are only allowed in order to activate a person, and yet the most 

common reason for their use is still to prevent old people from falling. It might perhaps be 

more valuable to give the staff tools for dealing with physical restraint use in their daily work, 

such as knowledge about how to prevent falls and about alternatives to physical restraint. 

Another important thing is to identify and sort out the underlying causes instead of focusing 

on symptoms. As Neufeld et al (1999) also concluded, if staff conduct comprehensive 

assessments and are given alternatives to physical restraint use, restraint-free care is 
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achievable[101]. To change the practice of physical restraint nationally it might perhaps be 

preferably to combine both staff education and legislation.   

 

Staff work environment 

 

Nursing staff working in dementia care are exposed to a challenging work environment. The 

findings in Paper IV indicate that it is possible to enhance their work environment and the 

quality of care by implementing a restraint minimization program. The few earlier studies 

investigating the effect on staffs work environment have reported differing effects. One study 

reported a reduction in physical restraint, and a change in staff attitudes about using it as well 

as a reduction in staff levels of stress[85, 107], while another found a positive effect on 

physical restraint use but no effect on levels of staff stress[111].This inconsistency might 

perhaps be due to the differences in the contents of the interventions. The previous successful 

intervention study and the intervention in this thesis focused on physical restraint use[85, 

107], while the study by Kuske et al  (2009) focused on dementia care in general[111].  

 

The positive effect on staff work environment and quality of care found in this thesis seems to 

be partly dependent on changes in physical restraint use or by an interaction between the 

change in physical restraint use and the education program. One explanation for this could be 

that extensive use of physical restraint has been found to be associated with higher levels of 

job strain and work load[10, 13], and thus a decrease in their use might have had a positive 

effect on the staff work environment. On the other hand, no change was found in the work 

environment in the control group when stratified by changes in physical restraint use. Staff 

education alone has also been found to enhance staff work environment[129]. This has been 

explained by an increase in staff competence, increasing their ability to control situations in 

their work [161]. The improved work environment might be an effect of an interaction 

between an increased competence level among the staff and the change in physical restraint 

use. It is also possible that the new their experience of the content of the education program 

could explain some parts of the improved work environment, since there was found that it 

made them think in a new way, perhaps motivation is one important factor in how staff 

experience their work environment.  

 

Physical restraint has been found to pose an ethical dilemma for the staff as they struggle 

between beneficence, non-malaficience, and the persons autonomy[8, 9]. The staff might also 
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perceive these measures as not good and their use can evoke negative feelings such as guilt 

and pity for the restrained person[7, 12]. This implies that it might be possible to improve 

staff work environment by focusing on other frequent ethically difficult situations such 

dealing with aggressive residents or residents who refuses to cooperate in ADL activities. 

 

The findings in Paper IV support earlier findings that nursing staff working in dementia care 

have a challenging work environment. Previously reported scores on the SCQ scale range 

between 41 and 56, the lower score being among midwives and the higher in an aggregated 

group including staff in geriatric, child, psychiatric, and community-based care [147]; the 

mean SCQ score was 59 among the staff in the intervention group at baseline. It is possible 

that the increased levels of troubled conscience found in dementia care can be explained by 

the frequent occurrence of ethically difficult situations, such as coercive care measures, and 

the fact that the staff usually have to make decisions on behalf of the residents. A high 

workload has been found in dementia care that might limit staffs‟ chances to provide the care 

they want to. 

 

ETHICAL CONSIDERATIONS 

 

Conducting research among people who might be unable to comprehend information or to 

give their consent due, for example, to dementia is a concern. The main ethical consideration 

in the studies included in this thesis is that there was no procedure for obtaining the resident‟s 

informed consent. The information gathered was, however, based only on staff observations 

and assessments and did not involve the residents individually, but it could be considered 

ethically questionable that the assessments were conducted without the resident‟s awareness. 

It was thought that the ends justified the means; that is the results might be of benefit to the 

residents or other people in the same situation in the long run. Another argument might be 

that the residents could have benefited from the assessment itself. It might be possible that 

when conducting the detailed assessments the staff noticed problems that they would 

otherwise not have known about. Another ethical consideration is that although the education 

program in the RCT study primarily addressed the nursing staff, its effects might influence 

the residents. Based on previous knowledge these effects were considered to be of benefit for 

both the staff and residents. Precaution was also taken concerning falls, in that they were 

followed monthly. Further the contents in the education program did not advocate restraint 
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removal, without suggested alternatives. The challenge of informed consent when conducting 

cluster RCT studies has also been discussed previously and whether the individuals in the 

clusters are asked for consent is a matter of at whom the intervention is aimed, individuals or 

the whole cluster[172]. Our intervention mainly focused on whole units and was not designed 

to only affect individuals. The ethics commottee at Umeå University approved all three 

studies.  

 

METHODOLOGICAL CONSIDERATIONS 

 

The AC2000 and AC2007 surveys included in Paper I were both census surveys. Including all 

residents living in some type of institutional care facility for old people diminishes the 

problem of selection bias. It is possible that the large sample sizes rather might lead to 

significant differences that might be of minor importance. The results in Paper I are also 

probably representative of institutional care for old people in Sweden. A cross-sectional 

census design however also results in some challenges, such as how to gather data. In these 

surveys the data were gathered by means of the MDDAS, which builds on staff observations 

during preceding week and rely on staffs assessments. The fact that the MDDAS relies on 

retrospective data can cause problems, such as recall bias. It might be difficult to decide 

whether the resident was restrained or sustained a fall during the preceding week or the week 

before that. Similar problems with recall relate to the question of how long the resident had 

been subjected to physical restraint. A preferred method would of course be to gather data by 

observations, but this would be difficult to realize because of the large sample. Potential 

biases should be equal between the surveys, and should not affect the analyses of differences 

in physical restraint practice between the two surveys.  

 

Even though strong risk factors for falls were found among residents in group dwellings for 

persons with dementia in Paper II, a large variance in falls still remains to be explained. This 

might be due to the time lapse between the occurrences of the fall occurred and when baseline 

measurements were collected. There might be difficulties in generalizing the results to other 

types of facilities due to the study being performed only among residents in group dwellings. 

The strengths in the study are, however, the fact that falls were registered prospectively and 

that the registration form included symptoms and circumstances preceding the falls.     
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The effects of the restraint minimization study were investigated using a cluster-RCT design. 

A cluster design was considered necessary to avoid a transfer of the intervention effect to the 

control group due to the nature of the intervention. The intent of the intervention was also to 

increase knowledge among nursing staff. When choosing a cluster design it is important to 

adjust for the fact that the intervention can have different effects in different units. The use of 

physical restraints was adjusted for the cluster effect in the logistic regression analyses, while 

the cluster effect on staff factors was addressed by also conducting unit-level analysis.  

 

One limitation when investigating the effects of such interventions is that it is difficult to 

conclude which part of the intervention caused the effect. It would perhaps have made known 

some aspects of the „black box‟, usually the case with these types of interventions, if the 

intervention also had been evaluated by a qualitative approach. This however was not 

conducted. The evaluation about staff‟s experiences, however, gives some hints about why 

the intervention was effective. It is however difficult to conclude whether it was the video-

taped lectures for all staff or the two-day seminar for one person that had the effect, or if the 

intervention would have had the same effects without one of these. Another limitation in the 

interpretation of the results concerns the long-term effects, since all follow-up measurements 

were made immediately after completion of the study. The main focus of the intervention was 

not presented to the staff; nevertheless it is possible that the education program in itself could 

have had some effect on their assessments. This was however accounted for by for example 

including a control variable for physical restraint status in the MDDAS. Staffs work 

environment was also measured using three different instruments, which should increase the 

validity of the interpretations.  

 

Another possible limitation of the intervention was that physicians were not included .It is 

also possible that the intervention would have had a greater effect if also physicians would 

have been included, as it is they who prescribe restraint use 

 

 

The fact that units with at least 20% residents restrained were included for randomization 

might affect the transferability of the results. However, as the prevalence of physical restraints 

was slightly lower at baseline in both the intervention and control group compared to the 

subgroup analyses in the AC studies this should not affect the generalization of the results. 
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Procedures in data collection 

 

 

Another limitation in the studies is that some of the instruments and items included have not 

been tested for validity and reliability, such as the VAS scale investigating staff knowledge 

about dementia care and the VAS scale investigating the quality of care. Despite the physical 

restraint registration form or the fall registration forms not having been tested, but used in 

several other clinical and research projects, they are although considered to be reliable due to 

the fact that they are based on actual observation, and lack of reliability would be due only to 

lack of registration.  

 

In all four papers the MDDAS was used to gather data on residents characteristics. The main 

advantage of this scale is that it builds on staff assessments and that it is easily administered. 

This instrument has previously been found to have good intra- and inter-rater reliability, 

which varies, however, between individual items[158]. Furthermore the MDDAS have been 

revised and new items such as the questions about physical restraint use have been included 

that have not been reliability tested. The inter-rater reliability between types of facilities has 

also not been evaluated, and it is possible that staff in group dwellings assess the residents 

differently from those in old people‟s homes.  

 

The scale investigating staff attitudes have been tested previously with good results. This 

instrument measures however only the importance that the staff ascribes to using physical 

restraints in different situations, and might be narrow in scope. It would perhaps have been an 

advantage to also have other aspects of the staff attitudes towards physical restraints perhaps 

by also interviewing them.   
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CLINICAL IMPLICATIONS 

 

In changing the practice of physical restraint it is important to increase the staff competence 

One method to achieve this is to implement an education program consisting of information 

about dementia disease, delirium, and fall prevention, legislation regulating physical restraint 

use, their adverse effects and alternatives to their use. Such interventions do not only 

influence the practice of restraint use, but also have a positive effect on staff work 

environment and the quality of care. To reduce the use of physical restraints by implementing 

staff education does not increase the occurrence of falls or psychoactive drug use.  

 

It might be important to apply alternatives to physical restraint and to investigate the 

underlying reason for a fall rather than simply removing the restraint. Such alternatives must 

be developed bearing in mind that a majority of the falls occurs in the resident‟s own room. 

Anxious and confused residents in particular should be addressed when preventing falls 

among people with dementia and also the relatively high occurrence of falls during the late 

afternoon and during the nights. There might also be a need to increase the supervision of 

residents. 

 

It might also be possible to enhance nursing staff work environment by focusing on other 

frequently occurring ethically difficult situations in the care of persons with dementia, such as 

how to deal with aggressive residents or residents who refuse to cooperate in ADL activities.  
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IMPLICATIONS FOR FURTHER RESEARCH 

 

The practice of physical restraints among old people in institutional care should be followed, 

for example will the proportion of restrained residents continue to rise and if so to investigate 

the reasons for it. 

 

There is also a need to continue to investigate the predisposing and precipitating factors for 

falls among persons with dementia. The association between physical restraint use and falls 

should be more thoroughly investigated, and especially considering that falls might be more 

common among those with intermediate functions, while physical restraints are used more 

among residents who are most impaired. 

 

When designing fall-prevention studies among old people suffering from dementia it is 

important to investigate, treat and prevent causes of anxiety and delirium. It is also important 

to address the fact that this group of residents has a high risk for falls in the late afternoon, but 

also during the night. 

 

Although an education program for nursing staff demonstrated positive effects both for the 

residents and staff, it is important to understand the causal effects of such interventions. This 

could preferably be investigated by including a qualitative approach. It is also important to try 

to unravel the the real explanation for the success of such interventions, for example, would 

the education program still be effective without one persons receiving live lectures and is the 

effect on staff work environment an effect of a interaction between the increased competence 

and restraint reduction It would also be preferable to include follow-up of the effects during 

the course of the intervention, to make it possible to understand more about the causes of the 

effects. 

There is also a need to address the seemingly stressful work environment among nursing staff 

in dementia care. The results of the education program also indicate that staff work 

environment might be improved by focusing on other ethical difficult situations such as how 

to handle aggressive residents. 
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CONCLUSIONS 

 

This thesis shows that physical restraints and falls are common in the care of persons with 

dementia. The most common reason for using physical restraints was to prevent falls. Falls 

were more common among residents who had a certain motor function, such as being able to 

rise from a chair, and anxiety and delirium commonly precedes the falls. Persons with 

dementia have a relatively high risk for sustaining a fall in the late afternoon and during the 

night. The proportion of people in residential care facilities subjected to the use of physical 

restraints had increased between 2000 and 2007. Implementing an education program 

including about dementia disease, delirium, BPSD, fall prevention, legislation regulating 

physical restraint use, their adverse affects and alternatives to their use demonstrated to 

increase staffs competence level, change their attitudes toward restraint use and improved 

their work environment. The education program resulted in a significant lower proportion of 

residents physically restrained in the intervention group, without increasing falls or the use of 

psychoactive medication in this RCT.  
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